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Traffic Demand Management in Three Historic
Cities. Resultsof a Multivariate Analysis of
Business Attitudes

1. Introduction

The problem of traffic congestion and pollutio cities has become a major focus of
UK transport policy in recent yeafBhe government consultation pap@reaking the
Logjam (DETR, 1998), considered two specifiaffic demand management policies:
road user charges (RUC) and workplace parking levies (WPL). Legislation is now
before Parliament to allow local therities to introduce these policies.

A major issue affecting the intlaction of traffic demand management
policies is the possible ecamac impacts on the urban business sector. There has been
little research on the link between trangdactors and urban business performance.
There is general ewviohce that firms locatein conurbations tentb perform more
poorly than firms located in other areas (see, for example, Mebr&., 1980;
Fothergill and Gudgin, 1982; Fotherggil al, 1984). There is also evidence that inner
city firms perform more poorly than th@sn outer city locations. For example,
Dobson and Gerrard (1991) find that engimegefirms located in the inner Leeds area
tend to have a lower level of profitability than engineering firms located in the outer
Leeds area. Transport problems are one possible important cause of these location
effects on business performance. Thisuigp®rted directly by evidence that transport
factors are an important influence oammercial location decisions (Nelsen al,
1994).

Of all of the possible miness reactions to the iattuction of traffic demand
management policies in urban areas, themally most important in economic terms
is the relocation of businesses out oé tarban core. Any significant degree of
business evacuation of the urban core would have a profound impact on the ability of
the urban economy to support the local population. In addition, any spatial
restructuring of the local economy would harlications for traffic flows, shifting
the locations of majaraffic attractors from the urbasore to the pgphery. Although
this may alleviate congestion in the urlzame, it may serve only to create congestion
elsewhere rendering traffic demand ngemment policies somewhat counter-
productive in the long run.

The objective of this paper is to reptre results of a multivariate analysis of
business perceptions of current transportditions and attitudeto traffic demand
management policies based on a surveyraidiin three historic cities - Cambridge,
Norwich and York. A key component of the survey is the information provided on
whether firms are currently considering relocation and the likely impact of the
introduction of RUC and WPL on the nextcédion decision. Basidata analysis of
the survey responses indieat that the overwhelming majority of firms would
definitely or possibly consider relocati@s a response to the introduction of traffic
demand management. The multivariate analysis seeks to identify those factors that
have a statistically significaeffect on the probability aelocation as a response.



The structure of the paper is as follows. Section 2 briefly outlines the
methodology of the multivariate analysis. $&tt3 provides details of the data set
used for the multivariate analysis. Sectimpresents the results of the multivariate
analysis of the factors infencing the perception of acute transport problems, current
relocation considerations, and relocationaaesponse to RUC and WPL. The final
section provides a summary of thendings and a discussion of the policy
implications.



2. Methodology

The multivariate analysis is conducted using data derived from completed
guestionnaires distributed tostratified sample of businesses in three historic cities -
Cambridge, Norwich and York. (See below fortfer details of the data set.) Initially
the multivariate analysis is undertakenngsOLS regression. A general-to-specific
modelling strategy is adopted. §lanalysis begins with éhspecification of a general
model using all of the available business abtaristic and attitudinal variables that
may potentially influence the specifiesponse under investigation. A parsimonious
model is then derived contang those explanatory varigs that are statistically
significant or only marginally insignificanOnly the final parsimonious models are
reported.

The business attitudinal responses toabalysed are ithe form of limited
dependent variables (LDVs). LDVs are bipaariables that take only two possible
values - unity if a specific attitude is held or zero if the attitude is not held. The
estimated coefficients on the explanatorgriables are interpreted as increasing
(decreasing) the probability of a specific attitude being held if the estimated
coefficient is positive (negative). In the case of LDV models, OLS regression can
only provide a first approximation sincedbes not allow for the bounded nature of
the dependent variable. Furthermore, Qkg§ression is based on the assumption of
normally distributed errors btihe errors in LDV models are not normally distributed.
Alternative, more appropriate multivariate techniques for LDV estimation are
required. Two such LDV techniques areedsin the analysis: Probit and Logit
estimation. The results are reported for OLS, Probit and Logit estimation.



3. Data

The data used in the multivariate analysis is derived from a set of completed
guestionnaires distributed to a randomtsteal sample of businesses in Cambridge,
Norwich and York. The stratified sample limsed on the business sector profiles
constructed by Still (1999)See Still and Jopson, 2000,r flurther details of the
guestionnaire design and implementation.)

The initial data set contains 197 completed questionnaires. However, for the
purposes of the multivariate analysis, 45 completed questionnaires are excluded from
the data set due mainly to incomplete respenparticularly theack of site turnover
information. The detailed breakdown tife reasons for completed questionnaires
being excluded from the final data set are as follows: zero/missing/misrecorded site
turnover (36); outlierswith unusually high site taover (2); wrongly defined as
business (1); missing site/company age (6). Thus the multivariate analysis is
conducted on the final data set that contains 152 businesses.

The composition of the final data set is summarised in Tables 1 - 6. Table 1
provides a breakdown of the businessesibylocation. Two points arise from the
distribution of businesses bytgiocation. First, the Yorbkusiness sector is somewhat
over-represented in the sample. Although Yioaks the smallest urban economy of the
three cities as measured by total empient (Still, 1999), York businesses are the
largest proportion of the final data set. This is largely due to the additional sampling
that took place in York because of a belaverage response rate to the initial sample
survey. A second point to note is that the lfoiata set is broadlsepresentative of the
intra-urban distribution of business locatia@ighough businesses tine core areas are
somewhat under-represented.

Table 1. Distribution of Businesses by City L ocation

Cambridge Norwich York Total
Urban L ocation
Core 4 11 9 24
Inner ) 14 24 )
Outer )37 12 23 )110
Outside Outer 2 11 5 18
Total 43 48 61 152

Table 2 shows the distribution of busines$&y type of site unit. As can be
seen, single-site independgi@SI) businesses provide just over half of the survey
responses included in the final data Sdte high frequency oESlIs is partly an
intentional consequer of the sampling design sincesle types of bursesses can be
subjected to more detailed financialafysis using publiclyavailable company
accounts. Given the likelihood that SSIs nexyibit more location inertia compared
to multi-site businesses, there may be somedeecy for the final data set to be biased
in favour of businesses that are less likelyelocate as a rpsnse to the introduction
of traffic demand management policies. Mudriate analysis ofelocation responses
is necessary to control for this possible bias.



Table 2: Distribution of Businesses by Site Unit Type

Site Unit Type Number %
Subsidiary 21 13.8
Single Site I ndependent 78 51.3
HQ 45 29.6
Other/Unknown 8 5.3
Total 152 100.0

Table 3 shows the distribution of bussses in the final data set by industry
sector. The main point to note that the retail and distribution sector (defined to
include hotels) isunder-represented whereas thenufacturing sector is over-
represented. The under-repres¢ion of the retail and distribution sector is due to the
below-average response rate of these besesas well as the greater difficulty in
contacting the strategic decisiomaker in retail chains. THew response rate of retalil
and distribution businesses is also partly responsible for the under-representation of
core city locations in the sample. It may be that these types of businesses are more
frequently sampled and, as a consequenoe,more prone to "survey fatigue". It
should also be noted thaktie are no significant differeas between industry sectors
in their geographical distribution either be®wn or within the three cities. Hence, any
sectoral differences in bimgss responses do not appdo be a reflection of
systematic locational biases.

Table 3: Distribution of Businesses by I ndustry Sector

Industry Sector Number %
Primary 7 4.6
Manufacturing 48 31.6
Retail & Distribution 26 17.1
Financial Services 23 15.1
Other Services 40 26.3
Other 8 5.3

Total 152 100.0

Table 4 provides information on the dikstition of businesseby both the age
of the company and the length of time that the company has been located at the
specific site to be surveyed. As can bensélee final data set includes a wide range of
businesses both in terms of site age @mpany age. Although the average company
age is just over 40 years, just over 44%haf final data set are young companies that
are less than 20 years old. There are assignificant number of older, well-
established companies with around a quartehe companies over 50 years old. The
final data set contains a l&groportion of businesses thatve only recently located
at the specific site being sampled. The averamggth of time at the site location is
just over 23 years. But 38% of the sampbetinesses have been at the site location
for less than 10 years.



Table 4: Distribution of Businesses by Site and Company Age

Site Age Company Age
<5years 21 (13.8%)| <10years 21 (13.8%)
5-9years 37 (24.3%)) 10-19 years 46 (30.3%
10-19 years 43 (28.3%) 20-29 years 22 (14.5%
20-29 years 23 (15.1%) 30-49 years 24 (15.8%
30+ years 28 (18.4%) | 50+ years 39 (25.7%)
Average 23.3years | Average 40.9 years

Table 5 provides a breakdown of thedli data set by site size, measured by
both site turnover and site employment. Biverage annual siterhwover is just under
£8 million with exactly halfof the sampled sites recand turnovers between £1m -
£10m. The average employment at the sampled sites is 61.5 employees with just over
53% of the sampled sites having employtriemels of 10 - 99 employees. The final
sample contains a significant number of Bregies with just over one quarter of the
sample site locations having under 10 employees. In addition just over 20% of the
sample are large sites with in excess of 100 employees.

Table 5: Distribution of Businesses by Site Size

Annual Site Turnover Site Employment
<£100k 11 (7.3%)| <10 employees 40 (26.3%
£100k - £1m 31 (20.4%) 10-24 employees 24 (15.8%
£1m - £10m 76 (50.0%)) 25-99 employees 57 (37.5%
£10m+ 34 (22.4%) 100+ employees 31 (20.4%
Average £7.96m | Average 61.5 employees

The 152 site locations in the final da&t have a combined annual turnover of
£1.21bn and total employment of 9,344. The samidelocations fgresent just under
4% of the total estimated enggiment in the threeities. (See Still, 1999, for detailed
profiles of the three urban economies.) As barseen from Table 6, the average size
of the sampled site locations differs mairkedcross the three cities. In general the
final data set tends to include relatively larger sites in Norwich and relatively smaller
sites in York. Whereas the emage site location in the Neich sample has an annual
turnover of £12.9m, the average annual site turnover in the York sample is only
£3.5m. Similarly the average site employmerthe Norwich sample is 99 employees
but only 35 employees in the York sampfgain this emphasises the importance of
using multivariate analysis to control for diféaces in site size in the analysis of the
determinants of business attitudes tdfizgproblems and proposed policy solutions.

Table6 Average Site Size by City

Aver age Site Average Site
Turnover Employment
Cambridge £8.82m 57.2
Norwich £12.87m 99.4
York £3.48m 34.6
All £7.96m 61.5




4. Results

4.1 Business perceptions of acute transport problems

In the survey, businesses were asked twestheir general perceptions of different
aspects of transport conditions at the dpesite location being sampled. Firms were
asked to evaluate transport problems using a range from 0 (no problem) to -6 (serious
problem). For the purposes of the multivariatealysis, responses from -4 to -6 are
defined as representing a perception ofaute transport problem. In addition some
responses are merged for theposes of analysis. The mgae. average) and modal

(i.e. most frequent) responses as wellttss percentages of kunssses perceiving
acute transport problems are recorded in Table 7.

Table 7 Businesses Percelving Acute Transport Problems

Transport Problem Mean M odal Firms Perceiving
Response Response Acute Problem
Traffic Noise Pollution -2.3 -3 20.4%
Traffic-Related Air Pollution -2.8 -2 30.9%
Congestion -4.3 -5 69.1%
Public Transport -3.6 -5 50.7%
Cycle/Pedestrian Provision -2.3 0 24.3%
Staff Parking -2.5 0 29.6%
Customer Parking -2.6 0 30.9%

The two transport problems most freqtigmdentified as acute are congestion
and public transport. Over two-thirds oketkampled site locations perceive an acute
traffic congestion problem. The modal resperfor congestion is -5 and the mean
response is -4.3 for the 150 messes answering this qties. Just under 60% of the
sampled site locations also perceive amute public transport problem. The modal
response for public transport provision is -5 and the mean response is -3.6 for the 147
businesses responding. For the other sjppart problems, traffic noise and air
pollution, cycle/pedestrian provision, and staff and customer parking, only between
one fifth to one third of the sitedations perceive any acute problems.

There are, however, marked differences in the perception of acute transport
problems between the three cities. Thecppetages of sampled bssses perceiving
acute transport problems at their cutresite location arereported in Table 8.
Cambridge businesses in general are mavaeto perceive acute transport problems
compared to businesses in Norwich and Y pgdticularly with respect to traffic noise
and air pollution, trafficcongestion and parking, botlor staff and customers.
Businesses in York have the lowest tengetacperceive acute problems with public
transport, cycle/pedestrigmmovision, and staff and custemparking. These attitudes
are likely to be causally linked; better aftative provision (i.epublic transport, and
cycling/pedestrian provision) can help reduhe need for staff and customer parking.



Table 8 Perceptions of Acute Transport Problems by City

% of Firms Perceiving Acute Transport Problem
Traffic Problem Cambridge Norwich York

(n=43) (n=48) (n=61)
Traffic Noise Pollution 30.2 14.6 18.0
Traffic-Related Air Pollution 41.9 18.8 32.8
Congestion 86.1 60.4 63.9
Public Transport 55.8 54.2 44.3
Cycle/Pedestrian Provision 23.3 33.3 18.0
Staff Parking 41.9 31.3 19.7
Customer Parking 41.9 29.2 24.6

The results of the multivariate analysis of the factors influencing the
perception of acute transport problems are presented in Tables 9(a) - 9(d). No results
are reported for perceptions of acuteaffic noise, public transport and
cycle/pedestrian provision problems sintese perceptions do not appear to be
systematically linked with any of the alable business characteristic variables.

The results of the multivariate analysis of the factors influencing the
perception of acute traffic-related air paoituin problems are presented in Table 9(a).
There are four sets of significant factorgy docation; site unit type; industry sector;
and site age. As suggested by the basic dasdysis reported iffable 8, there is a
greater tendency for Cambridge businesgesperceive acute traffic-related air
pollution problems compared to businesseghi@ other two cities. This result is
confirmed by the multivariate analysis after controlling for differences in other
business characteristics. The multivariate analysis also shows a significant tendency
for SSIs to perceive acute traffic-relatant pollution problems compared to other
types of units. This may be capturing a kmainertia effect for SSIs compared to
multi-site operations with the flexibility teelocate between existing sites. The third
set of statistically significant factors influencing the perceptions of acute traffic-
related air pollution problems is industrycsa with businesses in the manufacturing,
retail and distribution, and fimaial services sectors less prone to perceive a serious
problem compared to businesses in othestass. Finally there is a statistically
significant tendency for the @bability of peceiving an acute traffic-related air
pollution problem to increase the longer a besshas been located at its current site.

The results for the perception of acuteffic congestion problems are reported in
Table 9(b). There are some similaritiesthwthe results for perceptions of acute
traffic-related air pollution problems. &g businesses locaten Cambridge are
more likely to perceive an acute problem. $S8te also more likely to perceive an
acute congestion problem while, as in the case of acute traffic-related air pollution
problems, manufacturing businesses arairadess likely to perceive an acute
problem. But, unlike in the case of acutdficarelated air pollution problems, there is

no tendency for retail and distribution, anddincial services businesses to be less
likely to perceive an acute congestion pevbl These sectoralftBrences may reflect

that manufacturing businesses do not typically deal directly with the final customers
and, hence, are less sensitive to traffimgestion problems. There is also some
tendency for bigger sites (as measured by drsitgaturnover) to be less prone to



Table 9(a) Factors Influencing Perception of Acute Traffic-Related

Air Pollution Problem

Dependent Perceive Acute Traffic-Related Air Pollution Problem
Variable
Estimation OLS Probit L ogit
Method
Explanatory
Variables
Constant 0.39634 -0.26918 -0.45943
(5.159)*** (-1.123) (-1.151)
Cambridge 0.21983 0.69475 1.1925
(2.700)*** (2.673)*** (2.703)***
SS| 0.14926 0.49537 0.83360
(2.063)** (2.122)** (2.101)**
Manufacturing -0.25418 -0.79818 -1.3324
(-2.857)*** (-2.795)*** (-2.753)***
Retail & -0.32170 -1.0246 -1.7393
Distribution (-3.064)*** (-2.824)*** (-2.700)***
Financial Services -0.29544 -0.91027 -1.5511
(-2.641)*** (-2.557)** (-2.516)**
Site Age (years) -0.0019710 -0.0085679 -0.014401
(-1.933)* (-1.879)* (-1.704)*
R? 0.1470
S 0.4370
A -81.7646 -81.7298
% correct 71.71% 73.68% 73.03%

t-values in parentheses=*significant at 10% level; *x significant at 5% level; ***
= significant at 1% leel (two-tailed tests).

R? = coefficient of determination;= standard error of regression= loglikelihood.
% corrects % of responses correctlygaticted by estimated model.



Table 9(b)

Factors Influencing Perception of Acute Traffic
Congestion Problem

Dependent Per ceive Acute Traffic Congestion Problem
Variable
Estimation OLS Probit L ogit
Method
Explanatory
Variables
Constant 0.62373 0.19828 0.32810
(9.178)*** (1.050) (1.064)
Cambridge 0.27958 0.93973 1.6230
(3.506)*** (3.320)*** (3.167)***
SSl 0.14372 0.51208 0.84442
(1.974)* (2.251)** (2.211)**
Manufacturing -0.16402 -0.50973 -0.87505
(-2.109)** (-2.117)** (-2.169)**
Site Turnover -0.0042710
(Em) (-1.540)
R? 0.1342
S 0.4373
A -84.1171 -84.0707
% correct 71.05% 71.05% 71.05%

t-values in parentheses=*significant at 10% level; *x significant at 5% level; ***
= significant at 1% leel (two-tailed tests).

R? = coefficient of determination;=s standard error of regression= loglikelihood.
% corrects % of responses correctlyaqalicted by estimated model.

Note: It is not computationally possible éstimate LDV modelsvith site turnover

included as an explanatory variable. Howetlree OLS regression suggests that this
variable is not statistically significant.

10



Table 9(c) Factors Influencing Perception of Acute Staff Parking
Problem
Dependent Per ceive Acute Staff Parking Problem
Variable
Estimation OLS Probit L ogit
Method
Explanatory
Variables
Constant 0.24864 -0.68028 -1.1321
(3.833)*** (-3.135)*** (-3.014)**=
Norwich 0.16471 0.55625 0.94022
(1.756)* (1.863)* (1.829)*
Cambridge 0.27268 0.85108 1.4395
(2.984)*** (2.926)*** (2.905)***
CorelLocation 0.18650 0.59915 0.98443
(1.864)* (1.961)* (1.909)*
HQ -0.13754 -0.39984 -0.70435
(-1.629) (-1.522) (-1.558)
Manufacturing -0.13685 -0.48230 -0.77814
(-1.708)* (-1.836)* (-1.759)*
Site Age (years) -0.0028495 -0.013485 -0.022890
(-2.604)** (-2.306)** (-2.236)**
Site Employment 0.00063658 0.0021246 0.0036617
(1.320) (1.351) (1.429)
R? 0.1186
S 0.4403
A -82.1944 -82.2299
% correct 71.05% 71.71% 71.71%

t-values in parentheses=*significant at 10% level; *x significant at 5% level; ***

= significant at 1% leel (two-tailed tests).
R? = coefficient of determination;= standard error of regression= loglikelihood.

% corrects % of responses correctlygaticted by estimated model.
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Table 9(d)

Factors Influencing Perception of Acute Customer
Parking Problem

Dependent Per ceive Acute Customer Parking Problem
Variable
Estimation OLS Probit L ogit
Method
Explanatory
Variables
Constant 0.33883 -0.43675 -0.71164
(7.093)*** (-3.106)*** (-3.070)***
Cambridge 0.19046 0.57105 0.95121
(2.354)** (2.331)** (2.330)**
Manufacturing -0.26442 -0.87068 -1.4892
(-3.373)*** (-3.276)*** (-3.124)***
R? 0.0915
S 0.4449
A -86.4959 -86.4859
% correct 71.05% 71.05% 71.05%

t-values in parentheses=*significant at 10% level; *x significant at 5% level; ***
= significant at 1% leel (two-tailed tests).

R? = coefficient of determination;= standard error of regressidn= loglikelihood.
% corrects % of responses correctlygaticted by estimated model.
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report an acute congestion problem. This mpantly reflect a tendey for bigger sites
to be located outside the cared most congested urban areas.

Table 9(c) presents the results of the multivariate analysis of the perception of
acute staff parking problems. Again Cambritigssinesses are more likely to perceive
an acute problem as are Norwich businessegpared to those located in York. There
is also a statistically significant tendency businesses located aore urban areas to
be more prone to an acute staff parkgmgblem. Sites used as company headquarters
are less likely to perceive acute stafirking problems. Similarly manufacturing
businesses are also less likely to perceimeacute staff parking problem. In both
cases this may reflect the benefits ofren@eripheral urban locations as well as
possibly larger sites with more space available for staff parking. The multivariate
analysis also shows, as expected, thdt ggaking problems tend to be more acute on
sites with larger workforces. Somewhat masurprisingly, however, is the finding
that businesses are less likely to perceameacute staff paikg problem the longer
they have been located at their curretg.sBy implication, there is a tendency for
businesses that have more recently movelew current location to be more likely to
perceive an acute staff parking problem. Tduggests that staffarking provision is
not a major consideration intleér the decision to relocate the choice of a specific
site location.

The results for business perceptionsaofite customer parking problems are
reported in Table 9(d). The multivariateadysis shows only two factors to have a
statistically significant effect. Again, @Gdridge businesses are more likely to
perceive an acute problemmopared to businesses in Nactv and York. It is also
found that manufacturing businesses are likety to perceive an acute customer
parking problem. This is to be expected. Customer parking is more likely to be an
acute problem in consumer-based indussiesh as the retail and distribution sector.

The predictive power of all of the reported estimated models in Tables 9(a) -
9(d) is high as measured by the percentaigeesponses corridg predicted by the
estimated models. The perceggaof correctly predicted sponses is determined on
the basis that a predicted value greatesg) than 0.5 indicatethat the specific
attitude under investigatiois (is not) held. All of the estimated models correctly
predict over 70% of the responses.

4.2 Firmscurrently considering relocation

Of the final sample of 152 businesses, 29rmsses responded ththey are currently
considering relocating. This represents 19.1% of the sampled businesses. However
there is a slight tendency for the busingseerrently considemg relocating to be
smaller in both site employment and turnotlegan the sample avage. The average

site employment of these businesses is 50.2 employees and their average annual site
turnover is £6.28 million compared with tt@al sample averages of 61.5 employees
and £7.96 million, respectively. The 29 businesses account for 15.6% of total sample
employment and 15.1% of totaample turnover. Thus, it clear that there is a
significant segment of the urban businesstarecurrently considering relocating. It
follows that the attitudes of these businesses to the introduction of traffic demand
management policies are of particular importance.

13



Table 10 FactorsInfluencing Current Relocation Consider ations

Dependent Currently Considering Relocating
Variable
Estimation OLS Probit L ogit
Method
Explanatory
Variables
Constant 0.35524 -0.43914 -0.74858
(4.754)*** (-1.706)* (-1.734)*
CoreLocation 0.13368 0.47590 0.86206
(1.588) (1.489) (1.573)
SS| -0.26290 -0.86392 -1.4440
(-3.197)*** (-2.890)*** (-2.826)***
HQ -0.29518 -0.97651 -1.7113
(-3.278)*** (-2.875)*** (-2.822)***
Manufacturing 0.11633 0.45113 0.78083
(1.750)* (1.761)* a.717)*
R? 0.1088
s 0.3772
A -66.5025 -66.5204
% correct 82.24% 79.61% 79.61%

t-values in parentheses=*significant at 10% level; *x significant at 5% level; ***
= significant at 1% leel (two-tailed tests).

R? = coefficient of determination;=s standard error of regression= loglikelihood.
% corrects % of responses correctlyaqalicted by estimated model.
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Table 10 presents the results of the multivariate analysis of the factors
influencing whether or not a business isreatly considering relocating. Three types
of factors are found to be statistically siggant: urban location, site unit type (i.e.
headquarters, subsidiary, SSI or othekhown) and industry sector. Relocation is
more likely to be under current considéya by businesses located in core urban
areas (although this effect is marginally insignificant statiégicaThere is no
evidence of any systematic tendency for besses in any individliaity to be more
or less likely to be currently consideringlocation. Business sites used by SSlIs and
headquarters are less likely to be cutlserconsidering relocation compared to
subsidiaries. The only industry sectoracdcterised by businesses on average being
significantly more likely to be currently considering relocating is the manufacturing
sector. Again this is to be expected. Consuirased industries such as the retail and
distribution sector (icluding hotels) are likely to display more location-inertia.
Perceptions of acute transport problems are not found to have any statistically
significant direct effects on the intention to relocate that can be identified separately
from general location-related effects.

4.3 Relocation as a responseto road user charges

The attitudes of businesses to the city and business impacts of the introduction of road
user charges (RUC) are summarised in @alill(a) and 11(b). Binesses were asked

to evaluate the direction and magnitudetloé city and business impacts using a
seven-point scale from -3 to +3 with aeepresenting no expected impact. The mean
response is calculated to summarise #iverage evaluation afhe direction and
magnitude of each impact. The degree akament across the business sector on the
direction of the impacts is shown by thddwece of opinion defined as the difference
between the percentage misinesses expecting a postivnpact and the percentage
expecting a negative impact.

In general businesses expect non-econdoenefits for the city as a whole
from RUC through reductions in traffic rs@ and air pollution, traffic congestion and
parking problems. The balance of opinion in all of these cases exceeds 50% implying
a large degree of agreement that theootuction of RUC willproduce benefits for
pollution, congestion and parking. The measponses indicate that that on average
the largest impact is exped on noise pollution (mearesponse = 1.040) and the
smallest impact on parking (mean pesse = 0.832). However the overwhelming
majority of businesses expect RUC tovéaa negative impact of the economic
prosperity of the city. Of the businesssampled, 71% expect a negative economic
impact whereas only 11% expect a posige@nomic impact. The negative impact is
also expected to be relatively large cargnd to other impacts of RUC on the city.
The mean response is -1.432, the largestimipact in absolute terms. Opinion, in the
business sector, however, is more dididen whether the inbduction of RUC will
make the three historic cities more osdeattractive to tourists with only a small
majority of businesses ex{datwy a negative impact on tasm. The mean response for
the impact on tourism is -0.443, which is telaly low given the mean responses for
other city impacts.

15



Table11(a) Business Attitudesto Road User Charges: City | mpacts

I mpact Mean Positive Negative Balance of
Response I mpact I mpact Opinion
Noise Pollution 1.040 63.8% 3.9% 59.9%
Air Poallution 0.905 73.7% 6.6% 67.1%
Congestion 1.000 72.4% 9.2% 63.2%
Parking 0.832 63.2% 12.5% 50.7%
Economic -1.432 11.2% 71.1% -59.9%
Tourism -0.443 32.9% 42.1% -9.2%

Table 11(b) Business Attitudes to Road User Charges. Business

I mpacts

I mpact Mean Positive Negative Balance of

Response I mpact I mpact Opinion

Recr uit Staff -1.107 6.6% 54.6% -48.0%
Retain Staff -1.133 4.6% 54.6% -50.0%
Delivery Access -0.770 11.2% 41.4% -30.3%
Customer Access -1.027 9.9% 46.1% -36.2%
Rents -0.425 14.5% 32.2% -17.8%
Profitability -1.305 2.6% 63.8% -61.2%

Note: Balance of Opinioa %Positive Impact - %Negative Impact

As regards the impact of RUC on thewn performance, the mean response is
negative for all impacts with the largestgaéive impact expected for profitability.
There is a relatively high degree of egment across firms that RUC will have a
detrimental effect on their business perfonce particularly with respect to their
ability to recruit and retain staff, artleir profitability. Around 55% of businesses
expect RUC to make it more difficult toamiit and retain staff while 64% of the
businesses expect the introdan of RUC to reduce theprofitability. Less than 3%
of the sampled businesses expect their profitability to increase after the introduction
of RUC. The balance of business opiniotthiat RUC is expected to have a negative
effect on the ease of both delivery angtomer access although the modal response
in both cases is no effect.

The basic data analysis of busingssponses to the introduction of RUC
clearly indicates that businesses on average expect this policy to have positive non-
economic effects for the city generally but negative effects on the urban economy and
their own business performance. A mgpooblem may arise for urban economies if
businesses consider these negasffects to be so sevess to necessitate relocating
outside the urban economy. Of the 152 ibesses, 52.6% responded that the
introduction of RUC would influence ¢hbusiness's next location decision. In
addition, a further 26.3% of the buséses responded that RUC might possibly
influence their next location decision. Thesvanajority of these businesses indicated
that they would consider moving awayrn the urban area. Of the 29 businesses
currently considering relocaty, 21 of these business&2.4%) responded that they
would be influenced by #hintroduction of RUC andnother 5 businesses (17.2%)
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Table 12 Factors Influencing Relocation as a Response to Road User

Charges
Dependent Relocation as Response to Road User Charges
Variable
Estimation OLS Probit L ogit
Method
Explanatory
Variables
Constant 0.73388 0.64465 1.0607
(11.667)*** (3.569)*** (3.469)***
Cambridge -0.14211 -0.39961 -0.66348
(-1.687)* (-1.643) (-1.651)
HQ 0.16587 0.50135 0.82208
(1.928)* (2.972)* (1.933)*
Site Employment -0.00099571 -0.0028213 -0.0045846
(-2.158)** (-2.049)** (-2.056)**
Retail & -0.19728 -0.58098 -0.96190
Distribution (-1.937)* (-1.953)* (-1.969)*
Tourism Benefits -0.29651 -0.83536 -1.3588
(-3.639)*** (-3.520)*** (-3.455)***
Customer Access -0.24298 -0.82682 -1.3154
Benefits (-1.891)* (-1.937)* (-1.885)*
R? 0.1750
S 0.4643
A -90.6531 -90.7414
% correct 66.45% 66.45% 67.11%

t-values in parentheses=*significant at 10% level; *x significant at 5% level; ***
= significant at 1% leel (two-tailed tests).
R? = coefficient of determination;= standard error of regression= loglikelihood.

% corrects % of responses correctlygaticted by estimated model.

17




responded that they might possibly be influenced. Of these 26 businesses, 24
indicated that theywould consider moving away dm the urban area altogether.
Hence there is a significant threat of besi® evacuation from the urban area if road
user charging is introduced. The results of the multivariate analysis of the factors
influencing this threadre reported in Table 12.

There is a general tendency for businegs€&ambridge to be less likely to be
influenced to relocate in response to Rié¢{ative to businessés Norwich and York,
ceteris paribus This result is statistically significant and is particularly noteworthy
given the greater likelihood of businessesCiambridge to perceive acute transport
problems.

The multivariate analysis also revealattbusiness sites used as headquarters
are more likely to be relocad in response to RUrelative to other fyes of site units.
Sites with larger workforceas well as retail and digtution businesseare found to
be less likely to relocate iresponse to RUC. As previously discussed, larger and
more consumer-based businesses tend tdaglispore location-inga and, hence, are
less likely to move away from their curremtban locations after the introduction of
RUC.

Two perceptions of expected benefits from RUC are found to significantly
affect whether or not RUC influencesthext location decisn. The introduction of
RUC is significantly less likely to influee the next location decision of those
businesses that expect customer accesmpoove as a consequence. In addition,
businesses that expect RUC to increase thactiveness of the city for tourists are
also significantly less likely to have theiext location decision influenced by RUC.

4.4 Relocation as a response to workplace parking levies

The general attitude of businesses te #xpected impacts dhe introduction of
workplace parking levies (WPL) is simildo those for the introduction of RUC.
Again businesses generally expect some nonao@ benefits for the city as a whole
but expect negative effects onethurban economy and their own business
performance. As with RUC, the majorityf businesses expect WPL to lead to a
reduction of both traffic pollution andadific congestion. However, unlike RUC,
businesses are more divided on the impdcWWPL on the availability of parking.
Some businesses may expect that WHIL increase parking problems through a
"displacement effect" to the extent that businesses respond by economising on the
number of parking spaces available on-site.

The mean responses for the city anfs of WPL are generally in the same
direction but slightly smaller in absoluterms than for RUC. The major exception is
the impact on parking of WPL for whicheghmean response is negative whereas the
mean response of the parking impact of R@ositive. It should also be noted that
the mean response of the expected econonpactnon the city is slightly greater in
absolute terms than the corresponding response for RUC.

As with RUC, the overwhelming majty of businesses expect WPL to

negatively affect the economprosperity of the city. Over 72% of the businesses
expect a negative economic impact vdar only 7% expect a positive economic
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impact. Again business opinion is divided the possible impact on tourism but the
mean response is less negative than filathe tourist impact of RUC. Although,
unlike RUC, there is no direct impact of WPL on tourists, it may be that some
businesses are concerned about the dispkweeffect on parking availability as a
possible discouragement to potentialiteis. On the other hand, some businesses
perceive that the non-econontienefits of reduced traffipollution and congestion of
WPL may make the city more attractive to tourists.

Table 13(a) Business Attitudes to Workplace Parking Levies: City

I mpacts
I mpact Mean Positive Negative Balance of
Response I mpact I mpact Opinion
Noise Pollution 0.912 56.6% 5.3% 51.3%
Air Pallution 0.851 63.8% 7.9% 55.9%
Congestion 0.993 64.5% 6.6% 57.9%
Parking -0.129 34.2% 36.2% -2.0%
Economic -1.439 7.2% 712.4% -65.1%
Tourism -0.313 28.3% 33.6% -5.3%
Table 13(b) Business Attitudes to Workplace Parking Levies:
Business I mpacts
I mpact Mean Positive Negative Balance of
Response I mpact I mpact Opinion
Recr uit Staff -0.993 8.6% 48.7% 40.1%
Retain Staff -0.960 5.9% 45.4% 39.5%
Delivery Access -0.507 11.2% 28.3% -17.1%
Customer Access -0.680 8.6% 31.6% -23.0%
Rents -0.399 15.1% 34.9% -19.7%
Profitability -1.427 1.3% 65.8% -64.5%

Note: Balance of Opinioa %Positive Impact - %Negative Impact

Just as with RUC, businesses expectl\Vi® have a negative impact on their
own business performance. Howeverngmlly both the mean response and the
balance of opinion are slightly lower wittne exception. Businesses have an even
greater expectation that WRwill reduce their profitabily. The mean response for
the expected impact on pitability is -1.427 for WPL cmpared to -1.305 for RUC
and the respective balanagwopinion are -64.5% for WiPand -61.2% for RUC.

The threat of business relocation aesponse to the imdduction of WPL is
similar in magnitude to that for RUC. Of the 152 sampled businesses, 53.9%
responded that their next location demmsiwould be influenced and another 26.3%
responded that their next location decismight possibly be influenced. Again most
of these businesses indicated that theyld consider moving away from the urban
area altogether. Of the 29 businesses #natcurrently considering relocating, 21
(72.4%) would be influenced by the intluction of WPL andanother 5 (17.2%)
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might possibly be influenced. All of thedusinesses with omxception would move
away from the city if iis decided to relocate.

Table 14 reports the statistically signént factors affecting the probability of
businesses responding that their next tiocadecision would be influenced by the
introduction of WPL. Unlike RUC, theres no discernible location effect on the
responses. In particular, businesses in Gatgb are not found to be less likely to be
influenced to relocate compat to those in Norwich and York as is the case for the
introduction of RUC. Businessan the retail and distriltiion sector are again found
to be less likely to respond by relocatinglso the longer that business has been at
its current location the less likely it is tespond to WPL by retating. And, just as
with RUC, those businesses that expect fisnior tourists from WPL are less likely
to relocate.

The statistically significangéffect on relocation a& response of the perceived
impact on tourism for both RUC and WPLnisteworthy. This is pécularly so given
that the direct impact on tourists of theseasures may be small especially in the case
of WPL. Businesses appearrgrognise that the impact on tourism is rather complex
involving positive effects from the non-@womic benefits of reduced pollution and
congestion but negative disientive effects from the sts of RUC and any parking
displacement effects arisifgpm WPL. As a result, unlike the city economic and
business impacts, business opinion is movaldd as to whether the overall impact of
tourism will be positive or negative. The resulif the multivariate analyses in Tables
12 and 14 seem to suggest tha attitude of a busine$s the expected impact on
tourism of the proposed traffic demandmagement policies provides a good general
indicator of the degree to which a busmggerceives potential benefits from these
measures and, hence, are less likelgaiasider relocation as a response.
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Table 14 FactorsInfluencing Relocation as a Response to Workplace

Parking Levies

Dependent Relocation as Responseto Workplace Parking L evies
Variable
Estimation OLS Probit L ogit
Method
Explanatory
Variables
Constant 0.68776 0.49433 0.80037
(12.577)*** (3.318)**+ (3.247)%*
Retail & -0.28589 -0.77509 -1.2296
Distribution (-2.738)*** (-2.656)*** (-2.574)**
Site Age (years) -0.0016467 -0.0044339 -0.0074802
(-1.496) (-1.430) (-1.395)
Tourist Benefits -0.21570 -0.57316 -0.92147
(-2.482)** (-2.428)** (-2.410)**
R® 0.0990
s 0.4795
A -97.0868 -97.1144
% correct 59.87% 63.82% 63.82%

t-values in parentheses=*significant at 10% level; *x significant at 5% level; ***
= significant at 1% leel (two-tailed tests).
R? = coefficient of determination;=s standard error of regression= loglikelihood.

% corrects % of responses correctlyaqalicted by estimated model.
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5. Summary and Conclusions

Although the vast majority dfusinesses indicated thatieased consideration would

be given to relocation if RO or WPL are introduced, there is statistically significant
evidence that the probability of relocatiagd moving away from the city is reduced
by recognition of some of & potential benefits of suckchemes. In particular,
recognition of the tourist benefits for ethcity generally aswell as expected
improvements in customer access are hlagbhociated with a lower likelihood of
businesses being influenced to relocate following the introduction of traffic demand
management schemes.

The results of the niivariate analysis of survenesponses have two principal
policy implications. First, the results imdite the types of businesses that are most
likely to consider relocating as a respen® the introductin of traffic demand
management policies. Second, the resuk® aluggest that recognition of potential
benefits from traffic demand managarhepolicies can significantly reduce the
likelihood of business evacuation of theban economy. Thus, it follows that the
introduction of traffic demand management policies should be accompanied by the
provision of information on the likely poteal benefits of such policies with
particular emphasis on the more location-mobile business operations such as multi-
site firms and non-consumer-based activities.
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