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ABSTRACT

The premise of this study was that transport impacts on land use are rarely given formal or
adequate consideration in the strategic planning system in the UK. Therefore, this research
examined current attitudes to transport impacts on land use, amongst a wide range of relevant
planners, academics and consultants. It was found that there was little familiaritv with either
research into these relationships, or the methods that can be used to forecast impacts.
However, there was acknowledgement that incorporating this relationship into planning

processes is necessary in order to integrate fully land use and transport planning.

The research therefore focused upon determining the necessary attributes of practical
methods to examine transport impacts on land use. Three contrasting methods were applied
to a single case study area (Lothian region). These were (1); a novel application of the
Delphi technique, (2): an updated implementation of an existing static land use response
model, and (3); a newly developed complex dynamic land use transport model. Each was
used to examine the land use response from hypothetical road pricing and light rail transit
schemes. These methods and their forecasts were then assessed using the views of planners

in a further round of more complex in-depth interviews.

From this several conclusions were reached. If transport impacts on land use are to be more
commonly and formally assessed, then it is necessary to generate indicators that are directly
relevant to the planners’ needs. Examples of such indicators are discussed. Secondly, any
method must be able to explain the forecasts in terms that are acceptable to the planners, in
order to foster confidence in the method. The requirements for increasing confidence are
examined, and comprise both technical and qualitative issues. Neither of these issues
specifically requires new methods but rather, better targeting of, and education in, the

existing available techniques.

It was found that the planners favoured the more complex approaches, not for any increased
accuracy that may be possible, but for the better interpretation of results that such methods
allow. However, this complexity also requires a much greater understanding of the
assumptions and processes in the model, in order to avoid drawing spurious conclusions from
the results. Conclusions are drawn regarding the balance between confidence and

complexity, and hence the practical value of these methods to strategic planning.
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CHAPTER 1
INTRODUCTION

1.1 Background and rationale

This thesis argues that transport systems have a significant impact on the evolution of urban
space over time, but that this relationship, important though it is, is largely overlooked by the
current strategic land use and transport planning system. That transport, especially during
periods of innovation, shapes urban development is evident from urban morphology and is
not in question. However, within these long term trends, the impacts of individual transport
improvements are not easily isolated. They comprise a host of subtle factors, concerning the
influence of accessibility and transport related environmental variables on activity patterns.
As altered land uses affect the distribution of transport demand, so a complex urban land use

transport interaction develops.

This interaction is generally ignored in current transport forecasting. Feedbacks of the type
outlined above are rarely investigated, and instead the impact that transport planning has
upon future land use and transport patterns is dealt with in an ad hoc manner. The results of
poor consideration of these impacts can lead to mismatches of transport supply and demand.,
and unexpected changes in distribution of urban growth or decline. Moreover, spatially
disaggregate forecasting into the future may be more prone to inaccuracy. as distributions of
activities and their associated trip generation patterns change over time, but are not
accounted for. Land use transport models exist, but with one or two exceptions, are confined

to use in academic research rather than planning practice.

In recent years the links between transport and land use have come to prominence in
planning as a potential means to reduce some of the adverse environmental consequences of
the continuing rise in private motor vehicle use. For the first time. urban land use planning is
being used explicitly as an instrument to control and alter transport demand. However. there

is little heed paid in recent planning guidance to the impacts that transport has upon land use.

This increasing prominence creates a necessity for strategic planning to reconsider the
treatment of how transport affects land use. From a research viewpoint. there is a real necd to
identify the methods that can practically be applied, and the information that planners
require, in order to tailor the methods to meet these needs. This study therefore falls into the

category of "meta-analysis’, concerned with the appropriateness of the methods. and the



attitudes of planners towards both the relationship and the methods. It is not chietly

concerned with new ways of examining the land use transport relationship, although novel

and innovative methods are applied.

1.2 Objectives and methodology

This thesis focuses upon the urban scale, where transport problems in the UK are most
acute, and aims to examine the views of planners concerning the importance and relevance of
land use response to transport policy in strategic planning. More specifically. this can be

subdivided into four main aims:

I. to examine the kinds of impacts that transport can have upon land use:

2. to assess the current treatment of transport impacts on land use in the UK structure
planning system, and the attitudes of planners towards the importance of such impacts:

3. to determine the potential value of a range of formal methods for forecasting transport
impacts on land use, and isolate the key features required of these methods in order to
meet the planners’ needs;

4. to identify the potential relevance and significance of assessing transport impacts on land

use in strategic planning.

The first objective was initially examined via a literature review. Following this, the main
methodology used to meet the second objective was the interviewing of a sample of planners
in the UK and USA. A wide selection of consultants, academics and planners involved in
strategic planning were selected and interviewed regarding their current views on the
importance of, and practice of, assessing transport impacts on land use. These were termed
the ‘Phase 1° interviews. On the basis of these interviews it was found that there was little
familiarity with either the details of the relationship, or the methods to assess and forecast
impacts. To provide an international perspective, additional interview research work was

undertaken in the USA and in Germany.

In order to meet the third and fourth objectives, more detailed information and rcasoned
Judgements were required from the planners. Original research into transport impacts on land
use was undertaken for a study area (Edinburgh and its surrounding region) using three
different methodologies. The first involved the use of a formal expert opinion survey (the
‘Delphi technique’), the second, the use of a simple ‘land use change indicator” (L.UCI)

model of land use response, and the third, a complex dynamic model of land use and



transport interaction. The application of several methods in a single area allowed a
comparison of the different techniques, and conclusions to be drawn about how transport can

affect urban evolution.

These methods and their results on land use response were then presented in a more rigorous

set of interviews to a subset of the Phase 1 interviewees (comprising those planners from the

study area). These are termed the “Phase 2 interviews and assessed the following issues:

 the relevance of the results to strategic planning, and what types of output would be of
most use to the planners, (in other words, how -useful” are the results, regardless of the
methods used to produce them);

 the ‘validity’ of the methods. in terms of planners’ confidence in the techniques. and the
necessary level of understanding of the methods that is required by the planners:

o the “plausibility’ of the results, determined by asking the planners which of the various
results accorded with their own views, or gave results which they felt were probable in
the study area;

These findings from the planners allowed conclusions to be drawn on the potential and

significance of transport impacts on land use in strategic planning, to meet the fourth

objective.

This research thus uses a qualitative method for assessing the opinions of the samples of
planners, and quantitative research for examining transport impacts on land use. A central
argument of this thesis is that quantitative methods for forecasting land use and transport
interaction must be targeted with the aims of the planners in mind. To research this in detail
requires a qualitative approach, utilising and formalising the opinions of the people that need

to use these methods in the real world.

1.3 Structure of the thesis

The thesis is divided into three broad sections. Chapters 2 to 4 comprise Part 1 of the study .
Chapter 2 examines theoretical approaches to understanding land use and transport, and how
these have been developed into model representations. Chapter 3 examines empirical
research into the impacts that transport has upon land use in the urban arena. Chapter 4
presents the results from the 'Phase 1' interviews with planners and experts in land usc

transport interaction.



Part 2 of the thesis (Chapters 5 to 8) describes the methods that were undertaken, and the
results. Chapter 5 introduces the study area, and the research methodology applicd. Chapter
6 describes the first technique, the opinion survey 'Delphi' method. Chapter 7 discusses the
simple land use change indicator (LUCI) model that can be 'bolted on' to an existing
transport forecasting model. Chapter 8 outlines the dynamic land use transport model. which
builds upon the theoretical concepts in the LUCI model. but is a more complex dynamic land
use transport model. Each method was tested with two strategies that are currently under
consideration by the study area local authorities. These are a light rapid transit (LRT)

system, and a city centre road use charge (commonly termed ‘road pricing’).

Finally Part 3 draws together the results from parts 1 and 2. Chapter 9 compares the three
methods and then compares the results to empirical and other evidence of land use responsc.
Chapter 10 describes the final (‘Phase 2°) round of interviews with the sample of study area
planners, to determine the potential role of these methods to strategic planning. and the
required features of them. Chapter 11 then draws together the final conclusions to the study.

and the implications of the results.

1.4 Role of the CASE sponsors

This research was supported and partly funded by The MVA Consultancy and David
Simmonds Consultancy. Close co-operation between the author and the consultancies
occurred for the development and implementation of the static and dynamic land use
transport models (presented in Chapters 7 and 8). The land use models were designed and
programmed by David Simmonds Consultancy, with The MVA Consultancy making the
necessary changes to the existing strategic transport model of the study area to allow
interaction with the land use model. The author collaborated in the implementation of the
dynamic model, and then undertook the strategy tests. Thus the design and specification of
the model are not the subject of this thesis. The author was given full freedom to discuss the

validity of the model in the Phase 2 interviews, and report the findings.



CHAPTER 2

TRANSPORT IMPACTS ON LAND USE: THEORY AND MODELLING

2.1 Introduction

The aim of this chapter is to summarise the theory concerning the ways in which transport is
perceived to influence land use, and to examine the application of this theory in operational
land use transport modelling. The basis of how land use can respond to transport is outlined.
along with the basic theories of how this can be represented. The incorporation of these
theories into operational models is then discussed, along with a summary of the features of
the models. Finally, a framework is proposed to categorise the level of understanding that is

required to use and interpret the results of land use transport models.

2.2 How transport can affect activity and land use patterns

It is well understood that transport can have a profound impact on the pattern of activities
and morphology of an urban area over the long term, and this has been illustrated in the
qualitative historical works of several authors, for example Giannopoulos and Curdes (1992).
However, in the short term (the time scales under which even strategic planning decisions
must be taken), the influence of any one particular transport scheme on urban evolution is

difficult to isolate, especially in mature urban areas where accessibility is already very high.

Clearly, the nature of the urban environment (quality, opportunities for further development,
redevelopment or refurbishment), and the activities' in the area (in turn dependant upon
economic, social and political considerations) will determine what impacts occur. However,
the specifications of the transport policy will also have an influence on the impacts. The two
particular policies that this research focuses upon are LRT (light rapid transit) schemes and
road pricing. Dealing with each in turn, it could be hypothesised that the impacts of LRT
will depend upon:
e the network of the system, in other words how it fits into pre-existing patterns of demand:
e the level of service of the system, for example its frequency. travel time, and the quality
of the service, i.e. the image of LRT compared to existing rail or bus;
o the size of the accessibility benefit offered, which may not be great if the service is
replacing or competing with existing bus services.

The impacts of a road pricing cordon charge may depend upon:

! Activities refers to households, employment/firms and other users of land.



e the level of the charge;
e policy decisions such as exemptions, e.g. for residents living within the cordon. or off-
peak deliveries.

In both cases, the perception of success of the policy may have an influence on its ultimate
land use impacts. For example, impacts may be greater if the city centre is perceived as a
more pleasant place to live as a result of road pricing, or if increased LRT patronage creates
greater retail opportunities. Also in these examples, the impacts intended as part of a policy
objective hinge critically upon whether they are expected and encouraged by policy makers.
and if so, whether there is a supporting package of complementary land use and fiscal

policies. These important issues are discussed further in the next chapter.

Activities in the land use system can respond to changes in the transport system in a number
of ways. Mackett (1994) identifies three ‘orders’ of response. First order responses are those
contained within the use of the transport system itself, such as switching mode, travel time.
or route. These are the responses traditionally captured within a transport “four-stage’
modelling framework. The second order of response involves the relocation of activities
within the existing stock to take advantage of the new accessibility, or environmental
improvements. Living in the city centre to avoid a road pricing charge would be an example
of such a response. Third order responses involve the construction of new floorspace,
responding (usually) to the demand from second order responses. This creates a wider
option set for second order responses, which may over time affect activities not initially

influenced by the original change in accessibility.

This is a complex process, and is reflected in other indicators such as property rents and
values, densities, and the quality of the urban fabric. It is also cyclical, as represented in
figure 2.1, which shows the dynamism of the three orders of land use response. This figure
illustrates that the spatial pattern creates the demand for movement. The resulting trip
patterns and travel costs create the pattern of accessibility, which in turn influences future
location decisions (although location choice is determined by many other exogenous factors
as well). Furthermore, changes in accessibility can be negative as well as positive (as is
possible from road pricing, or other traffic management policies). It should also be
remembered that the perception of the policy and the associated impact is as important as the

‘real’ impact, as it is the perception that guides a location choice.

23 Basic theories

Defining a unified theory of these processes of cause and effect is difficult, and theories for

examining these relationships vary from simple to complex depending upon how much of the



interaction they incorporate. Basic theories involve describing how activities respond to the
transport system in making their location choices. Three main theories exist: the first based
upon micro-economic theory, the second based upon spatial-interaction/entropy modelling.
and the third a fusion of these two incorporating random utility theory. These are discussed

in turn. However, initially it is important to discuss the concept of accessibility .

Figure 2.1: Land use and transport interaction (adapted from Wegener, 1994)
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2.3.1 Defining accessibility

Accessibility is perhaps the most obvious, although not the only, indicator that links the
transport system to the decisions of locating activities (such as households or firms). It is an
abstract concept that can take a variety of forms. However, the fundamental feature of
accessibility is that it is a measure of the ease of reaching a location at which an activity can
be undertaken. In other words it explicitly links the activity and transport impedance of
getting there. Accessibility is important to this thesis because it is the main link between
land use and transport in operational models. However, it is also important because
potentially it can be used as an indicator of ‘system performance’ in its own right. for

example, as has been attempted in London for access to public transport (Kerrigan and Bull.
1992).



Measures of accessibility have been summarised by Jones (1981). and Pooler (1995). The
simplest is the ‘isochronic definition’, which is the number of opportunities obtainable
within certain travel time thresholds. As such it can be presented as isochrones on a map
from one origin, or cumulatively as a zonal index. Such a measure was used in the “Joint
Authorities Transport and Environmental Study’, or JATES (The MVA Consultancy, 1991).
Its main problem is the ‘boundary effect’, in that a travel contour is somewhat arbitrary. so

travel impedance is treated discretely rather than continuously.

Isochronic indicators are generally used for presentational purposes rather than within a
modelling framework. Far more popular for land use transport modelling is the “weighted
opportunities’ index, often called a ‘Hansen Index’ after Hansen (1959). This has the

following basic form:

A4; = Zj W} exp( -f§ clj) (Egn. 2.1)

Where 4; is the accessibility of a given zone i, W; is the measure of opportunities at
destination zone j, and cjj is the cost between zones i and j. The parameter 8 controls the
‘dispersion’, i.e. the relative weight between the importance of the activities and travel cost.
It is important as this parameter should change depending upon the opportunity (i.e. travel
purpose). For example it may be expected that the parameter for access to primary schools
(where proximity is important) may increase the importance of travel costs compared to

higher education (where people are prepared to travel further).

This kind of weighted opportunity function is the basis of the accessibility indices used in
the models in this thesis. Its main theoretical drawback is that it considers accessibility to all
locations, rather than just to the activities that a given location seeker may consider
important. Raji (1987) has criticised this (and more economic based measures). as being
empirically inaccurate, as in reality, individuals are more likely to be ‘satisficers’ rather than
‘maximisers’. Furthermore, being an aggregate measure it implies that all activities perceive
accessibility in the same way. Finally, used in traditional zonal models, it can be biased by

zone sizes, and the arbitrary nature of zones.

Despite these drawbacks the weighted opportunities measure is widely used within
modelling. However, increasingly common is the use of the same functional form but
derived from random utility theory (Jones, 1981), hence providing a behavioural
underpinning for the index, (discussed further on page 14 in the context of location models).
Accessibility functions based upon such measures of ‘composite utility” can also be
interpreted as measures of consumer surplus (de la Barra, 1989), with potential applications

in economic evaluation. Martinez (1991) developed such an index that merges the



consumer surplus benefits to the traveller, with the ‘capitalisation’ benefits of land rents to

the land owner, and hence allows both to be represented within a single index.

A central issue for this thesis is how comfortable strategic planners are with these concepts
of accessibility, and whether they see value in an accessibility index as an explicit
performance measure, or simply an internal index for forecasting models. Koenig (1980)
points out that ‘planners’” rarely use accessibility indicators in strategic planning, as they do
not fully understand what the indicators reflect, especially if the indicator lacks an
underlying theory. However, he then comments that the 'gravity-type' indicator functions as
a good proxy of the more behavioural approaches, and is more easily understood by planners.
Measures based upon more complex behavioural theory are understandable by only a small
number of technical experts, and do not necessarily produce different results from the
simpler methods. This is an important point, and represents the balance between a workable
model or an elegant theory. This issue will be examined in the discussions with planners in

later chapters.

Finally, it should be noted that accessibility is not the only measure from a transport policy
that can influence location choice, as image and transport related environmental impacts may
also figure. This leads to the related question of whether forecasts of transport impacts on
land use can be made without using an explicit accessibility measure at all, as will be seen 1n

the Delphi survey in Chapter 6.

2.3.2 Urban economic theory

There is a long legacy of theories that attempt to explain the distribution of land uses via
transport costs. This includes the work of Von Thunen (1826: translation 1966), on
agricultural land uses, and Christaller (1933: translation 1966) on urban spheres of influence.
The main intra urban work however is that of Alsonso (1964) and Wingo (1961). The
economics of these theories have been outlined in more detail in Anas (1982), and de la
Barra (1989). However, it is useful to outline the basic processes, which are fundamental to

the land use transport models discussed in this thesis.

The basic theory makes a number of simplifying assumptions about the structure of the city,
most important being that the city is circular, with all the employment in the central business
district (CBD), and workers living around it. Transport cost to work is uniform around the
city, but rises as distance from the CBD increases. The theory aims to predict the rents and
distribution of land uses for competing socio-economic groups or land uses within the city.
The basic process is that activities trade their desire for space (which has positive utility),

against transport costs to the city centre (which has negative utility). If no other goods are

? Koenig is likely to mean planners in general by this sweeping term.
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consumed then the sum of rents and transport costs must be constant across the city (leading
to figure 2.2a), called 'complementarity' (Wingo, 1961). However. the usual case is to include
another category of expenditure: ‘all other goods and services'. Households are assumed to
act to maximise their consumption and hence overall utility of these two goods, and minimise

their consumption of transport, subject to a budget constraint.

Figure 2.2 (b) shows the typical pattern of land use that emerges from locators maximising
their utility. and landowners maximising their profit from this 'bid auction' behaviour. It can
be seen that this pattern will lead to a concentric pattern of land uses. Business (B) has
outbid residential uses close to the core. However, poor households (P) have outbid richer

households (W) by being prepared to live at higher densities to reduce transport costs.

Figure 2.2: Graphs showing basics of urban economic theory
( adapted from Button, 1993).
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The theory can be used to illustrate the impact that transport has on land use. At the margin
any savings in transport costs will be transferred to land as rent (as the bids for land can
increase). A decrease in transport costs (for example from a widespread rail or LRT
improvement programme) will decrease the overall transport component in individual
budgets, and allow more money to be spent on land and/or travelling further. The result is
shown in figure 2.3 (a). All the 'bid rent' curves move up and to the right. and hence the city

expands (which can be seen as a mechanism of decentralisation).

Figure 2.3 (b) shows the impact of a demand management policy that discourages travel into
the CBD. Clearly the impact of this would depend upon the form of its implementation. In a

simple case for example, a rise in costs for all travel in and out of the central area could be
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predicted to reduce business bidding for the central site. While households bid for small
sites in the city centre to off set their rise in travel costs, the displaced industry establishes a

suburban business district ‘ring’ at B(2).

Urban economic theories can be used to illustrate the impacts of transport costs on land use.
and present a broad explanation of how economic and spatial systems operate and evolve.
Given the bid-price preferences of individuals. and transport costs. thev will calculate the
distribution of land uses, and the rents that lead to such a distribution. The model is
optimising, in that it predicts the equilibrium. normative outcome of households maximising
their utilities under budget constraints. The theory focuses upon market mechanisms. land
prices and behaviour, and the role of accessibility. all of which were identified as important

at the start of this chapter.

Figure 2.3: Graphs showing the impacts of transport improvements
and management schemes (adapted from Button, 1993)
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transport costs caused by LRT investment.

However, there are several drawbacks to applying urban economic theory to solve planning
problems. Firstly, the many simplifying assumptions are very restrictive. In particular, the
treatment of space as a uniform variable is unrealistic, and leads to a severe limitation in
representing any spatial policy. Secondly, transport is given a pivotal role in being a key
determinant of land value. However, this ignores the other complex interactions of social.
environmental and political influences. Thirdly, the model represents individual behaviour,
This would quickly become difficult in large urban systems, as demand curves cannot
simply be aggregated, since this would assume that all individuals have identical preferences.

Finally, the equilibrium nature of the models is open to question. Evans (1973) comments



that given the barriers to moving location, and the distortions in the land market. equilibrium

is unlikely ever to occur.

De la Barra (1989) has commented upon the lack of 'operational models' to be developed
following this theory, as once economists have established their theoretical framework. they
then tend to use linear econometric models for their empirical work, for example establishing
relationships between density and distance from the city centre. It is very difficult to use the

theory to represent actual cities due to the limiting assumptions discussed above.

2.3.3 Spatial interaction models

The second approach to the examination of how transport impacts on land use is via the use
of spatial interaction models. The term 'model' is used, rather than theory, as there is no
explicit theory that relates to the phenomenon being studied, rather it is a statistical
interpretation of system organisation. These models are characterised by their treatment of
space, where space is divided into discrete zones. Activities locate in each zone. and the
zones interact via linkages between them, traditionally with interactions declining with

increasing distance as in a ‘weighted opportunities” accessibility function.

Although gravity theory was the first to be applied to a description of the urban system, the
more common derivation of the models was the use of 'entropy maximisation' (Wilson
1970)°. The derivation of the models is not required for this study, the important issue being
that the model finds the most 'probable’ final state (entropy is the degree of likelihood of the
final state of the system). There are several models in this ‘family’, depending on whether
the pattern of trip generation is constrained at the origin, destination, or both. It is the ‘singly
constrained’ versions that can function as a location choice model based upon transport
costs. A typical example is shown below for an ‘origin constrained model’, where the origins

are known, but not the destinations;
T,-j = 0; A W] exp( -f3 cij/ (Eqn. 2.2)

Where O; are the trip origins for zone i, W; is the attractiveness of destination zone j

(usually some measure of floorspace or employment), and

4;=[Z;

;i Wexp( ey 1 (Ean. 23)

This ensures that O; = Ej T,-j , i.e. that the sum of the columns in matrix T,-j equals the

origins to balance the matrix.

*The spatial interaction model form is very similar to a gravity formulation, only specifying a negative exponential
cost function.
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T jj represents the interaction taking place between origin zone i and destination zone J. For
an employment location model, once all the T ij flows had been generated for the origin
constrained model, they would be summed with respect to the destination to give the total

employment (E) in each zone:
Ej:Zi Tij (Eqn. 2.4)

A similar basis was used for the population location model developed by Hansen (1959):

L(S,W; exp(~f cy))
S, L(S, W, exp(~f cy))

dPi = dP'

(Eqn. 2.5)

In this dP; is an increment in population, allocated as a function of the 'potential of the
zones. L; is the vacant land per zone, and dP' is the total population. Thus if there is no

vacant land, no population is allocated.

It should be noted that in using these location models, the influence of transport is solely
determined by the S ‘dispersion’ parameter, which operates in the same way as in the
accessibility function from section 2.3.1. The closer f is to zero, the less the deterrence

effect of transport will be on accessing opportunities.

The importance of transport costs to location is determined in the calibration of this
parameter. Calibration is usually undertaken cross sectionally, for the base year (Foot, 1982).
The relationship is then assumed to hold for future year predictions. It is in calibration that
the jump is made from a theory or basic model, to an 'operational' model, actually
representing an urban area. Calibration itself is not an exact science. Although techniques
such as linear regression and maximum likelihood estimation can be applied, there is often a
certain amount of ad hoc ‘fine tuning’ involved, which both implies that the modeller has
prior expectations of the model outputs, and that the modeller has a detailed understanding of

the workings of the model. This is discussed further in Section 2.5, and Chapter 8.

The most well known model to utilise spatial interaction modelling is the Lowry model
(Lowry, 1964). Here an economic base mechanism supplies exogenous employment.
Population is a function of total employment and service employment is in turn a function of
population. Two singly constrained models allocate households (via accessibility to
employment) and service employment (via accessibility to households and previously
allocated employment). The process iterates until no more additional employment can be

supported.
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In summary, entropy maximising models can be seen to make the least prejudiced statements
about the system being modelled, as they are essentially a process of ‘statistical aggregation’
(i.e. make very few assumptions about the behaviour of activities or processes in the
systems). Hence the models are descriptive rather than causal. “as the fundamenial sources
of variability are not subject to a causal interpretation” (Williams, 1977, quoted in de la
Barra, 1989 p. 64). De la Barra also emphasises the discrete nature of spatial interaction
models. This has the advantage of using algorithms which can provide a better 'fit' to the

data, rather than relying upon known continuous functions, as in micro economic modelling.

However, there are clearly some drawbacks. The lack of a behavioural framework means that
no causal relationships can be established, and the lack of an economic framework means
that the role of markets is ignored, which clearly misses some of the main mechanisms by
which transport influences land use, as discussed in Section 2.2. As with any method which
divides space into discrete zones, the size and division of zones needs careful selection as it
determines the catchment for the 'weights', and the generalised costs. There is a fine (and
often arbitrary) balance between data limitations and the desire for small zones. due to the

danger of 'losing' much of the spatial interaction in larger zones.

2.3.4 Random utility theory (RUT)

The use of this theory in location choice modelling is very much the current state of the art

(Wegener, 1994), and is used in most of the models discussed later in this chapter, as well as
in Chapters 7 and 8. In fact, RUT is a merging of utility maximisation and spatial interaction
modelling, hence providing a behavioural base for zonal location choices. The result is a
‘discrete choice model’ that works on the basis that the

‘probability of (activities) choosing a given option is a function of their socio-economic

characteristics and relative attractiveness of the option’ (Ortuzar and Willumsen 1994,
p. 207).

The central concept is that individual perceptions of utility (represented as utility functions),
can be aggregated under the assumption that group utility will vary around a mean value,
reflecting the variability of the population. The aggregated utility function for a population

thus appears as:
uek = Ug (X% ¢ (Eqn. 2.6)

where 18X is the utility group g obtains from choice &, Ug is the utility function for the group
appertaining for all options of this kind, X* represents the measurable attributes of option k
and ¢ is the random variation in the utility function. The utility function represents all
options in the choice set. A distribution function is used to represent the random variation. If
a Weibull distribution (S-shaped plot) is applied, then the logit model can be derived. This is
shown below, where P8 is the probability that group g will select option :
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ng - exp(ﬁg Vk)
k
Zk exp(ﬁg V ) (Eqn 27)

Where /¥ is the deterministic attribute of choice k. and £ is the parameter (by group g) in the
exponential function. This parameter is negative when representing costs (such as distance).
Its calibrated value is related to the dispersion of the utilities. Note that this model appears
very similar to the spatial interaction model in equation 2.5, and indeed the spatial

interaction model can be reinterpreted using random utility theory (de la Barra, 1989).

Given its derivation, i1t is not surprising that RUT in its logit model form suffers trom
weaknesses already discussed in relation to the other methods. Perhaps most obvious is the
concept of ‘utility’ which cannot be directly measured (being that which a locator seeks to
maximise). Another issue is that while the Weibull distribution produces a conveniently
simple model, there is not a great deal of empirical evidence to suggest that real distributions
of stochastic terms are of this form. Bell (1994) argues that this is a case of convenience (of

having a working, reliable model) outweighing theoretical elegance.

A recent theoretical advance has been the interpretation by Martinez (1991) of urban
economic theory with a focus on the concept of consumer surplus. The willingness of a
consumer to locate in a given zone is given by the willingness to pay minus the rent/price.
This becomes the deterministic element ¥ in the logit model. The central problem is then
the derivation of the ‘willingness to pay functions’. Ortizar and Willumsen (1994) comment
that this is a ‘powerful and flexible’ model, but as will be discussed below, are still critical of

its application in planning.

2.4 Operational models

2.4.1 Available models

The preceding section has outlined the basic building blocks by which location choices can

be modelled taking transport into consideration. In fact, as Wegener (1994) argues, both the
entropy and RUT models, at equal levels of aggregation, are directly equivalent, and are used

in most models, although usually in a more complex form than has been discussed here.

All the models use the concept of accessibility to link land use choices, which usually means
interpreting a change in the transport system as a measure of generalised cost. Hence other
attributes, such as the image of an LRT system or concerns over road pricing, are ignored.
Transport related environmental indicators are also ignored, unless they are included as a
separate element in the utility function. Although generalised cost changes have been used

as the sole influence of transport on travel behaviour (e.g. Bates. Brewer, Hanson,
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MacDonald and Simmonds, 1991), for location decisions factors such as environmental

conditions and image intuitively appear important.

The operational models that incorporate these basic processes are summarised in table 2.1.
This categorises the models by their treatment of time, their ‘approach’ to modelling land
use, and the subsystems that they represent. The basic split is in the treatment of time.
‘Static models’ calculate changes to the land use system as a result of differing sets of
accessibilities, without any explicit time component. Thus these models produce an ‘instant’
change to the city. Dynamic models incorporate a time component, and iterate between the
land use and transport system over successive time periods. These models therefore generate
their own forecasts of the future, whereas static models are of more use in “scenario’ testing
(where one or more exogenous forecasts of future likely land use and activity patterns are

developed and the transport implications of each examined).

For example the LUCI model (Simmonds, 1991) takes a set of output generalised costs (or
accessibilities) from an existing transport model, and models the land use implications of the
change in accessibility from the base to horizon year, or between two transport strategies
predictions for the horizon year. IMREL* (Anderstig and Mattsson, 1992). usually linked to
the ‘Emme/2’ transportation modelling package, calculates the future land use for use in
subsequent transportation modelling. Simmonds (1995) comments that both models take
relatively little effort to implement, and can simply be 'bolted on' to an existing transport

study, with little change in the standard transport modelling methodology.

Dynamic models are altogether more complex, as they have to model the interactions
between subsystems over time. As a result while static models can be almost as simple as
equation 2.5, dynamic models must link demographic and employment evolution to urban
development, transport policy and location choice. Dynamic models can be further
categorised four ways by their treatment of the interrelations between the major subsystems.
These are sequential submodels, unified approaches, micro simulation models and optimising

approaches, as shown in table 2.1.

The 'Lowry-type' models were derived from entropy principles and Lowry (1964). LILT
(Mackett, 1991) is essentially a 4 stage transport model with a Lowry model, and in addition
models changing jobs and housing. DRAM/EMPAL® are the remaining elements of a more

comprehensive model; ITLUP”. DRAM represents residential location choice considering

* Integrated model of Residential and Employment Location (Anderstig and Mattsson, 1992)

> Leeds Integrated Land use Transport model (Mackett, 1991)

* DRAM: Dynamic residential allocation model, EMPAL: Employment Allocation model (Putman,
1995)

7 Integrated Transportation and Land Use Package (Putman, 1995)



land and accessibility, EMPAL represents employment location on a similar basis, although

it does not have the random utility rationale that has been applied to DRAM (Putman, 1995).

Table 2.1: Classification of operational models (adapted from Wegener, 1994)

Treatment of | Model / Systems Modelled Main Mechanisms Policies Modelled
Time Approach
Static LUCI Population/hhd Random utility in location choice, | Land use policy
(incremental) | (composite) location market clearing with endogenous related to space
Employment price changes constraints
location
Static IMREL Population/hhd utility optimising function for Unknown
(composite) location location choice.
Employment
location
Dynamic LILT All subsystems Initially entropy based, Lowry Land use policies
(5 yr. steps) (Lowry) formulation. Travel cost changes
Land use equilibrium, no Infrastructure
modelling of markets. changes
Dynamic DRAM/ Employment Random utility underpinning of Land use regulations
(5 yr. steps) EMPAL Population DRAM. via zoning only
(Lowry) Land Uses
Dynamic MEPLAN/ All subsystems Random utility for location choice, | Land use policy
(5 yr. steps) TRANUS input / output model and economic | Travel cost changes
(unified) base model. Infrastructure
Simultaneous solutions changes
Static or METROSIM All subsystems Random utility for location choice, | Land use regulations
Dynamic (unified) economic underpinning of all focusing upon
(yearly) relationships. economic
cost/benefit
1991 version | 5-LUT® Population Random utility for location choice, | Infrastructure
static, new (unified) Housing hybrid with micro economic changes focusing
version Transport network underpinning of all relationships. upon economic
dynamic and travel cost/benefits
representation
Dynamic [RPUD All subsystems Random utility with land use Land use policies
(2 yr. steps) (microsim) equilibrium. Activity based Travel cost changes.
household changes with Infrastructure
microsimulation changes
Dynamic MASTER Employment Micro simulation of choices using | Unknown
(period (microsim) Population location | Monte Carlo simulation
unknown) Housing
Transport choices
Dynamic POLIS’: Employment Random utility Land use policies
(optimising) Population Locational surplus Infrastructure
Housing changes
Land Use
Riotes: e composite: refers to an approach based on discrete autonomous submodels.

e 'All subsystems’ refers to modelling transport networks and travel, employment,
population, housing, workplaces, and land uses.

The second category involves a much more unified approach to the land use transport

system, treating it as a series of markets. TRANUS and MEPLAN are very similar, and have

been subject to much review (e.g. Simmonds, 1994, Hunt and Simmonds, 1993). The

economic system is represented via an input-output model, a bid-rent Alonso type function

8 5_stage Land Use Transport Model (Martinez, 1991)
? Projective Optimisation Land Use Information System (Prastacos, 1986)
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and a random utility model of location choice. All three elements are solved simultaneous|y
for each period for which the model is run (Hunt and Simmonds. 1993). Finally.

METROSIM is very new, and builds upon the strong economic foundations of Anas’

previous location models (e.g. Anas, 1994).

The third category includes less economic theory, and attempts to model urban processes
more explicitly as activities changing over time. Both IRPUD and MASTER (Mackett. 1990)
use Monte Carlo simulation to locate residents. This process is random and determined by
probabilities. IRPUD uses cohort survival to model demographic change over time. and takes

economic change as external to the model (Wegener, 1994).

The final type are ‘optimising models’, of which the POLIS is a good example (Prastacos.
1986). These models are, as their name implies, fully normative and used for setting policy
objectives within a unified modelling framework, as opposed to being able to examine

transport impacts on land use.

Note that in addition to these ‘operational’ models are several packages that have been
developed and used as training tools to illustrate the links between land use and transport.
Two examples are the HLFM (Highways and Land use Forecasting Model), which is
essentially a four stage transport model with a Garin-Lowry model (Horowitz, 1994), and
PLUTO (Planning, Land Use and Transport Options). PLUTO represents land use and
transport in a hypothetical circular ‘city’, and allows land use to respond to transport given
an average transport cost function, development control policies, available space, fiscal
policy and economic buoyancy (Bonsall, 1993). Both models are quick and simple to use
(PLUTO especially so), and show the potential that simple models can have for illustrating

the importance of transport impacts on land use to planners.

2.4.2 Model applications

Table 2.1 contains references to 11 models. Although this reveals a keen interest in
examining the relationship between land use and transport, most models have been confined
to academic interest, as opposed to entering mainstream planning use (Wegener, 1994,
Southworth, 1995 p.59). Similarly, interview research undertaken in the USA, Germany and
UK for this thesis revealed that very few applications have been undertaken that have had a

direct policy commission (see Chapter 4).

In the USA, by far the most common application is that of DRAM/EMPAL. which has been

used by USA Metropolitan Planning Agencies to conform to recent transport ens ironmental

impact legislation (see Chapter 4). The forerunners to METROSIM have also been used for
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private sector applications in New York (Anas, 1995), and POLIS was developed specifically

for the Bay Area of governments in California.

Outside the USA, the MEPLAN model has been used in studies in Europe. and LILT has
been used for examination of the impacts of the Channel Tunnel. The LUCI model has been
applied to, among others, Edinburgh and Dublin, and IMREL was developed in connection
with the Stockholm regional authority. However, the fact that the models incorporate land
use and transport interactions does not mean that the planning study is explicitly interested in

the impacts of transport on land use, as will be seen in Chapter 4.

Several of these models (MEPLAN, LILT and IRPUD) were also used in the 'International
Study Group on Land Use and Transport Interaction' (ISGLUTI). This important study
compared seven models and their 'calibrated’ cities, and was reported in Webster. Bly and
Paulley (1988). The key findings of this study regarding transport impacts on land use are
discussed in the next chapter. The second phase of the study involved applying various
models to the same city (e.g. Mackett, 1991, Wegener, Mackett and Simmonds, 1991), and
one model to various cities (e.g. Echenique, Flowerdew, Hunt, Mayo, and Simmonds, 1990).
The summary of this lengthy study revealed the following points concerning the operational

use of these models:

o In general there was an "encouraging" amount of agreement when several models were
applied to a single dataset (city). However, agreement concerning impacts declined as
knowledge, especially of certain behavioural aspects, decreased. Agreement also
declined as the number of variables involved increased, e.g. as in the relocation of
population.

e [t was found that;
‘because the initial transport impacts of a policy may be modified drastically by the
subsequent land use effects, it is important to establish the correct links between the
transport and land use components of the model’ (Webster et al, 1988, p.215).

This led the team to consider whether the more factors other than just accessibility
should be considered in the models. However, the main alternative factor felt to be
significant was available land, which was also incorporated in several models.
Alternatively, other location influences (such as environmental quality) may be under

represented, a point raised earlier in this chapter.

e  There was some evidence to suggest that the feedbacks from transport affecting location
choice in the models were too influential. This means that while the models may
forecast changes in the expected direction, more work is required to gain confidence in
the magnitudes of the predictions. An example of this was the large population

decentralisation predicted by LILT, MEPLAN and IRPUD for Dortmund (Wegener ef al.
1991).
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2.4.3 Reasons for lack of use

What are the reasons for this lack of use in practical planning? Several reasons can be
identified from the literature; (1) data availability, (2) calibration issues. and (3) lack of

validation of the results and practical value to planning. These are discussed in turn.

These models have very precise and detailed data requirements. In the UK case, the detailed
disaggregation of demographic or employment data is often not available directly from
published, or on-line sources, and has to be estimated (Chapter 8 outlines this task in more
detail). These issues are compounded if the zoning is highly disaggregate. Furthermore. data
on land use and rents are often not consistently collected, and must be pieced together from
available sources. This increases considerably the effort and cost of assembling the data for

the models.

Calibration of these models is also complex, but does vary from model to model, as outlined
in a review of models by the Hague Consulting Group (1991). For example MEPLAN uses
the ‘standard’ techniques of least squares estimation (for linear functions) and maximum
likelihood routines (for non-linear functions). However, the fact that ‘everything affects
everything else’ means that the calibration must be effectively simultaneous, and
furthermore, that ‘externally calibrated’ relationships cannot be introduced consistently. as
all the variables in the model are interrelated for one time period (Simmonds, 1994).
Calibration is thus complex as it requires fitting a predetermined specification against as

much observed data as possible.

One further point is that calibration of dynamic models often relies upon cross sectional data
(either because, as in the case of MEPLAN, the model requires it, or because data on
processes over time is rare). Therefore changes in preferences over time are ignored, even in
‘dynamic’ models (‘dynamic’ thus refers to the interactions of the submodels over time).
Southworth (1995), argues that more work is required on calibration of temporal

relationships.

The validation of land use transport models is also a subject of much debate. Firstly, as
Wegener (1994) observes, there have been very few published validation exercises. One
example is Hunt (1994), attempting to validate the MEPLAN model of Naples. This
concluded that a good fit could be achieved, but at the cost of considerable effort (a team of
four over 18 months). Southworth (1995) reported reasonably good R? fits from regression
validation for ITLUP and POLIS, especially for absolute values, but much worse for rates of
change. He concluded that model validation is a key issue for further study. which needs to
be treated in conjunction with calibration. Ideally, as Wegener (1994) comments, the model

should be assessed on its performance over a period at least as long as its forecasting period.
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A central focus of this thesis concerns the applicability of land use transport models to
planning. From the available literature, it would appear that such models are not widely used.
partly for the technical reasons outlined above. Ortiizar and Willumsen (1994) comment that
land use response modelling is far from accurate, and that its internalisation in models is
unlikely to make it more robust. However they stop short of condemning the use of such

models in planning, instead focusing upon the need for reliable data.

There are also more general reasons for scepticism towards such models. recently
summarised in Lee (1994). He criticised models for their inherent complexin (that not even
the modellers could explain the results), their claim to be general purpose (which lead to
unnecessary complexity), and their centralising influence on decision making for (American)
planning decisions. Dynamic models do not in general include processes not used in partial

models, but the linkages mean that dynamic models are considerably more complex.

Southworth (1995) concludes that land use planners in general do not have the skills and/or
resources (for example to calibrate their own logit models), and puts this down to a lack of
technical training and also the difficulty in using the models. Focusing upon the latter, he
proposes adding interactive graphic based front ends to assist in the development of
‘decision support tools’. GIS (Geographic Information Systems) would be a central
component of this, and add to a framework to consider energy, emissions and fiscal issues as

well as land use and transport.

2.5 Discussion of the use of models: a scale of understanding

From the above discussion it can be seen that land use transport modelling is inherently
complex, as the phenomena that it is representing are also complex. Simple, static models
exist, giving an indication of the changes, but by and large these are giving way to more
complex dynamic models. It is in these models that the bulk of the current research effort
lies. Moreover, front end ‘easy-to-use’ graphical interfaces and GIS facilities will also
increase the complexity of the modelling system, even if they are not increasing the

complexity of the land use transport model itself.

Southworth (1995) touched upon two issues that are important to this thesis. The first was
the comment that planners do not have the relevant technical skills to implement complex
land use transport models. While this comment was aimed at US planners, it can be
hypothesised that the situation is the same in the UK (and Chapter 4 provides evidence of

this). This is illustrated by the use of consultants emploved to undertake modelling

implementation, especially for transport or economic projects. Often the model is handed
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over to the client at the end of the project, and training provided by the consultant on use of

the model, but local authorities no longer have the resources to undertake large modelling

exercises ‘in house’.

The second issue is the extent to which the land use transport model is suitable for the type
of 'black-box' ready analysis that Southworth advocates as part of making the models easier
to use. In other words Southworth argues that placing a friendly user-interface between the
user and the workings of the model would encourage their use with planning. It is hard to see
how this would assist the complex process of calibration or validation. and may in fact run
the risk of encouraging the user to use the model in a less ‘scientific’ manner. Furthermore.
making the model easier to use does not make it easier to interpret the results, if a thorough

understanding of the processes involved is not maintained.

A lack of understanding of the processes and results of complex models was a central
criticism by Lee (1994), and an issue that is central to this thesis. It is useful to categorise
the range of possible understanding, as a guide to the skills required both to implement the
model and interpret the results. However, as no similar work on this topic could be found.

an attempt at such a categorisation, based around six ‘levels’ is given in table 2.2.

Table 2.2: A nominal scale for categorising the understanding and use of models
in planning.
Understanding of Model implementation/
'BOX' SCALE theory Interpretation
Capabilities
1 BLACK None Undertake model tests

Undertake model tests, simple

2 DARK GREY Basic understanding of

linkages and key interpretation of results
variables

3 LIGHT GREY Basic conceptual Undertake model tests, basic
understanding interpretation of results

e WHITE

Understanding of basic
mathematics of theories

Able to construct dataset, run
tests, interpret of results

5 TRANSLUCENT

Understand
interrelations of
model, and mathematics

Able to construct, calibrate,
run tests and interpret
results, some fine tuning

6 CLEAR

Full understanding and
able to develop models

Able to design, construct,
calibrate, run tests run and
interpret results, fine tuning

The categorisation in table 2.2 begins with treating the model as a 'black box', in other words
having no understanding of the underlying processes: Hence very little interpretation of the
results are possible. Only if the model results are treated as ‘the answer” can black box use of

the model be maintained, as there is the inherent danger that conclusions will be drawn
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assuming relationships or assumptions not in, or treated differently by, the model. Land use

transport models cannot be seen to give this type of definitive forecast.

At the other end of the scale, a ‘clear’ box represents a full understanding of all the
interactions in the model, and hence the best possible ability to be able to interpret the
results. Such a person is likely to be the developer of the model, and/or its calibrator.

However, other skills are also important in explaining results, as will be explored in C hapter
8.

In between these two extremes four more points on the scale are given. A modeller’s place
on the scale would be determined by a host of factors based around their knowledge of the
model, exposure to the model workings (aside from simply running the model). and their
experience of attempting to interpret results. Clearly, both consultant modellers and planners
should attempt to be as high on this scale as possible. For consultants it is necessary in order
to implement the model, and explain its outputs. For planners it is important if they are to
assess whether policy decisions can be recommended on the basis of the forecasts that the

method produces.

This ‘scale of understanding’ is more exploratory than definitive, but does help to show that
part of the problem with using complex models is not just the theoretical design. calibration
and data collection, but also the ability to interpret the results correctly. This is the case on
both sides of the planner/consultant relationship. There is a danger that, by making the
model easier to use (but not easier to interpret), interpretation will pass to people with too
little understanding as shown on the ‘box scale’, thus increasing the chances of spurious

policy conclusions.

2.6 Conclusions

This chapter has reviewed the ways in which transport can affect the distribution of activities
(i.e. households, firms and other users of land), and urban evolution. It was postulated that
the nature of the transport policy will influence the degree and order of land use impact, and
also that there are various indicators of land use response. The influence of transport on land
use is bound up in urban land use transport interaction in general, which makes its analysis

complex.

Three frameworks were discussed that model location choice taking transport as a prime
determinant of urban form. The first, urban economic theory, provided an economic

behavioural mechanism, but there are difficulties in translating this into a practical modcl
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capable of forecasting. The second, spatial interaction modelling, was strong in terms of
providing a modelling base, but weak in terms of explaining the behaviour it was
representing. These two have been combined using random utility theory. which provides a
behavioural space for spatial models, and has been widely applied in current land use

transport models.

These models tend to represent transport policy solely in terms of accessibility indices. of
which variants on the ‘weighted opportunities’ index are the most popular. Underlying this is
the notion that changes in transport can be represented by generalised cost alone. While this
is considered adequate for transport only forecasting, the question was raised as to whether it

is sufficient for land use response modelling.

These simple theories have been incorporated into a number of land use transport models.
both simple and complex. Most recent research effort has been concerned with more
complex models, representing land use and transport dynamically over time. However. the
use of these models in practical planning applications was limited, as their complexity makes
them unwieldy to use, and difficult to calibrate, validate and implement. As a result they

have tended to remain in the remit of specialist consultancies and academic departments.

Several authors have commented that these models would be more likely to be used in
planning if they were easier to use (via graphical interfaces), and more versatile if coupled
with GIS systems. However, such added complexity was cautioned against, as it does not
address the main problem of being able to interpret the model results. To begin to address
this issue, a six point ‘scale of understanding’ was proposed, which postulates that an
understanding of how the model works is fundamental to being able to interpret the results.
From the evidence reviewed in this chapter, it is concluded that such skills appear to be
concentrated in private consultancies and research institutions, rather than within the

planning authorities themselves.

This chapter has outlined the basic theories that underpin the models to be used later in this
thesis. It has initiated the argument that transport impacts on land use are not studied within
planning, and that available dynamic land use transport models are not widely used. Simpler
models of land use response also exist, but are less theoretically appealing. These issues will
be returned to in later chapters. Before this, the next chapter examines the empirical
evidence of how transport affects land use, and compares this to the forecasts from the

MEPLAN, IRPUD and LILT land use transport models introduced in this chapter.
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CHAPTER 3
EMPIRICAL AND OTHER EVIDENCE
FOR TRANSPORT IMPACTS ON LAND USE

3.1 Introduction

The aims of this chapter are to review the evidence concerning the nature and scale of
impacts that transport can have upon urban land use and activity patterns, in order to
determine whether the impacts are important enough to warrant attention from strategic

planners.

The chapter begins by introducing some of the complexities associated with studying
transport impacts on land use. It then examines the empirical evidence, firstly in general
terms, and then focusing on studies of urban public transport investment and road pricing.
This empirical evidence is then compared to the outputs from the operational forecasting

models introduced in Chapter 2.

3.2 Overview and difficulties in empirical assessment

This section highlights some of the problems in assessing land use impacts from transport.

There are several key considerations, discussed in the following paragraphs.

The timescale over which impacts are assessed has a bearing on what impacts may be found.
Transport moulds urban development over the long term, but in the short term influences
such as economic cycles can determine how prices change and when development occurs.

This is problematic for the timing and duration of impact studies.

The spatial extent of impacts is important. Although a policy such as road pricing may have
an immediate impact within the cordon, it may also affect land uses outside the cordon (e.¢.
if activities relocate outside), or even land uses in neighbouring or competing towns.

Empirical studies that focus on the city centre may miss these ‘secondary’ impacts.

Many other related variables that can influence urban development are changing at the
same time, making it difficult to isolate the effect of transportation alone. This includes

economic cycles (both nationally, regionally, and within the city), investments made for
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political reasons, social change and technological innovations. Economic influences are

extremely important, as without an underlying rate of growth, new development is unlikely

with or without changes in accessibility.

A careful choice of impact indicators must be made. Such indicators could relate either to
land (and floorspace) or activities. The former includes new development or land prices. The
latter include the types of activity, or can incorporate land data with measures such as
employment or residential density or turnover per square metre. Often however. attempts are
made to obtain more indirect indicators such as costs of jobs created, or economic

performance indicators.

The interactions between land use and transport mean that second order and linked
responses occur. For example, increases in accessibility may induce traffic and hence
worsen accessibility in the short term. Land use development can compound such effects

over the longer term, but tracing impacts back can be difficult.

It is apparent from this list that to study land use effects requires some prior knowledge of
what such impacts are likely to be, and also significant resources to conduct a full study. The

main methodologies that can be applied are as follows:

1. ‘before and after studies’, which examine the distribution of activities prior to a transport
policy, and then for a period afterwards. The Metrolink monitoring study (Law, 1995),
Linneker and Spence’s (1991) study of the M25 or Giannopoulos and Pitsiava-
Latinopoulou’s (1985) study of road impacts in Greece are examples of this type of
research. The main challenge is in estimating what would have occurred without the
transport policy, i.e. what the counterfactual situation would have been;

2. ‘comparative’ approaches, that aim to compare an area where a transport policy has been
implemented, to a similar area where it has not;

3. ‘similarity’ studies, that aim to find common impacts from similar transport policies in
different urban areas. This has been the aim of many reviews of transport impacts, such as
Grieco (1994) and Dickins (1987, 1988), and also the Payne-Maxie (1980) study of US
beltway (ringroad) impacts;

4. less rigorous forms of analysis, such as empirical and descriptive observation studies. For
example Hall (1966 and 1989) in his discussion of London, or Giannopoulos and Curdes’
(1992) description of transport’s influence in shaping eight European cities. These
studies tend to bear out the observation from Hoyt (1939), that urban form is a product ot

the dominant transportation modes during a city’s highest period of growth (Cervero and
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Seskin, 1995). Note that this type of analysis tends consider change over periods of time

that are too long to be of key interest in structure planning, and hence are not considered

further in this discussion.

The first three types generally use statistical techniques to search for relationships between

accessibility change and activity change.

However, the central problem with all these

methods is in being confident in attributing a land use change to a transport cause. In other

words land use change can be ‘associated” with a transport scheme, but not easily

‘attributable’ fo it (Bonsall 1991). Table 3.1 presents examples of the studies discussed in

this research, and the methodologies applied, while table 3.2 presents the reviews of these

impact studies.

Table 3.1: A summary of impact studies (see Button, 1993 p.226 for additional examples)

Author Methodology System/City Comments

Botham (1980) Statistical Roads and economic Road programme had small
before/after growth (employment) centralising influence on employment.

Davoudi et al Statistical Tyne and Wear metro Property markets little influenced by

(1993) before / after metro, despite changing accessibility.
Helped strengthened city centre
Dodgson (1974) Statistical M62 Positive relationship between lower
(before/after M62) transport costs and employment growth
Dyett et al (1979) Various San Francisco, BART Decentralisation

(Bay Area Rapid Transit)

Gentleman et al
(1980)

Before and after

Glasgow metro

Reversal of downward trend in house
prices in areas near stations. Some new
development.

Giannopoulos and
Curdes (1992)

Historical overview

Athens, Bari, Aachen,
Liverpool, Tromso,
Kecskemet, Thessaloniki

Towns have high resistance to change,
but transport innovations have left
significant marks on urban form.

Green and James
(1993)

Statistical

Washington metro

Price premium on development near
metro stations

Hall (1966,89)

Historical overview

London /rail/car

N/A

Haus-Klau (1993)

Before and after case
study

Traffic calming and
pedestrianisation in UK
and German cities

Retail concern over implementation,
but generally environmental
improvements had positive effect.

Keibich (1978) Before and after Munich, U-bahn Service centralisation, residential
decentralisation.

Landis, Statistical: San Francisco, BART Small house price premium near BART

Guhathakurta and Hedonic price model (after 20 years) stations. Smaller impact than that

Zhang (1994)

associated with road improvements

Linneker and
Spence (1991,96)

Statistical
before/after

M25, market potential

M25 has affected accessibility in UK
and London. More detailed affects
depend upon accessibility measure
used (e.g. distance/time)

Moon (1990)

Comparative

San Francisco BART,
Washington Metro

Evidence of suburban office and retail
decentralisation to stations.

Morisugi, Ohno,
Miyagi (1993)

Modelling to measure
benefit incidence

Gifu City, Japan, Inner
city ring road

Residential suburbanisation, and
commercial centralisation. Commercial
sector much more sensitive that
residential

Mullins et al 1989

Before and after

Houston, HOV (High
Occupancy Vehicle) lane

No significant impacts
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Author Methodology System/City Comments

The MVA Con and | Statistical Rail electrification Rail improvements caused house prices
ECOTEC (1990) 1 in affected areas to rise faster

Nelson and Statistical Atlanta, MARTA' rail Increased suburban house prices along
McClesky (1990) before/after MARTA lines

Damm et al (1980)

Statistical house prices

Washington State, road
infrastructure

High access areas have price premium

Giannopoulos and

Empirical before and

New roads around

Major developments in commercial

Pitsiava- after study Athens, Larisa, sectors. Little housing effect. Changes
Latinopoulou Thessaloniki at junctions most marked, changes
(1985) within 10 years

Pivo (1990) Statistical Toronto, subway Station proximity important in

encouraging commercial development.

Potter (1979)

Before and after /
empirical

Atlanta, MARTA rail

Increased high rise development along
MARTA line (but route also main
road: Peachtree street)

Simon (1987)

Before and after /Survey
of local firms

Humber bridge

Mostly impacts on local economy, little
impact on employment, but
surrounding area in decline.

Payne-Maxie,
(1980)

Similarity /
statistical analysis

27 US Beltways in a
sample of 54 cities

Positive, but mixed results, due to
effects of city size, land availability and
economic vitality

Voith (1993)

Statistical/ empirical

Philadelphia, SEPTA?
rail

Suburban housing price premium near
SEPTA rail stations.

Table 3.2: A summary of reviews of impact studies

Author

Impact / systems studied

Comments

Cervero and Seskin | Rail impacts New rail impacts limited, and mostly redistributive, and
(1995) incapable by themselves of bringing about lasting changes
Cervero and Landis | US rail and road impacts (in | Some capitalisation benefits from transit schemes, but broad
(1995) California) generalisations not possible

Dickins (1987) LRT impacts in the USA LRT can bring about urban change, but dependant upon 'image'

and a supporting policy package

Dickins (1988)

LRT impacts in Europe

Less study of impacts, but findings generally support Dickins

(1988)

Grieco (1994) Impacts on the inner city No clear link between transport and economic development,
but may be redistributive impacts. Lack of assessment
frameworks

Knight and Trygg LRT impacts in North Little evidence of increases in overall development of urban

(1977) America area, local government policies important for local impacts

Parkinson (1981)

Road impacts in UK

That land use impacts are difficult to assess as part of
justification of a road scheme

Walmsley and LRT systems in Europe and Impacts are possible if tied into comprehensive development
Perrett (1992) USA plans
33 Overview of common conclusions from empirical studies

There is a general perception that transport is important in influencing location decisions,

and this perception has long shaped both regional and urban development policy (e.g.

Commission of European Community, 1993). However, this perception, especially on the

' MARTA: Metropolitan Atlanta Rapid Transit Authority’s light rail system.

* SEPTA: South East Pennsylvania Transit Authority’s rail network.
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urban scale, is not generally supported by the empirical evidence. The main argument

against transport having a large impact can be summarised as follows:

transport costs are only a small part of a firm's costs relative to production costs. at
around 2-5% (Diamond and Spence, 1989), such that the importance of incremental
transport improvements is largely insignificant (Parkinson, 1981):

furthermore, in most urban areas, accessibility levels are generally so high (due to motor
vehicle based accessibility), that transport policy has an insignificant effect on
accessibility (this is a reason given for the failure to find strong statistical relationships
between accessibility and employment, as in Botham's (1980) study of the national road
network, and Dodgson (1974) for the M62);

this is coupled with the fact that urban areas generally suffer from a shortage of available
or suitable sites, which reduces the chances of impacts (Buchanan, 1980, Walmsley and
Perrett, 1992);

transport polices are usually proposed to cater for existing demand (often in form of
congestion), implying well established patterns of demand and hence the short run effects
would expected to be small (Buchanan, 1980);

the commercial sectors are generally more sensitive to transport than the residential
sectors (Cervero and Seskin, 1995), as predicted by urban economic theory (Section 2.3.2.
page 9), but even in these sectors, the impacts from transport projects are more likely to
be redistributing activities that would locate within the study area anyway (Grieco,
1994). Whether this is important is dependent upon the spatial scale of policy objectives;
transport's effect on economic activity can be negative, as improved accessibility allows a
local economy to be penetrated, and local residents to travel elsewhere, which may
weaken the 'target' area (Grieco, 1994);

prevailing urban trends are important. For example Lineker and Spence (1996), found the
M25 has encouraged economic development locally, but that this was part of a wider
counter urbanisation trend in London;

many other factors influence location choice, making transport a 'necessary but not

sufficient’ factor in encouraging development, (Guiliano, 1989).

These types of findings may be part of the reason why the influence of transport on land use

has generally tended to be neglected in urban planning. As can be seen from tables 3.1 and

3.2, only a small number of the studies concluded that significant impacts had occurred. and

then a number of supporting policies had to be in place. This means that, in developed

countries, to invoke any impacts a comprehensive planning approach is required. The factors

focus upon; (1) collaborative land use and/or fiscal polices to encourage development near
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the scheme, and discourage it elsewhere, (2) environmental improvements so that the “image’

of the area is attractive, and (3) availability of suitable sites.

However, there are factors that affect the probability of transport related development
occurring that are largely beyond the planner’s control. The main factor here is underlying
economic growth. Studies that have attempted to examine the urban regeneration impacts of
transport in economically declining areas (e.g. Grieco, 1994) have generally failed to find
much evidence that transport can effect a trend reversal. If there is to be any chance of

regeneration, then transport policy must be combined with more direct re-skilling and job

creation policies (Parkinson, 1981).

Wegener (1995), comments that this lack of empirical evidence is extremely inconvenient at
a time when planners are looking to merge land use and transport planning to reduce the
environmental externalities of car use. He argues that the reason empirical studies fail to
find a strong relationship between development and transport is due to the ‘abundant’ nature
of accessibility, as outlined in the bullet points above. He compares the situation in Tokyo,
where practically all commuting is undertaken by rail, and residential land rents are entirely
determined by rail travel time into central Tokyo. Thus accessibility becomes important

whenever it is a scarce resource.

Summarising main findings in this way does tend to present incremental transport policies as
generally having a small influence on urban development when accessibility is high. Hall and
Banister (1995), conclude that these impacts are generally insufficient to have significant
impacts on employment growth or the local economy. However, the long run historical
evidence does show that transport can be a central moulder of urban form, especially during
times of transport innovation. Certainly there is still a perception that transport can be an
important contributory factor in shaping urban form. Harrison (1991), goes so far as to

suggest that capitalisation of rental increases from accessibility increases could form the

basis of an efficient taxation system.

Perhaps the key point to draw from the current empirical evidence is that given ubiquitous
nature of accessibility, transport impacts are slight. However, if accessibility begins to
become limited (through congestion, cost or pricing) then transport will increase its

importance as a determinant of urban form.
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3.4 Overview of the impacts from light rapid transit (LRT)

There has been a great deal of research into the impacts that rail based transit systems have
upon urban development, as seen in table 3.1. For example, Cervero and Seskin (1995) cite
over 30 studies of individual transit schemes in the US. This plethora of research is partly to
determine whether such impacts do exist, as LRT schemes are still partly justified on their
economic potential, (Law and Dundon-Smith, 1994), and partly to find other benefits to

assist in justifying transit schemes wanted for other traffic and environmental objectives.

3.4.1 Economic and employment impacts from LRT

The research has tended to focus upon market indicators such as property values or rents,
employment densities, and new development. However there have also been attitudinal
surveys assessing the importance of LRT in more qualitative terms, such as Hall and Hass-

Klau (1986).

Much of the research has failed to find significant impacts. The most thorough UK review
remains that of Grieco (1994). In fact, this study was undertaken in 1987, but Grieco
comments that since that time 'no new major arguments have been advanced on either side of
the fence' (p. vii). She also warns against taking US conclusions and applying them a priori
to the UK (Grieco 1994, p.8), primarily for reasons of urban scale and population densities.
Grieco’s public transport conclusions are predominantly negative. She cites Robinson and
Stokes (1986) on the Tyne and Wear metro, and Hall and Hass-Klau (1985), both of whom
concluded that there is no clear link between infrastructure investment and urban economic
growth. Indeed, Hall and Hass-Klau comparing eight European LRT schemes found that the
British appeared more enthusiastic about the development potential of LRT than continental

Europeans. They conclude that their questionnaire survey of planners’ attitudes to LRT;

‘confirms a disturbing general impression that significant decision makers in Britain,
who should be drawing on good quality research, are simply basing their investment
and location decisions on a hunch, in defiance of the evidence - fragmentary and poor
as that may be' (1985, p. 169).
The Tyne and Wear study (Davoudi, Gillard, Healy, Pullen and Robinson, 1993) found no
significant evidence of employment or commercial price changes, especially compared to
the importance of financial incentives, which encouraged new commercial development in
the Enterprise Zone, which was not part of the Metro network. However, this study was
undertaken during relatively depressed economic conditions. Added to this is the fact that

the metro ran predominantly along pre-existing rail lines, to which land use adjustment may

have previously occurred, and which may not coincide with areas where new development
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was likely to occur. This reason has also been cited for the negligible impacts from the

Manchester Metrolink (Law, 1995)°.

Studies from the US trace the lack of substantial impacts back to the small incremental
impacts on accessibility. Dyett, Dornbuusch, Fajans, Gussman and Merchant. (1979) found
that the San Francisco BART system offered no travel time advantages over car (in fact it
was on average 35% slower). Similar findings exist for other US schemes (Cervero and
Seskin, 1995), and this result appears to be due to the rail lines following major road radials.
However, it is the case that public transport accessibilities are improved by LRT schemes,

for example in Newcastle (Davoudi et al, 1993), and with BART.

Historically, continental European cities reflect a morphology shaped by the continued
presence of transit systems over this century. Even so, Walmsley and Perrett (1992). studying
transit schemes in France found little evidence of commercial transit-related development. In
both Lyons and Marseilles, where high quality 'Supertram' type systems had been
implemented, little development could be directly attributed. However, there were related
developments such as city centre pedestrianisation (in Lyons) which may not have occurred

without the 'carrot' of the rail system.

Economic impacts that have been isolated tend to be relatively minor. BART, the Glasgow
Metro (Gentleman, Walmsley and Wicks, 1980), the Munich U-Bahn (Kreibich, 1978), the
Atlanta MARTA (Potter, 1979) and the Toronto metro all caused small price enhancements
around stations and in urban cores. In terms of encouraging commercial development,
perhaps the best example is the Washington DC metro, where Walmsley and Perrett (1992)
quote results that metro station catchments (2% of the greater Washington region), captured
43% of the region’s commercial development, between 1980-86. This includes both the
central business district (CBD), and large suburban developments such as Silver Springs.

However, Walmsley and Perrett point out that these impacts are not unexpected:

'these effects should be viewed alongside the fact that the metro cost 55,500m and is one
of the finest systems in the world in one of the finest capitals. It is unlikely that many
other systems could be more attractive to developers’ (1992, p.58).

A significant amount of interest has focused upon Toronto, where subway development was

accompanied by complementary pro-development policies near stations (the ‘Density

Bonus®), and controls elsewhere both on land use development and car parking (Knight and

3Although Metrolink themselves reportedly attribute 3000 new jobs to the Metro, and £60 million of
private investment (Planning Week, 1997 p.15)
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Trygg, 1977). Coupled with a healthy economy, in Toronto the subway did revitalise derelict
areas and recycled existing commercial cores. Another important feature here is the
existence of a comprehensive regional development plan (from 1976). combining both the
city centre and the commuting suburbs. This, and later plans, aimed to retain the dominance
of downtown, but as part of a multi-centred area, interconnected by public transport routes.
Statistical research by Pivo (1993) concluded that proximity to a transit station was one of

the most important elements in developing a physical planning policy for the area.

Walmsley and Perrett (1992) also conclude that any public transport scheme must be part of
a series of measures to regenerate the urban area, preferably with a strong policy of
combined land use and transport planning. In Marseilles, Grenoble and Sacramento,
incentives were offered to develop near stations, and disincentives imposed on developing
elsewhere. Other associated planning policies include environmental improvements around
stations, relaxations in the zoning regulations, and tax or business rate incentives. The impact
of local policies in attracting growth is most evident in the UK Development Corporations
from the 1980s. This type of 'leverage planning' (Brindley, Rydin and Stoker, 1989), focused
at an early stage on the need to improve communications to Docklands, and it was the
combination of the Docklands Light Railway with strong planning powers and a great deal of

money (via tax incentives) that encouraged growth in Docklands.

Little evidence exists of transit assisting in regenerating declining urban areas. In Atlanta,
development was encouraged around the stations, with differing incentives for deprived
areas. Even so, MARTA was more successful at generating growth on the N-S axis than
regenerating the poorer E-W axis (Potter, 1979). Walmsley and Perrett conclude that transit
can intensify existing trends, i.e.;

'transit may stabilise an area, but will not reverse the decline’ (1992, p.127)

They cite an example in Lille, where a declining industrial area (Hellemmes) showed no sign

of development five years after the transit system was implemented.

Furthermore, the growth due to metro stations must be placed in the context of the growth in
development around road developments. For example the development associated with
BART since 1972 is about 9 million sq. ft (within 800m of a station). This compares to 35
million sq. ft. built in areas unassociated with BART, but with good road accessibility
(Cervero and Landis, 1995). In Tyne and Wear, many developments attracted to the

Enterprise Zone were specifically tailored to car access anyway (in particular
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retail/warehouse parks), and would therefore not have considered the metro in their location

choice.

Note that these policies are focused upon economic growth in particular areas within the
conurbation, rather than to attracting new growth to the wider urban area from competing
conurbations. Most important for the latter is the image of the area, to which new investment
in public transport can contribute. Dickins (1987), gives a more positive assessment of LRT
development impacts and claims that LRT is important in enhancing the image of an urban
area. The investment acts as an advertisement, a symbol of a 'high tech and progressive'
approach and a commitment to invest in an urban area from the local authority. However.

Dickins admits that quantifying the benefits of an image is extremely difficult.

Finally, an issue dealt with in Cervero and Seskin's (1995) review of transit impacts on land
use is whether transit schemes can lead to absolute economic growth, or whether they
redistribute existing growth. Their conclusion was that most studies believe that transit
related growth is redistributive, (if construction benefits are ignored). However, Cervero
argues that if rent capitalisation does occur then this conflicts with this finding, unless there
is a compensating decline in property rents away from transit routes. For social and
economic strategic planning, recognising and understanding this pattern of gaining and

losing areas is clearly important.

3.4.2 Residential and population impacts

The impact of schemes on property values is relatively localised. Dickins (1988) concludes
that a station's sphere of influence is around 150-550 metres. Cervero and Seskin (1995)
quoted results stating that BART positively influenced suburban residential prices (i.e. made
them rise by up to 4%) up to around 300m from the stations. A hedonic pricing study
confirmed these results hold 20 years after the opening of BART (Landis, Guhathakurta and
Zhang, 1994). A study of the Atlanta MARTA heavy rail system obtained similar results
(Nelson and McClesky, 1990) as did a recent study by Voith (1993) for the SEPTA rail

service in Philadelphia.

The Washington metro has also showed similar results, with residences near stations
appreciating faster than those further away, (Green and James, 1993). However there is the
complicating factor that many of these metro station areas also have very good road access
into central Washington. ~ Finally, positive evidence also emerged from the study of the
Glasgow underground, where Gentleman et al (1980), using the SASINES housing

transaction database, found that:
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There is clear evidence, based on sales data, of a reversal of a downward trend in house
prices, relative to the rest of Glasgow, in the areas associated with the new services.

(Section 6.4, p. 10)

However, there is also less conclusive evidence. Cervero comments that hedonic models for
San Diego and Sacramento found no relationship between property values and proximity to

the rail lines.

3.4.3 Summary

1. Light and heavy rail systems are likely to be a positive selling factor for property located
near to a station. Despite this, in terms of attracting development. transit systems are
unlikely to persuade a developer to a location compared to fiscal incentives, or

compared to high accessibility road locations.

2. A transit system with an associated fiscal package can be a good incentive to
development, but only in Glasgow is there evidence that it reversed a wider trend in
spatial relocation. Knight (1980) and Cervero (1984) list various factors that encourage

development, and these are summarised in figure 3.1.

3. Transit’s main influence is in intensifying existing trends, for example raising demand
and prices for central office or retail locations, by allowing high capacity access (Priest,
1980). City centres are the main beneficiaries of transit schemes, clearly related to the
CBD being the hub of most schemes (Cervero and Seskin, 1995). Evidence of residential
decentralisation is more difficult to determine, due to the influence of private car
ownership, and available housing supply. However, there is some evidence for

decentralisation in Munich, Washington, Lille and Atlanta.

4. Scale of impact on new development is very much confined to a corridor level. However.
if the network is extensive, or carefully planned, then the wider implications on urban

development beyond the neighbourhood level become important.

5. Comprehensive regional planning, as outlined for Toronto, which combines land use and
transport elements, clearly assists in achieving development objectives. This implies that
understanding transport and land use interaction is fundamental to meeting wider
objectives of a transit policy (i.e. objectives beyond just congestion relief). Dickins
(1988) states that the chances of success are maximised if there is a single authority

responsible for land use, economic and transit planning. Furthermore, policies such as
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zoning can be much more powerful shapers of urban development, but may require

transit to gain political and public acceptance.

Figure 3.1:

The main factors influencing site development and location decisions
(adapted from Knight, 1980)
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Impacts from demand management (road pricing) schemes.

In contrast to transit schemes, there has been very little work undertaken on the development

impacts of road pricing schemes, primarily because insufficient time has elapsed since

implementation of those few schemes currently in place. In fact, 'road pricing' schemes have

only successfully been implemented in three cities in Norway, and in Singapore. This has

meant that there has been little empirical investigation of operational schemes. Flowerdew

and Stevens (1994) have examined that evidence which does exist for Singapore, and found

circumstantial evidence that the Area Licensing Scheme implemented there has had a

positive effect on business activity.

An alternative method would be to examine the impacts of policies where similar impacts

could be expected, such as parking restrictions or city centre pedestrianisation. However,
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little evidence of research into the land use impacts of parking policies could be found.
perhaps because such policies are quite new, and have been implemented in conjunction with
other measures. City centre pedestrianisation has been studied in terms of its impacts on
retail activity. but very much on the local scale (e.g. Hass-Klau, 1993). The general
conclusion from evidence from the UK and Germany was that local shopkeepers thought that
the schemes would be detrimental, but that after implementation retail turnovers generally
increased, as did central area retail rents. However, there is a problem here in determining

how much of that increase is due to pedestrianisation, and how much to prevailing economic

conditions (Hass-Klau, 1993).

Despite the lack of empirical data, there has been a significant amount of work on the
potential impacts of road pricing on urban development. Given the aims of the scheme to
price car users off congested road space, a complex chain of gainers and losers can emerge.
For example, users who can pass on their rise in costs (e.g. business users, freight delivery)
may benefit. Users who cannot pass on the rise in charges receive little benefit apart from
travel time savings. Moreover, the effect on accessibility is uncertain, depending upon the
balance between the congestion savings and the increase in travel money cost. Road pricing
will also have environmental benefits, and this is a clear example of a policy whose impacts

may extend beyond the effect on generalised cost.

The type of charging system is also important. Cordon charging systems, such as those
hypothesised in Edinburgh (see Chapter 6), are likely to have boundary effects, where
locations just outside the cordon are more attractive than those inside. This applies to all land
uses, and especially parking. However, boundary affects will also be contingent upon the
charging regime of the scheme, the pattern of local land uses, and travel patterns that the

scheme is superimposed upon.

Flowerdew and Stevens (1994) undertook group interviewing and a questionnaire based
approach to examine the range of land use impacts from road pricing. Three cities were
examined; Birmingham, Leicester and Winchester. The interview results showed it was
felt that the type of scheme would influence the impacts. However, if congestion reduction
was achieved, the Winchester respondents believed that city centre office sector property
prices may rise, whereas the retail sector would lose business to other towns, unless similar
schemes were implemented in competing regional centres. There was concern in all the
cities to avoid a single centre being penalised if it was alone in operating a charging system.

There was no analysis of the impacts of road pricing on the quality of the urban environment.
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The questionnaire was then subsequently distributed to experts or professionals. including
businesses and estate agents, in these three cities. It asked about the impacts on propert
prices given cordon pricing. Overall the samples believed that within the cordoned area
property prices would decline, the most sensitive being retail. then office, with residential
uses being the least sensitive. Outside the cordon prices would increase. again with
commercial sectors more sensitive. The higher the charge, the larger the predicted change in
prices. It was clear that the expected impacts would depend upon scheme implementation:
for example, if residents in a cordoned area were exempt from a charge. then residential

property prices may not be so adversely affected.

If the evidence from the attitude surveys and pedestrianisation analogies are accepted, then
there is likely to be some local resistance to implementation, but significant environmental
improvements to the cordoned area. Despite this, higher access costs may discouragc
investment. On balance, whether road pricing will encourage activity or discourage it is
largely unknown, although in Singapore there is some evidence that the ultimate effects were
beneficial. The constraints implemented in the city centres of London (the anti-terrorist “ring
of steel’), Athens (to combat pollution), and in several cities in Norway (to pay for new road
infrastructure) may begin to reveal a broader pattern of impacts. However, with all these
examples, the certainty of continued implementation of the scheme is an important factor
affecting land use response. For example, if the scheme is implemented on a trial basis, it is
likely to have different (most likely lesser) impacts compared to a clear commitment to

operate it for a decade.

3.6 Forecasts of LRT / management impacts from land use transport models

This section presents evidence from; firstly the ISGLUTI study, which was referred to in
Chapter 2, secondly the results from the London Congestion Charging Research (using a
MEPLAN model called LASER: London And South East Regional model) examining road
pricing impacts, and thirdly work undertaken using LILT to examine rail service quality
improvements in London. Section 3.7 then compares these results to the conclusions from

the empirical evidence outlined above.

3.6.1 Forecasts from the ISGLUTI study
The results from the ‘Phase 1° ISGLUTI study were published in Webster et a/ (1988), which

described each model applied to its ‘own’ city dataset. However, of more relevance here arc
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the comparisons between models and datasets, termed the ‘Phase 2’ tests. The models used

are shown in table 3.3; their key characteristics were summarised in table 2.1 (page 17).

Table 3.3: Phase Il applications and key models

Reference (from Model(s) Used | Application City Data
Transport Reviews)

Mackett, Vol.11, EILT, Tokyo Base year: 1975
No.1, 1991a CALUTAS Population: 27m

Employment: 12m
Urban area: 14,565 km?2

Echenique et al, MEPLAN Bilbao Base year: 1975
Vol.10, No.4 1990 (also Dortmund Population: 970,000
and Leeds) Employment: 322,000
Urban area: 355 km?
Mackett, Vol.11, GIIEAL Leeds Base year: 1971
No.2,1991b MEPLAN Population: 497,000

Employment: 256,000
Urban Area: 162 km?

Mackett, Vol.10, [T Leeds (also as above
No.4, 1990b Dortmund and
Tokyo)
Wegener ef al, JEHIGAT Dortmund Base year: 1971
Vol.11, No.2, 1991 MEPLAN Population: 1m
IRPUD Employment: 425,000

Urban Area 833 km?2

The central feature of the study was the set of common strategy tests that were devised.
These were purely hypothetical and designed to test the models rather than provide realistic
predictions for the subject cities. There were over 40 individual tests, although not all models
could undertake all the tests. For the purposes of this review, the tests presented are those
similar to the transit and road pricing policies discussed earlier in this chapter. The tests
undertaken (and for which published data was available) are shown in table 3.4. New transit
lines were included (test 16.8), but unfortunately road pricing as an explicit policy was not.
However, use can be made of some alternative city centre demand management strategies
such as cost increases in city centre parking (test 15.5). The study areas and transit lines are

shown in Figure 3.2.
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Table 3.4: Summary of ISGLUTI tests

ISGLUTI Description of Test Models

test number undertaking test:
Travel Cost Changes

152 Doubling of costs for mechanised modes IR LI ME

15.3 Increases in car costs by 400% IR LI ME

15.5 Central area parking costs triple average travel costs IR LI ME

15.6 Public transport free IR LI ME

15.8 Public transport costs increased by 100% IR LI ME
Changes in the Transport Speeds/Network

16.3 Bus speeds up 20%, all other modes down 20% IR LI ME

16.5 New orbital motorway (80 kph) IR LI ME

16.6 New inner ring road (60 kph) IR LI ME

16.8 New cross town transit line (60 kph) IR LI ME

Key: IR - IRPUD, LI-LILT, ME-MEPLAN

Figure 3.2: Sample of ISGLUTI cities and transit lines implemented for Test 16.8.

Dortmund
(IRPUD)

Hamm

Leeds (LILTMEPLAN)

Bilbao

(MEPLAN) \ Existing Transit Line

New/Upgraded
\ Transit Line
Outer Urban Area

Inner Arca

- Central Area (CBD)
(adapted from Webster et al, 1988)
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The indicators presented here are solely the impacts on activities, as due to lack of

consistency between the models, accessibility and rent data were not published. Furthermore.
land use transport models generate large amounts of data with each run. To make the outputs
more manageable, the ISGLUTI study constrained the spatial disaggregation to three zones
for each city: the city centre, an inner ring and an outer ring. Figure 3.2 shows this

disaggregation. The forecasts were also given as a change for the 20 year model run (usually

1970-1990). In terms of analysing the land use impacts, the ISGLUTI study uses an indicator
called 'centralisation'. Essentially this is the net percentage of population or employment

moving into the CBD or inner zones over the modelled time period.

The transit schemes for the three cities of Bilbao, Leeds and Dortmund are also shown in
figure 3.2. The system implemented varied from city to city, although in LILT the
implementation of LRT was not possible, so instead a segregated busway was added. The
resultant impacts on land use are shown in table 3.5, as percentage changes from the do-
minimum tests. The general effects are slight. For Dortmund and Bilbao this can largely be
explained by the presence of extensive rail systems already in operation, so that perhaps a
fairer comparative test would have been to initially remove these existing systems. In LILT
the busway shows some employment centralising influence, especially in retail, but no effect
on population. However, the separation of home from work for all forecasts has risen
compared to the do-minimum, suggesting some decentralisation. Note also that the MEPLAN

implementation for Leeds disagrees with LILT, and on the whole predicts less of an impact.

Table 3.5: Land use impacts from Test 16.8 - transit schemes
(% change from do-minimum)

IRPUD: LILT: MEPLAN: MEPLAN:
Dortmund Leeds Leeds Bilbao
Centralisation of:
Total employment 0.0% 2.0% -0.1% 0.1%
Retail employment 0.0% 4.5% -0.1% 0.1%
Other service emp. 0.0% 2.9% -0.1% 0.1%
Non service emp. 0.0% 0.7% 0.0% 0.0%
Population 0.1% 0.0% 0.0% -0.1%
Separation home 0.6% 1.7% 0.5% No data
from work
Car/PT mode share +0.3% /+0.7%" | -0.2% /+0.5%

* At first glance this may appear counterintuitive, i.e. that both mode shares fall. However, this implies
arise in the walk mode share. For further details see Mackett, 1990b, p. 330.
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Other public transport enhancing tests generally had similar effects. For example, test 16.3,
gave an extreme bus priority via a 40% speed advantage to bus relative to other modes. This

had comparable impacts to transit, with similarly small impacts on population, but some

centralisation of employment (most notable in Leeds).

The impacts of demand management measures can be illustrated by the results from test
15.5, (table 3.6) which restricts parking in the central area. This reveals large impacts on
service sector employment in most of the models, with the dominant trend being a
decentralisation of activities to outside the central area. These impacts on employment are
larger in Leeds than the other cities, which is largely explainable by the lack of public
transport alternatives in Leeds. Population impacts are much less significant. Echenique er
al (1990), attribute this change to the fact that city centre residential parking is treated as free
in LILT, so the incentive for residents to decentralise is reduced. Again, the MEPLAN model

of Leeds is much less responsive than the LILT implementation.

Table 3.6:  Land use impacts from Test 15.5 - trebling of city centre parking changes
(% change from do-minimum)

Test 15.5: Parking IRPUD: LILT: LI T LILT: MEPLAN: | MEPLAN
Dortmund | Dortmund | Tokyo Leeds Leeds Bilbao

Centralisation of:

Total employment -0.9% -9.4% 1.4% -9.1% -1.0% -2.8%

Retail employment -8.9% | no data 1.9% -26.6% -0.3% -5.6%

Other service emp. 0.3% | no data 1.3% -11.1% -1.6% -1.7%

Non service emp. 0.0% | no data 1.3% -3.1% 0.0% 0.0%

Population -0.1% -0.3% 0.4% 0.2% 0.0% -0.2%

Separation home 8.1% 0.8% -2.9% 0.0% 0.3 % 0.0%

from work

Car/PT mode share -1.4/+1.3 | -0.3/-0.2 -0.2/0.0

Other restraint policies have variable land use impacts depending upon whether they apply
across the city, or only in the city centre. For example, quadrupling car costs (test 15.3) had
an employment centralising influence in all cities (although it was more marked for cities
without rail based transit). This test invoked a decline of the home/work distance, as people
moved closer to work (or obtained jobs nearer their homes) to reduce the high car costs.
Again the models disagreed when applied to the same city, usually in the magnitude of

change, but in the case of non retail service employment in Leeds, in direction also (+4.2%

from LILT, -2% from MEPLAN).
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3.6.2 Forecasts from the London Congestion Charging study

This study examined road pricing options for London, assessing types of scheme and
charging options. The study involved several transport models, including the MEPLAN
model of London and the South East (LASER), which was used to assess the urban and
social impacts. For discussion of the impacts, London was divided into three zones: the
central area, an inner ring incorporating the inner London boroughs (to the A406), and an

outer ring to the M25. As such it is reasonably consistent with the ISGLUTI rings.

The analysis of employment changes using LASER suggested that a £4 central London
cordon charge would increase employment in central London in 2011 by 1%, with
compensating decreases in inner and outer London (May, Coombe and Travers, 1996). The
population of central London would fall by about 0.2%. with increases in inner London,
although households from higher socio-economic groups would concentrate slightly in the
centre. However, the authors pointed out that these changes are small, and would easily be

swamped by changes due to other economic and social reasons.

Larger changes were obtained with the inner cordon change raised to £8, and another outer
cordon added at £4 to include all of inner London. This led to a 2% rise in central area
employment, and a 1% decrease in inner London (see table 3.7). Note that retail and private
services are the sectors benefiting most. This may be explained by the fact that the centre
increases its share of higher income population, at the expense of the middle and lower
groups (table 3.8). It is also predicted that rents would rise in the central area for retail and

business, but decline slightly lower in the other areas.

Table 3.7: LASER road pricing impacts on employment (2011)
Area Manufact. | Finance & | Retail Education | Public Private Total
Prof. Services Services

Central 0 +5149 +6118 +71 +483 +1893 +13714
London (0) (2) (3) (0) (0) (3) (2)
Inner -1017 -5608 -3995 +84 +519 -2136 -12153
London 0) (-2) (-2) (0) (0) (-1) (1)
Outer +48 -439 -1317 +143 -597 -211 -2373
London (0) () 0) (0) (0) (0) (0)
Rest of +970 +914 -733 -268 -376 +474 +98]
South East 0) (0) (0) (0) 0)) (0) 0)

Results from the highest level of charging (£8 central cordon, £4 inner ring). Figures in
brackets are % change from the do-minimum (adapted from The MVA Consultancy, 1995).
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Table 3.8 LASER road pricing impacts on households for 2011.

Area SEGI SEG2 SEG3 SEG4 Total

Central London +775 -292 -3 -284 +202
(4) (0) (0) (-3) (0)

[nner London +4488 +2849 +577 -369 +7545
(3) (0) (0) (0) (0)

Outer London -1981 +189 -250 +619 -1423
(0) (0) (0) (0) (0)

Rest of South East -2905 -2688 -318 +40 -5871
(0) (0) (0) (0) 0)

Results from the highest level of charging (£8 central cordon, £4 inner ring). Figures in
brackets are % change from the do-minimum (adapted from The MV A Consultancy 1995).

The general conclusion from LASER was twofold. Firstly the changes are relatively small in
magnitude when examined on this aggregate scale, and easily swamped by the other changes
occurring over this 20 year period. This is the case even with the cordon charges at very high
levels. Secondly, responses which do occur point to a strengthening of central London at the
expense of the inner ring. However, there is some debate as to whether some of these results
are within the accuracy limits of the model (The MV A Consultancy, 1995).

3.6.3 Forecasts from rail service changes in LILT

As well as Leeds, the LILT model has also been applied to Hertfordshire to model factors
affecting the changing demand for rail travel for commuters working in London (Mackett
and Nash, 1991). The model was a simplified version of the ISGLUTI LILT model, in that
housing and jobs were specified exogenously, and the model only determined how people
were allocated to workplaces, residences and modes to work. The underlying trend in the
model was that the decentralisation of workers from London will decrease as employment in
London falls. In other words, as employment growth in London slows, so workers will be
able to satisfy their housing needs closer to the centre, hence reducing both the need to use
rail and the average distance travelled.

Improvements to rail services (represented by a 10% fall in journey times) in specific
corridors were found to have a clear effect on location patterns, with benefiting areas
continuing to increase in population, although this was dependent upon the availability of
housing. Mackett and Nash concluded that if relocation effects are ignored then transport

only models give misleading results. the scale of the error being a function of the change in
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generalised cost that is occurring. However, they also found that if other parts of the rail
network were ignored, then LILT is likely to overstate the effects in the corridor with the

service improvements, by failing to account for relocation induced falls in patronage on

neighbouring lines.

3.6.4 Summary of findings from the modelling

The following summary can be drawn from these three examples:

e The models' estimates show that employment is more sensitive to transport costs than
population, and that the retail sector is more sensitive than the office sector. Non-service
is the least sensitive employment sector. Higher socio-economic groups are generally
found to be more mobile than the population as a whole, where the models had
disaggregated the population.

e However, in general the impacts from transport policies are small, rarely more than a 5%
shift in the patterns compared to the do-minimum. However, it may be that larger effects
were occurring on a zonal level, but were lost in the aggregate 'three zone' results. Also,
the study focused upon changes over the total 20 year modelling period, preventing the
possibility of examining whether impacts on land use may be most pronounced shortly
after implementation.

e Webster and Paulley (1990), discuss which policies the ISGLUTI models were best able
to represent. The consensus was that the models were better at representing regulation
and investment (i.e. LRT) than pricing policies.

e In general, the models did agree on the broad patterns of change. However, when more
details were sought, the models tended to disagree, in the first instance on the magnitude,
but also in certain cases in the direction of change.

e There are many methodological criticisms of the models as well, some of which were
touched upon in Chapter 2. However, the one most relevant here from the ISGLUTI
work is that the models set up for additional cities gave results that were not as
satisfactory as those for the originally calibrated city. The more data that can be
collected, and more resources spent on model calibration, the better the end result
appears to be. This is important for the practical planning applications of such models,

and is both a resource issue and a conceptual problem.
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3.7 Comparisons of the modelling to the empirical evidence

How do the empirical and the modelling methods compare? The first point to stress is that
there are no direct comparisons of a modelled policy and equivalent empirical evidence for
the same city. Despite this, for transit impacts in general the level of agreement, in terms of
directions of change, is good. The ISGLUTI models mostly estimate city centre hub transit
to have an employment centralising influence, and this is borne out by the empirical studies
of Kreibich (1978) and Walmsley and Perrett (1992), among others. The models tend to
predict a decentralisation of households following a transit scheme. Again this reflects the
empirical evidence from European cities, and some US cities, for example increases in
commuting distances in Washington and Munich. It is of course possible that this
consistency results from the models being set up to replicate these observed sensitivities,

outside of the calibration process.

However, at a more detailed level, and in terms of magnitudes of change, there is little
agreement. This is not surprising, and is due to the differing natures of schemes, different
city morphologies, existing infrastructure and varying social and economic trends. As well as
this is the additional presence or absence of a co-ordinated policy. Moreover, different
models have different base assumptions, and hence can give different answers faced with the
same questions. It is also the case that models may be over simplifying the impacts by only

considering generalised cost changes.

There is agreement between the methods that transit is unlikely to shape urban form in car
dominated cities. However, strategically the accessibility benefits can assist in strengthening
urban cores and reducing employment counter urbanisation. The empirical evidence
suggests that this is possible only if transit is part of an overall planning strategy for these
aims. This type of issue could be examined in a model, but examples of this to date could not
be found, as the models have not been used to assess options for maximising transport’s

impact on land use for policy advantage.

There is much less agreement about the impacts of pricing measures in the city centre, either
through increases in parking charges or through road pricing. Firstly, there is little empirical
evidence, and that which there is suggests slight increases in central economic activity. Also
the pedestrianisation studies showed overall benefits to retail turnover. In contrast, the

Flowerdew and Stevens' study suggested that within-cordon city centre retail and office

prices would decline.
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The LASER modelling results suggested that there would be a small increase in central
London employment, and also an increase in high income people living within the cordon.
This contradicts the parking tests for the ISGLUTI models, which generally show negative
effects on employment, and a mixed effect on population. Again, the variety of schemes and
other factors makes absolute comparisons difficult, but it is fair to say that there is
considerable uncertainty about the impacts of road pricing on land use change in urban areas.
Further reasons for the differing conclusions are discussed in Chapter 9 (page 237), where
the LASER results are contrasted against the road pricing tests undertaken with the new land

use transport model used in this research.

From the evidence examined in this chapter it is clear that transport does have impacts on
land use, and these impacts can be complex and difficult to predict. However, there are no
certainties; greater accessibility does not guarantee associated development. With regards to
the methods, empirical and modelling forecast evidence should ideally be seen as
complementary indicators of possible impacts, given that there is considerable suspicion

associated with results obtained by both methods.
3.8 Conclusions

There is a great deal of research interest in determining how far transport schemes (notably
rail transit) can alter development patterns, especially focusing upon city centres. However,
the methods applied face considerable difficulty in determining the impacts, and isolating the

influence of transport. As a recent review concluded:

‘The links between transport and urban development have interested researchers and
policy makers for many years, yet the explanations made have never quite maiched the
expectations’ (Hall and Banister, 1995 p. 287).

Generally there is less agreement about the magnitudes of impact rather than the direction.
Nevertheless, some general conclusions can be drawn regarding the impact of transport on

land use.

Firstly, there is agreement that public transport infrastructure is unlikely to shape urban form
in car dominated cities, where accessibility is abundant. However, it still appears to be the
case that high accessibility is valued as a location criterion, even if it is relative to good
overall accessibility. The central factor well may be the type of accessibility that a location

offers (i.e. access to particular activities).
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Thus left to its own devices, whether public transport will influence location choice will
depend upon local economic circumstances, and the relative attractiveness of the transport
enhanced locations. However, much of the empirical evidence has been more focused than
this; examining transit in a policy role for strengthening the urban core and reducing
employment counter-urbanisation. The evidence from impact studies has shown that transit

schemes can have development impacts, but that these must be planned and encouraged with

other policy measures.

Secondly, much less is known about the impacts of road pricing on city centres. The
modelling evidence is mixed, the empirical evidence practically non-existent, although one
level of agreement is that there will be some sort of impact. From the attitudinal evidence, it
would seen that the strongest opposition to scheme implementation is likely to come from

existing city centre activities.

The impacts from changes in accessibility are broadly as the theory discussed in Chapter 2
would suggest, although complexity quickly arises. In part this is due to the other impacts
that transport can have, including image and environmental effects. This is a topic that will
be examined in greater detail in later chapters of this thesis. However. the ability of
modelling to add or remove specific policy elements means that models offer a potential

method to examine the individual influence of transport and other policy measures.

The implications of this chapter on the objectives of the thesis are significant. Firstly,
sufficient evidence has been provided so show that transport policy can influence land use,
both as part of a policy initiative, and due to market processes. Moreover, the influence of
transport on urban development is likely to rise as accessibility becomes more limited by
congestion and policies to increase car costs. Such impacts can assist or hinder urban policy
making, depending upon whether they are expected or not. Only if they are foreseen can

policy either make use of, or control for, such effects.

Modelling methods can produce apparently sensible and intuitively correct results, although
a great deal more comparative work with empirical evidence is required, and such methods

are complex.

However, even if the evidence can be interpreted to clearly show that transport does
influence land use, it is important to understand whether practising planners perceive this to

be the case. The examination of this issue is the subject of the next chapter.
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CHAPTER 4
POLICY CONTEXT AND CURRENT ATTITUDES: THE PHASE 1 INTERVIEWS

4.1 Introduction

This chapter examines the current treatment of transport impacts on land use by planners. It
deals firstly with the legislative and planning guidance frameworks via a review of recent
policy documents. Secondly, interviews were undertaken in a number of planning and
planning related organisations to examine planners’ attitudes and practices. These are
referred to as the ‘Phase 1’ interviews, and they are intended to capture planners’ pre-
existing attitudes to transport impacts on land use. The original aim was to test the following

hypothesis;

that there is no common practice of assessing transport impacts upon land use in
the UK, despite the existence of appropriate methods. Lack of data, plus a belief
among planners that the impacts are of only minor importance, has restricted
study for the purposes of strategic urban planning.

Initially, interviews were planned and conducted with professionals in the UK. However, in
response to some of the initial findings, comparative work was undertaken in the USA,
(using an award from the Brian Large Travel Bursary), in order to compare the planning
approaches in a context in which the application of 'land use response' models is known to be
more widespread. An interview was also undertaken with a land-use / transport expert in
Germany, to provide an overview in a country where strategic planning is particularly strong.
This chapter compares the contrasting approaches in these countries, and provides the central

rationale for the methodology of the thesis.

4.2 Some comments on the nature of planning

It is useful at this stage to outline how study of transport impacts on land use can fit into the
structure and nature of planning, and its prevailing ideologies. Planning can be defined as
the 'making of an orderly sequence of action that will lead to the attainment of stated goals'
(Hall, 1992). This implies:

1. the determination of the goals;

2. the derivation of actions to meet those goals, and

' An abridged version of this chapter appeared in Traffic Engineering and Control, (Still, 1996).
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3. some means of assessing whether those goals have been met, or if they have changed.

The goals of planning in the UK are constantly changing as the nature of urban problems
change, or as perceptions of the best solution to those problems change. The planning
system copes with this via a system of continuous adjustment. and a focus on the processes
that underlie urban change. The ideal is that urban development is monitored, and compared
to the predictions and criteria for meeting objectives. Plans (such as Structure Plans and
Unitary Development Plans) can be recast in the light of new predictions of change. This

process relies upon methods of predicting in advance what will happen in the urban arena.

Thus to a certain extent planning is dominated by the need to predict future urban
development patterns and the impacts of potential policies. It can be argued that this
fundamental need occurs regardless of the dominant philosophy in planning, although
research into forecasting has often suffered under the assumption that incremental or /aissez
faire approaches to planning do not need prior examination of the implications of policy. At
the other extreme is a full ‘systems’ or ‘rational comprehensive’ type of planning (Wegener,
1982), where a scientific method is applied to solve urban problems, and forecasting of
policy options plays a major role. The rational comprehensive model of planning is seen as
an 'ideal' form of planning (Wachs, 1985; Hall, 1992), and was the form of planning that
dominated the early attempts at comprehensive land use and transport models (van Houten,
1989). However, it is widely acknowledged that the rational model is tempered in reality by

political processes and constrained resources (Wachs 1985).

The basic process is outlined in figure 4.1. It is characterised by the ability to forecast the

potential outcomes of policy, and monitor the state of the system.

Boxes 3 and 4 of Fig. 4.1 contain the use of forecasting methods in determining and
evaluating possible policy, and it is here that studying transport impacts on land use can
figure. There are two elements, firstly deciding which elements of the system it is desirable
to study, and secondly, how to model them for forecasting purposes. This thesis focuses
upon the issues in these two boxes. Note from figure 4.1 that the evaluation (box 4) is
distinct from actual decision making (box 5). Actual decision making focuses upon political.
economic and social issues, and is undertaken by elected members in a quite separate process

from the decisions concerning forecasting and evaluation techniques.
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Figure 4.1: A systems approach to planning (adapted from Hall, 1992, p. 231)
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The use of methods in transport decision making has previously been examined by Forster
(1996). He found that the technical content of models was less important than the use of the
results to provide substantive evidence to support existing points of view. He concluded that
models were not used to devise new policy or resolve policy disputes. This is consistent with
figure 4.1, in that the model is used to examine, rather than devise, policy options. Forster
therefore concludes that rational planning as an ideal is only a partial explanation of how
policy decisions are actually arrived at. While this may be the case, Forster still argues that
certain features make methods in general (in fact his study focused upon 'integrated transport

studies'), more or less 'useful' to the planning clients. He commented that such studies:

e required a certain element of quantification, to make a study 'authoritative', as 'essays are

not as convincing as a mathematical equation’ (Forster, 1996, p.269);

e do not essentially require the forecasts to be accurate. In other words, counter intuitive
although it seems, studies can be used in planning decisions, even if the technical side is
flawed;

 do not require highly verified theory to underpin the model, as the interest of the clients

lies in the study recommendations rather than methodology:
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o should have politicians and senior officers involved in the study process, although for the

technical decisions regarding methodologies, it is clear that the planners have a larver

role to play.

In fact, the choice of consultant for the Birmingham integrated transport study (Forster's
case study area) was decided upon the basis of 'strategic vision', and value for monev. as well

as technical details.

These findings suggest that the role of technical study in planning should not be o\erplayed
in terms of its importance to the decision making process. However, Forster did not examine
the reasons why particular methods are selected over others. or which features of methods
are of particular interest to the planners. His somewhat surprising conclusions on the issues
of underlying theory and accuracy are relevant to this study however. and will be re-
examined in the light of the findings in this thesis. It is also clear that while the rational
comprehensive model may be weak in explaining policy decision making, it is more relevant

to the process by which planners artempt to use technical methods in planning.

4.3 Recent policy regarding land use and transport

43.1 Recentpolicy in the UK

Chapters 2 and 3 have illustrated the complex way in which transport affects land use and the
uncertainty in much of the literature about whether it is a significant variable in overall urban
development. This, coupled with the shift away from ‘comprehensive (systems) planning’ in
the 1980°s, meant that the impacts of transport policy on land use were largely ignored in
UK strategic planning, and transport planning has rarely focused on the land use impacts of
transport policy in a systematic or consistent way. However, this situation is changing, with
more emphasis on integrated, and environmentally aware planning. The stimulus for this
change is concern over the environmental effects of traffic growth and congestion. as
summarised in the Government’s  ‘Sustainable Development Strategy’, (Dept. of
Environment, 1994a). This sets out a broad strategy in order to reduce the production of

atmospheric pollutants, including CO, and other gases, for which motor vehicles are the

fastest growing source of emissions.

A series of reports and policy guidance notes have followed as part of an initiative to reducc

car travel. Several of these are related to the links between land use and transport, and are



summarised in table 4.1. A second area of policy relevance are the revisions to the methods

of road appraisal procedures, also shown in table 4.1,

Table 4.1: Key government publications regarding transport and land use 1994-1996

Publication/Report Date | Main Points Land Use/Transport
relevance
Standing Committee on 1994 | Induced traffic does occur and Part of induced traffic likely,
Trunk Road Assessment changes are required in the under certain circumstances, to
(SACTRA) report on appraisal system to take this into come from land use changes
Induced traffic account. brought about by the network
(Road Appraisal) The current system is in many alterations from the scheme.
cases overstating the benefits.
Planning Policy Guidance | 1994 | Focus upon ways to plan land use | Called for integration of land
(PPG) 13: Transport so as to reduce the need for car use and transport planning.
(DoE/DoT) trips. Calls for impact assessments of
transport on land use to be
(Integrated Planning) made, but does not give a
method.
Royal Commission on 1994 | Advocated use of environmental Called for integrating land use
Environmental Pollution (b) targets in face of growing and transport, especially creating
(RCEP) pollution. land uses that minimise the need
(Integrated Planning) Halt roads programme, double for car travel.
fuel duties.
PPG13: Guide to better 1996 | Examples of how PPG13 can be Main tools are parking
practice. applied successfully. restrictions and planning with
(Integrated Planning) public transport, walking and
cycling.
Planning Policy Guidance | 1996 | Co-ordinates with PPG13, Focuses retail on centres and
6: Town centres and retail advocates following plan led subcentres, rather than out of
(Integrated Planning) policy, and aims to reduce out of | town developments, in an
town shopping centres. attempt to reduce car travel.
Transport: The Way 1996 | Key recommendations on how Calls for integrating land use
Forward. Government’s (a) transport policy should progress. | planning and transport planning
Response to the Transport in urban areas and for trunk road
Debate. planning.
(Road appraisal and
integrated planning)
COBA (Cost Benefit 1996 | Introduces the use of variable trip | Begins to legitimise the
Analysis program) 10 (b) matrices for complex scheme examination of transport on land

(Road appraisal)

assessment.

use as influencing trip
generation patterns.

In terms of road appraisal the 1994 SACTRA paper on induced traffic commented that :

'siven that the pattern of land use and activities is the major determinant of traffic, we
would want to take account of any alteration in these patterns which is stimulated by
the changes in ease of movement that a new road will afford' (Dept. of Transport,

1994a, 2.22 p.10).

Hence the concept of allowing land use to respond to transport policy would provide more

realistic forecasting, in those circumstances where land densities or activities are likely to

change. This led to a change in the current system of road appraisal, which traditionally has
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used a fixed trip matrix for both the with-scheme and without-scheme situations. With the
introduction of COBA 10 (Dept. of Transport, 1996) for complex schemes induced traffic
generation is included, although the Government is still in the process of researching into

these complex areas (Dept. of Transport, 1994b).

Land use planning has also tended to ignore the influence of transport policies on urban
development, even though such impacts may conflict with objectives in structure plans or
other guidance policies. However, the adoption of PPG13 (Dept. of Environment/ Dept. of
Transport, 1994) is now encouraging planners to consider land use and transport together. lts
main focus is upon using development control as a tool to constrain location choice and. by
careful planning, increase the possibility of fulfilling activities with non-car based travel. As
a result, the role of land use as a tool to reduce car travel demand has a much higher profile
currently than the role of transport in shaping land use. This policy has been recently
reinforced by the revised PPG6 (Dept. of Environment, 1996), which gives guidance for

planners to consider town centre locations in preference to out of town locations.

PPG 13 type principles have been evident in local authority structure plan drafts and
Transport Policies and Programmes (TPP) bids for some years (often predating Government
Guidance). Good examples are the Bedfordshire Structure Plan (Bedfordshire County
Council, 1994), and LPAC’s Strategic Guidance for London (London Planning Advisory
Committee, 1994). In all cases the thrust has been to use land use planning as a tool to reduce
car travel, and focusing development where the county/region can best accommodate it
within its ‘environmental capacity’. Such use of land use policy is not without its critics. who
believe that PPG13 type policies will take too long to work (after all only 1-5% of the urban
fabric changes each year), and may not influence car use at all. This is because there is no

guarantee that travellers will use opportunities closer to them (Local Transport Today, 1995).

The recommendations of the 1994 SACTRA report are also discussed in the Government's
response to its own ‘transport debate’, published in 1996, although the main
recommendation for transport impacts on land use is to undertake more research. For the
urban scale, the response supported the PPG 13 approach, and also discussed the
importance of roads for the economic well being of urban areas. However, as was found in
Chapter 3, unequivocal statements on development benefits are difficult, and the 1996 paper

was no exception:
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"Good transport links alone are not enough 1o secure the well being of a town or cin.
But they can play a crucial part in sustaining that well being, and in determining
locational decisions between different areas.” (Dept. of Transport, 1996b. Chapter 14.

Box 14(i)).
Chapter 3 concluded that there is evidence of land use impacts, but that most studics err on
the side of caution, outlining a range of necessary contributing factors. However, there still
appears to be professional and political interest in the economic potential of road schemes.
For example, the Association of County Councils commented that investment in transport
can often be a ‘spur to regional development™ (Association of County Councils, 1994). The
government’s continued interest in transport as a facilitator and even generator of jobs is
shown by its commissioning of SACTRA to examine the links between transport and

economic development (Dept. of Transport, 1996a).

However, there is an inconsistency between promoting some transport schemes as spurring
development, while ignoring land use impacts when development is unwanted. This has led
researchers to comment that the transport impacts on land use are highlighted when they
support policies, or are expected to lead to a given benefit, but often ignored when such an
expectation is not an aim of the policy (Headicar and Bixby. 1992). Similar issues led one of
the committee members of the 1994 SACTRA report to refuse to ratify the report, stating that
the effects of roads on communities and human activity are neglected (Dept. of Transport.
1994a Annex IV). From these and other documents examined, no formal requirement to
examine the impact of transport policy on land use could be found, even as part of an

environmental appraisal.

Thus, coupling of land use and transport planning in a manner to facilitate the examination of
transport impacts on land use has very much taken a back seat, despite the fact that an
understanding of transport impacts on land use is often quoted as important in policy

documents.

4.3.2 Comparable policy in the USA

The policy shift towards integrating land use and transport analysis is much further

advanced in the USA. Road and rail infrastructure investment is tightly linked with
perceptions of economic development. This is reflected in the relatively large amount of
consultancy and academic study concerning the ways in which transport provision affects
land use patterns, and under what circumstances it facilitates economic growth (e.g. Mever
and Miller, 1984. Cervero and Seskin, 1995). This was discussed in Chapter 3. [n addition.

growing concerns about environmental pollution and traffic growth have led to new guidance
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and legislation. Two recent pieces of federal legislation had direct implications for the

consideration of transport impacts on land use.

Firstly, the 1990 Clean Air Act Amendments (CAAA) forced transportation planning on a
state and county level to include air quality improvements as an objective. Air qualin
targets for the major pollutants were set, and metropolitan areas failing to meet these targets
have to demonstrate that their intended transportation policies would benefit air quality.
USA transport policy has traditionally responded to this by increasing the supply of road
space, aiming to increase average speeds and thus reduce emissions. However. the issue of
induced urban traffic, increasing volumes and hence lowering speeds, has led to this

assumption being questioned, making methods of assessment a key political issue.

Secondly, the 1991 Intermodal Surface Transport Efficiency Act. or "ISTEA". aimed to
change the way in which transportation planning was undertaken in the USA. Recognising
that the Interstate system is virtually complete. and that air quality is a key objective, it seeks
to shift emphasis to public transport and infrastructure maintenance, via more flexible use of
funds and public participation in the decision making process. It also requires that transport
policy must understand and take account of the way in which transport interacts with land
use (US Dept. of Transportation, 1995). Failure to comply with this regulation can result in
federal funding (which is 70%+ of most states' transportation funds) being withheld (scc

section 4.5.2, bullet point 1 for an example of this).

The net result is that the agencies responsible for city-wide urban transportation planning,
the Metropolitan Planning Organisations (MPO), must demonstrate that the transportation
planning process has taken into account land use impacts. They must also ensure that these
land use changes do not worsen air quality indicators. The legislation also highlights a
significant issue; that the resurgence of interest in transport related land use impacts comes

as a result of a concern with a different impact, i.e. air quality attainment.

However, this legislation must be placed in the context of wider USA ordinances, legislation
and planning case law. This context has been summarised by Freilich and White (1994). who
state that both ISTEA and the CAAA support the use of wider “Transport Demand
Management’ (TDM). TDM in the USA has similar aims to PPG13 type policies, but works
by focusing particularly on what PPG13 calls ‘complementary’ measures, for example ride-
sharing, flexi-time, parking management and car-pooling. Land use "zoning’ controls are also
used, especially mixed use zoning to encourage the ‘internal capture’ of trips (i.e. trips

originating and destinating within a given area). There is also a complex array of finance
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and revenue creating devices designed to cover the cost of public capital improvements.
These include ‘impact fees’ on land capitalisation and joint public-private development
along corridors benefiting from transport improvements. Clearly there is an implicit

assumption here that accessibility improvements do increase the attractiveness of an area.

The legislative and planning frameworks in the USA are more complex than in the UK.
Legislation is undertaken at both Federal and State level, meaning that different states have
widely differing powers. Transport policy is determined at a state level. while land use
zoning is a closely guarded local power. Such a devolved local system strongly resists
regional strategic interests, and this conflict between tiers of government has been termed an
‘institutional disconnect’ by Carlson and Billen (1996). They concluded that this problem is
contributing to the continued urban sprawl, due to the lack of co-ordination between land use

and transport planning.

4.4 Phase 1 interview methodology

It was realised at an early stage that the hypothesis outlined in Section 4.1 could not be
satisfactorily tested from published literature alone, and that professional perceptions should
be sought. Given the depth of perception required, and the relatively small number of
possible contacts, face to face interviewing was decided upon as the most appropriate
method, both for obtaining a general overview, and gaining the necessary insight. Tables 4.2
and 4.3 present summary details of interviews undertaken in each country. Both the UK and

USA samples were selected according to the following criteria:

« to obtain a 'representative' sample, several planning authorities were to be interviewed.
on a range of spatial scales, encapsulating the 'tiers' of planning;

o as 'cutting edge' practice was sought, it was decided to target authorities who had
published integrated strategies, or were known to be involved in land use and
transportation studies (from press reports or published papers). For the USA work this
came from the recommendations of academic contacts;

» finally, to balance professional planners' opinions, interviews were sought with a range
of 'experts' in land use and transport planning or modelling. both academics and
consultants (this included an additional interview with a land use transport expert at the
University of Dortmund, who was able to provide some comments on the German

experience).



For the UK work, a sample was selected consisting of the following:
» planners from central government, regional associations and strategic agencies (London,
Lothian, Avon and Bedfordshire);

o academics and consultants specialising in land use and transport interaction.

For the subsequent USA research the following sample was targeted:

o planners from the federal government;

o planners from various agencies and pressure groups in two case study cities: Atlanta and
Chicago. These cities make a good contrast, Chicago a ‘rust belt” and mature (in terms of
infrastructure) city, and Atlanta, economically, one of the fastest growing cities in the
USA. Both are CAAA non-attainment cities, and both were known to use land use
response models;

o academics (who are also the main land use / transport consultants).

Table 4.2: UK Phase 1 interviews

Scale Organisation

Central Government | Department of Transport
Bodies Department of Environment
Scottish Office: (1) Roads Directorate, (2) Planning Services

Regional Strategic London Planning and Advisory Committee

Organisations South East Regional Planning Conference
Local Authority Lothian Regional Council*: (1)Planning, (2) Transportation
Planners Surrey County Council: Transportation

Bedfordshire County Council: (1) Planning, (2) Transportation
Merseyside Information Service
Avon County Council: (1) Planning, (2) Transportation

University University of London: University College, Centre for Transport
Academics Studies

University of Cambridge: Department of Geography

University of Leeds: Department of Geography

Oxford Brookes University: School of Planning

Consultancies The MVA Consultancy: Edinburgh Office
Marcial Echenique & Partners: Cambridge Office

GMAP: Leeds Office | ‘
Environmental Resources Management: Edinburgh Office

(Note: (1) and (2) imply separate interviews,
*- now replaced by Unitary Authorities.)
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Table 4.3: USA Phase 1 interviews
Scale Organisation

Federal Government | USA Dept of Transportation
USA Dept of Housing and Urban Development

Atlanta Planning Atlanta Regional Commission: (1) Statistical Services (2)
Agencies Transportation (3) Planning
City of Atlanta

Chicago Planning North East Illinois Planning Commission (NEIPC)

Agencies Chicago Area Transportation Study (CATS)
Academics / University of Pennsylvania: Dept of City and Regional Planning
Consultants University of Buffalo: Dept of Economics

Environmental Law and Policy Centre (Chicago)

Note: (1 - 3) imply separate interviews.

Examination of the interview findings takes the following format. Firstly Section 4.5
summarises current consideration of transport impacts on land use in strategic planning in
the UK, USA and Germany respectively. Where appropriate, the reasons for an absence of
study are also discussed, together with the relative significance of transport impacts on land
use to planning. Section 4.6 then examines the methods used to examine such impacts, and
attitudes to the available methods. Finally, Section 4.7 compares the results from the

Interviews.

Note that where statements are referenced or quoted from a specific interview, an interview
number is given. This system is in order to retain the confidentiality promised to each

interviewee.

In depth interviewing is a method suited to collecting the qualitative views of planners on a
subject, where some rationale for their reasoning is required. It allows flexibility to explore
unforeseen responses to questions, and to focus upon specific areas if necessary. As such it is
dynamic and efficient. However, it places a large burden on the interviewer who will have a
direct bearing on the results, and can be seen as the ‘research tool’ (Taylor and Bogdan,
1984). For example the interviewer must establish a rapport with the interviewee, in order to
build the latter’s confidence and therefore encourage in-depth answers, must listen carefully
to answers in order to spot particular areas for further questioning, and decide when
sufficient information on a given subject has been collected. Two further key skills are in

posing non-prescriptive questions (e.g. not weighting questions with phrases such as “surely
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you have...” or suggestive adjectives). and knowing when to let an interviewce talk at

length, and when to re-focus the subject of conversation.

For the interviewing undertaken in this project, several well established in-depth interview
techniques were used. Firstly, a list of issues to be discussed was forwarded to the
interviewee, and the motives and intentions of the interview were made clear at the outset.
The planner was promised confidentiality. and asked if taping the intervicw was possible.
Taping is often considered intrusive (Taylor and Bogdan. 1984). but in these inter jew s w s
felt necessary in order to pay sufficient attention to the comments being made. Secondly. the
interviews began with ‘slow’ or easy questions to start the interviewee talking about a
familiar subject. More difficult questions were kept until the interviewer was happy that the
interviewee was sufficiently relaxed. Thirdly, questions were asked to which the interyiew or
already knew the answer, in order to obtain the interviewee's specific interpretation of the
issues. Finally, the interviewee was asked to justify. or back up comments with cxamples

where possible.

After the interview, the written notes and the tape recording were initially reviewed. and then
the interview transcribed. It should be noted that the recording of interviews. although
predominantly successful, did occasionally lead to problems. For example scveral
interviewees wished to discuss topics over lunch, or in a coffee bar. where recording was
impossible. An open office window next to a busy road made several tapes very difficult to
transcribe. Furthermore, transcribing the interviews took a great deal of time, and scveral
interviews were only partially transcribed, focusing upon the topics of specific interest to the
research, and ignoring the less relevant parts of the interview. Despite these problems
however, the interview methodology was successful in meeting the goals of insight and

explanation into the treatment of transport impacts on land use.

4.5 Interview results: consideration of transport impacts on land use in planning
practice

4.5.1  Consideration of transport impacts on land use in the UK

In support of the findings from the policy documents in Section 4.3 none of those
interviewed identified policy requirements to study the impacts of transport policv on land
use or activity patterns. As one planner commented 'transport schemes are assessed on
transport criteria’ (Int. 4a). The central government planners agreed that there was nothing

in the appraisal or structure plan process that specifically required cxamination of transport
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policy on land use, in terms of population and employment impacts. and morcover “rhis was

one of the issues that looks slightly fudged in PPG]3" (Int. 112 )-

However, one interviewee commented that they undertake some analssis ‘through local
discussion’ (Int. 12a). Several planners also commented that the impacts of transport policies
on other elements of the urban system are considered in discussion and formulation of

structure plan policies, using professional judgement.

However, few local authority planners could quote any studies where transport impacts on
land use had been comprehensively examined. The experience in Lothian, where the vreatest
concentration of local authority interviews was undertaken, was that environmental impact
assessments were common, with some examination of development impacts. but rarely
extending as far as potential population and employment impacts (Int. 17a). The same was
not true for the consultants, who, being involved with land use and transport models. could
quote their use in various projects. Some of these have been documented clsewhere. and
include the use of LILT to examine the impacts of the Channel Tunnel on property in the

South East (Mackett, 1994), and the use of the MEPLAN LASER model (Williams. 1994),

However, one consultant commented that the use of an integrated model does not imply that
a client is interested in both land use and transport, and added that it is rare for a public
sector client to be interested in both (Int. 23a). Private sector clients are far more interested

in land use responses in terms of property price changes over an urban area.

The planners were quizzed as to why they do not tend to consider transport impacts on land

use. Their responses can be grouped as follows:

I. A lack of understanding of the processes involved: There was a consensus that the
ways in which transport affects land use are very difficult to predict. A common
viewpoint can be summarised with the following quote: 'if (modelling transport impacts
on land use) is an area in which we are extremely weak’ (Int.11a). The points mentioned
were essentially a subset of those presented in Chapter 3. i.e. the multitude of others
factors involved, and hence the difficulty in empirical or statistical observation. In the

words of another planner; 'there is no past database to draw upon’( Int.8a).

2. Control of impacts via the structure planning system: Several planners expressed the

view that the zoning in development plans could control development, and hence reduce

the importance of examining transport impacts on land use (Ints. 14a. 13a. 20a). In other
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words the development plan system controlled exactly what development would occur
and where. However, several other interviewees commented that structure plans and

development plans are often circumvented, and unwanted development does occur, for

political and economic reasons.

3. The divide between land use and transport planning: The differences in approach
between these two disciplines, and their evolution in isolation from each other. was also
cited as a reason for limited analysis of transport impacts. Planners traced this throuch

separated education, training, methodologies and practice. For example. one planner said

that:

'when I came here in 1975, the view of things was that transport was quite separate,
and of no consequence to land use planning' (Int.21a).

4. A lack of significance of the impacts: Some commented that transport impacts on land
use are very much a 'second order variable in this country, where vou still have a
relatively high density network' (Int.13a), due to the small increment in accessibility that
any one transport policy may have in an urban area. The dominant response was that the
significance of the impacts was not thought to be great in most circumstances, which was
argument used to justify a lack of study. However, a few interviewees commented that
the pattern of accessibility is dynamic and will affect the relative attractiveness of sites
on the urban scale, and thus is important to study. Again, this reflects the findings from

Chapter 3, especially regarding the importance of accessibility when a “scarce’ resource.

5. Irrelevance of the impacts: In some urban areas. the planners commented that few
schemes were being created of the type that may lead to (what they expected to be) large
impacts on land use. For example there is a current focus on congestion management,
rather than infrastructure projects (Int. 4a,5a). However, other interviewees commented
that this was short-sighted, given that all transport policy influences accessibility and the

environment.

It should also be noted that this comprehensive range of views arises from the samplc
selected. Consultants working with land use and transport interaction may inevitably place
more weight on the relationship than the strategic planner concerned with many aspects of
land use. However, there was a general acceptance that transport impacts on land use nced to
be considered in more detail, given the changing objectives of transport planning. and

increasing environmental concerns. The following quote from LPAC summarises this well:



In areas as clqsely linkgd as transport and development, it would be foolish to plan
development wz{hqut askznng what will be the impact of the trips generated by such u
deve{opn?ent.l Similarly, it would be foolish to plan transport intrastructure without
considering its development and other impacts' (Gardner. 1994 p-11).

Furthermore, several interviewees mentioned that with the 199 ] Planning Act. and the move
towards “package bids’, local authorities have to produce coherent strategies. which requires

an understanding, not only of how different transport elements complement cach other. but

also of land use and transport interactions (Int. 13a, 19a),

4.5.2  Consideration of transport impacts on land use in the USA

As described in Section 4.3, USA Metropolitan Planning Organisations (MPOs) have to
show that their transport planning methodology takes into consideration land use and
transport interaction ‘as appropriate’ (Int. 28a). Thus, in contrast to the UK. the Wavs in
which transport influences land use are higher on the planning agenda. It is a relationship
that American planners must take into account in order to be eligible for Federal funds. and

hence has fallen into the remit of transport planning.

The interviewees’ responses on whether this was an important relationship could be grouped

as follows:

1. Legislative requirements were often cited. For example that 'this is u relationship that
we have to look at because ISTEA tells us to' (Int.33a). Examining transport impacts on
land use patterns was not something that would normally be assigned a high priority. but
was done for the purposes of the environmental legislation, and meant that land use
response was incorporated into the modelling procedures. This is especially the case
since the ‘Sierra Club Case’ (Transportation Research Board. 1995). This court case
involved the USA environmental lobby (the Sierra Club), taking the San Francisco Bay
Area of Governments (the MPO) to court over the validity of its modelling of transport,
land use and air quality. Although the MPO won, this greatly raised the profile of
modelling and strategic planning. It should be noted that strategic planning is very weak
in the USA, with no binding structure plan requirement (Int. 30a). It is also important to
point out that MPOs were seen by the sample as generally weak. with “/irtle mandatory

power, and no elected Government at a comparable (strategic) level (Int. 25a).

2. There was also the view that transport impacts on land use are important in
planning. Two main reasons were given here; firstly as part of the relationships to

consider for comprehensive rational planning (a view common amongst federal planncrs
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and academics), and secondly as a guide to economic growth potential. especially for
the individual counties (in terms of assisting them to estimate de\ elopment). This latter
point is important in the USA. as county development plans tend to be over optimistic in
zoning for economic growth. This is in order to encourage and secure certain types of
land use, notably ‘high tech’ industry and office development. which vield high property
taxes. One planner called some transport plans: “bold Jaced secking ot road

improvements to improve location settings’ (Int. 24a).

3. Impact on the demand for travel: Land use response was felt by the planners to be an
important factor in the unexpected growth in travel on new roads. and so called
‘premature obsolescence’ (Int.24a). This is very similar to the “induced’ traffic debate in

the UK.

4. Development potential of urban areas: Transport policy was also considered important
by politicians for economic revitalisation, although not many planners claimed to share
this view. For example the construction of a downtown tram system in Buffalo. whilst
intended to encourage business back to the city centre, has been seen by many planners
as being of only limited success (Int.26a). Portland. Oregon is examining the potential
of substituting a proposed orbital bypass with public transport measures designed to
focus urban development within the existing urban boundaries and hence strengthen the

economic position of the urban core (Int. 25a).

5. It was accepted that large cyclical economic influences could swamp transport impacts
on land use, but that comprehensive planning is still sought, as the distribution of
growth will always be related to transport (i.e. economic cycles will have a spatial

component), and that planning maintains some ‘rationaliry” towards the process of

decision making (Int.24a).

Thus in the USA, a situation has arisen whereby transport impacts on land use are examined.
but not generally for the aim of undertaking strategic planning. As one academic commented
'land use development is never enough on its own (to promote study) abwayvs another
stimulus is required, in this case concerns over air quality” (Int.29a). Planners were quick to

observe that politicians have a strong perception that transport facilitates cconomic growth,

even if they themselves did not necessarily share this view.
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4.5.3 Consideration of transport impacts on land use in Germany

In Germany, spatial planning is under the remit of the Linder (regional government). and the
local/district authorities. The strong regional government of Germany would seem an ideal
structure for strategic planning, and indeed the Linder are responsible for environmental
quality, utility provision, transport and other spatial planning issues. The district level
functions like the lower tier of the UK Unitary Development plan. implementing in detail the
broad regional policies. As with the UK, there is no requirement to examine transport
impacts on land use, and nothing regarding appraisal is explicit (Federal Ministry for
Regional Planning, 1993). However with public transport service changes (closures as well
as enhancements), the interviewee commented that it is common practice to examine the
impacts of transport policy on the economy and the environment (Int. 22a) on the
urban/district level. Thus, there appears to be more recognition of the interrelationships

between transport and land use than is explicit within the UK.

Furthermore, a central interest within the current German planning philosophy at present is
the move back towards a more 'system rationalist' approach to urban planning, which would
include the impact of transport on the development of urban form. This move signifies a
realisation that the laissez faire and incrementalist approaches to urban planning that
dominated the 1980's suffer from a lack of long term vision of how the urban area will

develop.

4.6 Methods used and their suitability.

In this section, it is important to draw the distinction between 'policy development’ and
'assessment techniques'. Policy at a local authority level is determined via committee
discussions. Assessment methods aim to inform policy development, either for specific
schemes or for transport (and land use) strategies. The sample were quizzed upon the
methods used to assess policies, and the usefulness of the results to inform policy making.

The interviews were not concerned with how committees actually decide policy: although

this has been attempted elsewhere (e.g. Forster, 1994).

4.6.1 Methods used in the UK

There are no guidelines for assessing transport impacts on land use in the UK, although it is

not uncommon for the UK government to request information on impacts without specifying
a method for doing so (Int. 11a). Where such effects are examined, the most common method

of impact estimation is by interviewing and gaining the opinions of local businesses and
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‘experts’. Such *local discussion’ (Int.12a) was one of the techniques used in “Setting Forth®
(see Chapter 5). However, such discussion stopped short of a formal Delphi exercise. where
the more 'scientific’ aim is to remove the bias of any individual opinion (sec Chapter 6).
Although interview data was advocated by some academics. the transport planners™ view was
generally more cautious, for example saying that 'you get very imprecise answers when vou

talk to industry' (Int.12a).

Local authorities commented that the study of impacts, when done, was assessed on the basis
of discussions drawing on experience, practical understanding and common sense. For

example:

'an intuitive, common sense approach.. that is, anecdotal evidence on where was likely

lo atiract development.. as there is no well trodden (methodological) path’ (Int.17a).
Likewise, another strategic planning agency commented that their transport strategies were
being produced with ‘a very unstructured methodology' (Int.7a). again using anecdotal
evidence and empirical case studies. The criticism was given that much of the policy
documentation is short on practical methods to achieve the level of land use and transport

integration advocated (Int. 8a).

Formal methods of assessment, such as modelling or Delphi. are usually the preserve of
consultants and academic research institutions, the local authorities not having the skills or
resources 'in house'. Local authorities in the sample generally commissioned land use
modelling only as part of a transport study, and treated the results cautiously. In a recent

study, one local authority commented that:

‘the detailed outcome of this (land use response) work was viewed with a little
scepticism by the client authorities although the general conclusion that the transport
strategies supported the land use distributions rather than working in the opposite
direction was accepted' (Int. 9a).

which led to the general conclusion:

‘] would venture to suggest that local government is very much led by consultants in this
field' (Int. 9a).
Opinion varied on the use of mathematical models for predicting transport impacts on land
use. Views expressed ranged from those wanting consistent 'quantifiable modelable
representation’, on broad scales of change (e.g. spatial trends of different social groups),

especially structural social and economic shifts, to more cautious viewpoints such as:
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'what we need at the moment is a decent critique of the models available, and their
relation to reality,.. and some suggestions about how they could be made better. [ don't

think we are beyond that’ (Int. 11a).
All the local authorities were quick to point out that models can only guide decisions. For
example, 'transport planning is done by people, not computers'. and 'never use u model 10
take away ones professional judgement' (both Int.4a). However. the point was made by
transport planners that models do add weight to a case. and modelling is a justified expense

as the council must make decisions on the best available evidence (Int. 4a, Int. 13a).

A common view was that models were 'good for education purposes and informing, but bad
if you believe the answers', as 'we don't really understand the processes’, (both Int. 8a) and
there is not the experience of modelling land use that is present on the transport side.
Comments on the usefulness of models covered a wide spectrum. One modeller commented,
rather cynically, that 'numbers', i.e. quantitative output, are a vital part of any scheme

justification, and models will therefore always be required (Int.1a).

Land use planners were generally more sceptical about the benefits of modelling than
transport planners. For example, with regard to road pricing (for which estimation of the land
use impacts is desirable, but which may involve modelling behavioural responses to factors
other than generalised cost), they were sceptical that a model could predict the result. The

results would be 'interesting' but not reliable, and very costly to obtain. In addition:

'there is a concern that the modelling process .. will mislead politicians, becuuse it gives
a spurious certainty to what we are talking about' (Int.10a).

However, even some transport planners felt that adding land use models to existing transport

models was creating too much additional complexity (Int. 18a).

Some academics were similarly sceptical. A modeller mentioned the problems in empirically
validating the models, primarily in obtaining consistent time series data. Indeed most
modellers commented that the absence of good data (especially land use inventories) was a
key constraint. Another issue raised by the academics interviewed was the problem of
determining the response of individuals to changes in accessibility, and whether these
relationships are stable over time, as assumed in model forecasting (Int.1a). Some academics
and planners were against modelling of behavioural responses to transport policy. One said
that she had 'fundamental doubts about modelling as a way of looking at the world' (Int.6a),

and added that modelling tends to perpetuate the status quo, and hence does not lead to

imaginative policy developments.
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The planners that had experience of Garin Lowry models in the 1970s were familiar with the
disillusionment that occurred with these models, and concerned that their demise has taken

from the planners a useful tool. As one commented. the fall from favour of modelline:

'was a case of throwing the baby out with the bathwater. At least it fell down because
were not able to translate this into simple relationships that the councillors could
understand’ (Int.3a);

and that with regard to today's planning requirements:

'if we had something on that (strategic) scale, to look ar land use and transportation,
that would be simple to use, that would be smashing.'

This reflected a general observation concerning the sample, that familiarity with the models
(which also was associated with a technical education), tended to lead to more positive

comments about modelling.

4.6.2 Methods used in the USA

The key reason for undertaking further interview analysis in the USA was the wider use there
of techniques that can estimate transport impacts on land use. ISTEA requires land use
forecasting, although it does not specify a method that should be used. Table 4.4 below

shows a sample of the 34 largest MPOs, and the land use forecasting techniques used.

All are methods of allocating regional growth predictions to smaller zonal scales. What
makes them different from UK forecasting is that in all of these techniques transport policy
should explicitly be taken into account in the derivation of the land use forecasts. Most of the
discussion below will focus upon DRAM and EMPAL, elements of an entropy maximising
model developed over several years by Putman (1994), and introduced in Chapter 2. These
models are very much the 'standard' approach, originally forming an element in the Federal
DoT Urban Transportation Planning System (UTPS) from the 1970s, and currently being the

land use models with the most applications in the USA.

Table 4.4: Summary of USA land use forecasting techniques (from Deakin, Porter and
Melendy, 1995)

Forecasting Technique Number employing
method (sum to 34)
DRAM/ EMPAL 11
Other models (e.g. PLUM in San Diego, POLIS in San Francisco) 6
Policy based normative land use plan (Milwaukee) 1
Qualitative: regional totals/census tract totals redistributed. 14
Delphi technique (Charlotte, Washington) 2
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Although both case study areas were currently implementing DRAM EMPAL . their histories
were very different. Atlanta has used a regression based model. EMPIRIC. for many years.
but has phased this out in favour of DRAM/EMPAL (Int. 29a). Chicago has undertaken no
new modelling for 20 years, but instead has carried out a process of forecast revision every
two years (Int. 32a). The views from the sample on the techniques can be divided into three
sections; (1) the use of the models, (2) the adequacy of the techniques and (3) the future and

potential improvements. These are discussed in turn.

From the interviews, there seems to be a trend among the larger MPOs to move towards a
computer modelling approach to land use and transport interaction in the long term.
However, each state has its own individual agency structure, each with different remits.
Atlanta, for example, has the regional agencies for both planning and transport planning
brought together as ARC (Atlanta Regional Council). ARC have produced forecasts using
DRAM/EMPAL (Atlanta Regional Commission, 1995). Chicago, by contrast, has separate
organisations, with NEIPC (North Eastern Illinois Planning Commission) traditionally
responsible for land use forecasts (and hence DRAM/EMPAL), while CATS (Chicago Area
Transportation Study) undertakes the transport modelling. There is some difficulty here co-

ordinating the combined modelling resources.

The rationale for using DRAM/EMPAL in Atlanta is chiefly to allocate regional growth
forecasts to a zonal (sub-county) level, in order for other agencies (sewage, education etc.) to
have forecasts to work with. The model is not used to examine the impact of different
transport policies on land use policies, as there are few land use policies for the region, the
interest being instead upon catering for growth (Int.29a). A good example of this is the
Atlanta 1989 Growth Management legislation, which is concerned with co-ordinating
counties for anticipated utility demands, i.e. it is concerned only with accommodating

economic and demographic development.

This highlights the fact that the use of such models in the USA is primarily for traffic
modelling, (and hence for the prediction of future year transport patterns to feed into air
quality models), and thus the land use predictions themselves are not the final desired
outcome of the modelling process. However, this output has been seized upon as useful in
debates about transport policy. A good example of this is the current debate over

infrastructure projects around Chicago.
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In Chicago there has been debate regarding the benefits of expending significant resources
on DRAM/EMPAL modelling, when the transport planners do not anticipate significant land
use changes from the policies proposed. However these policies include an outer ring road
and a third airport, which would be expected to have significant impacts. Consequently there
is pressure from various environmental groups to undertake the modelling to examine the
impact of these proposals on land use. The environmental lobby believes that the results w ill
show increased urban sprawl due to higher peripheral accessibility to the south of the urban
area (see Figure 4.2). which they claim is undesirable on environmental grounds. Therc is
also the claim that the beltway and airport are being located specifically to provide a focus
for economic growth south of the city (Int. 35a). The net result is that the impacts that
transport will have upon new development and the re-distribution of activities in the Chicago
Metropolitan area are high on the political agenda, and there is some pressure to provide

estimates of the possible land use changes.

With regard to the adequacy of modelling, as was common in the UK sample, there was a
general caution. It was found that planners considered the use of a model more difficult
where politics or conflicting objectives were involved, as in the Chicago example. Rather.
models were better suited to giving best options in a consensus environment. The idea of
using a model for holistic urban development was redundant as ‘political realities often
making modelling useless’ (Int. 24a). In other words the models were not perceived to

represent the chaos of the real system.

There was criticism from the sample on the requirements of the CAAA and ISTEA. An
interviewee in Atlanta commented that the regulations were unlikely to survive in their
current form, simply because the attainment standards were too high (Int. 29a). Moreover,
they required a level of statistical certainty that modelling cannot deliver. The following

comment is typical of the view expressed by several state planners:

'the current regulatory requirements demand a level of analytic precision beyond the
current state of the art in modelling' (Transportation Research Board, 1995 p.6).

This quote is taken from a study into the relationship between transport policy to reduce

highway capacity, and its impacts on air quality.

Similarly the MPO Commission often demanded more from a model than it (and the
modellers) could reasonably deliver. For example, zonal disaggregation was cited as a
problem, where county planners wished for forecasting on a very fine scale. at which 'the

relevance and significance of a statistical model (i.e. EMPAL) is completely lost’ (Int.29a).
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Also, one interviewee commented that the concept of probabilities and uncertainty In

estimation was not always easy for planners and decision makers to deal with.
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As to the appropriateness of the modelling itself.  comments mostly relate to
DRAM/EMPAL, which very much is the 'standard’ practice model. When asked whether the
model met the aims for which it was applied, the answer from the Atlanta Regional Council
(ARC) was both yes and no. 'Yes', because the model is the most reasoned method to allocate
growth where the methodology of the model and its limitations are well understood. "No'.
because the criteria set out under CAAA and ISTEA are too demanding for the model's
capabilities. At Chicago, modelling was criticised on more technical grounds and because ot
the large resources required to set up and calibrate the model (Int.32a). This perhaps
reflected the fact that at the time of the interviews, the planners were involved in designing

and resourcing the model calibration.

Perhaps the largest suggested weakness of DRAM/EMPAL was that it is unsuited to testing
the kinds of fiscal policies that planners wish to test. However, of the other models that were
mentioned by the sample, some were too expensive, others too unwieldy. For example.
economic models of the type developed by Anas (e.g. Anas, 1985; 1995) were desirable. but
perceived as difficult to calibrate’. Perhaps more importantly, DRAM/EMPAL used the
kinds of data already collected by ARC and NEIPC, rather than requiring specific data

collection.

It should be noted that the modelling undertaken at ARC still required detailed analysis of
the model results, and further manual reallocation of the output, via a series of Delphi type
discussion groups. For example, during the earlier EMPIRIC modelling, only around 40% of
the final allocations were results from the model, the remaining 60% coming from
subsequent, discussion based, reallocations. However, the modeller responsible for
DRAM/EMPAL did express confidence in the results, due in part to its reputation from

numerous implementations, and established calibration procedures (Int. 25a).

Finally, the future prospects for the methods was discussed with the planners. Modelling
transport impacts on land use is becoming established in the USA, and is likely to remain so
while there is a federal requirement to examine the relationship. However, the adequacy or
suitability of the modelling method used was a secondary factor to the issue of 'being seen to
be doing something’ (Int. 27a). ISTEA requires a process to be in place, and does not judge
the quality of the plan to result from that process. One planner commented that this put too

much focus on getting the numbers out, rather than detailed analysis of those results (Int.

*Anas (1995) outlines the calibration of the NYSIM short run land use model. Ca.libration was a series
of steps that varied for each submodel, and appeared most complex for the shopping model and the
derivation of the utility coefficients.
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27a). Furthermore, it is true to say that some planners were entering into this formal analysis
quite reluctantly. Nevertheless, the modelling frameworks seemed to be increasing in

complexity, with integration of the models into Geographic Information Systems and fully

automated model iterations (Putman, 1994).

Part of this reluctance is that there is still a large divergence of opinion concerning the
circumstances under which transport impacts on land use are significant. Certainly some saw
forecasting land use impacts as secondary to network effects (Int. 34a). and not sienificant

enough to warrant the complexities of modelling them.

There was also a realisation that the devolved county structure and general “bottom up’
planning framework in the USA is unsuitable for strategic economic forecasting. However,
the hurdles to overcome this are large. For example Atlanta comprises six counties: but its
area of economic influence extends into others which ARC does not have a remit to analyse,
but which contribute to the transport problems in Atlanta itself. Nor do the peripheral
counties wish to be incorporated into the Metropolitan area, due to the higher taxes and

urban problem issues that this could involve them in.

The comments from federal government however, were that the environmental emphasis will
not weaken, and integration of transport, land use and environmental planning will continue.
with perhaps a strengthening of regional government. This view is reflected in the recent
Federal Housing and Urban Development document; 'Regionalism: The New Geography of
Opportunity' (Cisneros, 1995), which argues towards an elected, and hence accountable
form, of regional government in the USA, to further strengthen this process (Int. 24a). This is
a significant step, and would provide an elected government on the same tier as the MPO. i.e.

on a regional level.

4.6.3 Methods used in Germany

Transport impacts on land use are assessed in an ad hoc basis in Germany, and analysis tends
to make use of 'impact' studies, rather than dynamic modelling. In fact, the interviewee
commented that there was no use of complex urban modelling other than 'traditional’ traffic
demand modelling. For example, the IRPUD model was applied in Dortmund and Cologne
in 1970s, but despite initial enthusiasm, neither city updated their datasets, and the model is

no longer used in planning studies (Int. 22a).

Much of this decline was put down to changes in planning ideology. abandoning the ‘master

planning’ approach, and opting for more incremental approaches in the 1980°s. In this
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respect the decline of ‘rational systems’ approaches to planning was a multinational
occurrence. Furthermore, there was a realisation that obtaining data on land use impacts was
difficult, and that statistical estimation for calibration was often impossible. A central

problem in estimating impacts was that empirical and theoretical evidence may be in conflict.

and hence subjective judgements must be involved.

As for whether there was likely to be any resurgence in the use of models, the interviewee
pointed to a burgeoning study of land use transport models. and the realisation by planners
that a ‘vision” of urban areas is required, which is likely to lead to renewed use of modelling

for strategic forecasting.

4.7 Comparison between the sets of interviews

Any comparisons or conclusions about treatment of land use impacts between the UK and
USA need to be seen in the light of differing planning structures between the two countries.
The USA has a very devolved planning system. with weak strategic planning and
responsibility for land use development plans generally falling to the counties, i.e. the lowest
agency tier. This can be termed a 'bottom up' structure. Unlike the UK there is then no
binding urban strategic plan to which the county plans have to comply, only guidance
produced by the MPO and Council of Governments (the land use planning equivalent of the
MPO). Property development is very much seen as the unassailable right of the individual.
Germany also has a 'bottom up' system, but in contrast to the USA, regional government is
very strong. The UK is more ‘top-down’; although some of the planners interviewed felt that
strategic planning is threatened by local government re-organisation, an issue discussed

further in Chapter $.
The interview results presented in this chapter show several areas where treatment of
transport impacts on land use are similar in the UK and USA, and some in which they are

different:

4.7.1  Similarities

* Both sets of interviews, plus the German interview, point to a renewed interest in
transport impacts on land use, although for different reasons. The net result is morc
discussion about suitable methods to understand, conceptualise and forecast the impact

that transport policy has upon land use.



There is a tentative acceptance that forecasting transport impacts on land use produces

useful data, that outweigh the cost of producing them in most circumstances.

However, both the UK and USA interviews also point to a lack of consensus in
planning as to the circumstances under which transport impacts on land use are
important. Different experts will have conflicting views about the same transport

policies, as shown with the toll road and third airport in Chicago.

Another key similarity were comments about the importance of viewing transport
impacts on land use together with other elements in the urban system. especially
economic growth and overall transport policy objectives. There is an acknowledgement

that predicted impacts, are just one element in the decision making process.

The separation of land use and transport planning into two distinct forms of
functional planning was also common. This is most marked by the presence of separate
planning and transportation organisations, as in most authorities in the UK, and some
agencies in the USA. However, a key point raised by one interview in the USA was that
simply putting land use and transport planners together in one agency is not enough:
what is required is a broadening of vision and methods, especially in the education of

planners.

Another similarity, although noticeably more marked in the USA sample, was the focus
upon effective and consistent data collection over time, and the ability of the models to
use this existing data. However, maintaining and updating a dataset is expensive, even if

it can be used for monitoring without a modelling methodology.

4.7.2  Differences

The current incorporation of transport impacts on land use into the USA transportation
planning process is a major distinction from the UK and Germany. The explicit focus
upon process in the ISTEA regulations, as a Federal requirement, goes beyond UK
land use and transport policy. It is forcing the use of explicit techniques, which means
that the relationships considered are more clearly demonstrated. As one UK consultant

commented:

‘the Americans do the real avant-garde kind of work, not necessar ily the intellectual
development, but they do impose the standard’ (Int. 23a).
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o The attitudes towards modelling also differ. In the UK. land use planners are generally
more sceptical about modelling than in the USA. From the American sample there was
less debate about whether models are appropriate or not, and more about which method
was best, and ease of implementation. It seemed to be the view that when faced with the
prospect of having to examine transport impacts on land use. modelling approaches were

favoured as being more rigorous. with Delphi being a lower cost alternatiy e,

o The use of models is also different. The use of land use response models in the USA was
not as widespread as first thought, although the number is steadily increasing.
Furthermore, most MPOs using a model run ‘one shot’ (or static) land use models. which
vary in the level of interaction with the (mostly pre-existing) transport model. Fully
interactive modelling (of the type found in MEPLAN or LILT) is still in the
experimental stage (Putman, 1994). Furthermore. it should also be noted that only a
small number of MPOs currently use land use models. Far more common, according to

the sample, is a discussion based *Delphi’ type exercise.

e The view from several UK experts, that the structure planning and development control
system can ‘control’ land use impacts, is not the case in the USA. Firstly in the USA,
structure planning is very weak, spatial zoning is administratively separated from
planning, and development rights are very strongly guarded at the local level. Secondly.
and perhaps more important; there is a much greater respect of the power of the free

market to develop as it wishes than is acknowledged in the UK.

With interview results, the key consideration must be how far the samples are representative
of the planning situations in the UK and USA as a whole. It is thought that the sample is
representative due to the selection criteria outlined in section 4.3. However, there is a bias in
the sample in that ‘cutting edge’ opinion was deliberately sought. The responses would
probably have been less positive if a random selection of planners had been chosen
(especially in the UK), as there is little familiarity with transport impacts on land usc
according to the sample. It is also interesting to note that there was significant overlap in
views between different elements of the sample, and in many respects the distinction of the
sample via their education and training is more revealing than their current position. This is
best illustrated with regard to views on modelling, where the more training and experience
with models the respondent had, the more likely they were to give favourable comments

towards them.
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4.8 Conclusions

The results of this qualitative investigation into planners’ views on the importance of
transport impacts on land use set the context and Justification for the thesis. The evidence

presented in this chapter suggests that the hypothesis:

That there is no common practice of assessing transport impacts upon land usc in
the UK, despite the existence of appropriate methods. Lack of data, plus a belief
among planners that the impacts are of only minor importance, has restricted
study for the purposes of strategic urban planning;
is correct. The review of the policy literature, combined with a consensus trom the sample.
revealed that there is no common practice of assessing transport impacts on land use within

the strategic planning process in the UK, either in the derivation of structure plans. or in the

appraisal of transport policy.

It was found that the reasons for this lack of common practice focused upon four issues.
Firstly the lack of a requirement in government policy or guidance to examine these impacts.
There is only brief mention of the issues in PPG13, which focuses only on the issuc of
reducing travel via land use planning, for which policy instruments are already in place.
Secondly, there is a perception that when transport impacts on land use do occur. there is
little policy significance associated with them, and the development control process can
prevent unwanted impacts. Thirdly, the findings from research into transport impacts on land
use, as found in Chapter 3, are often inconclusive and ambiguous. Finally. most planners are

unfamiliar with the techniques that can be used to examine transport impacts on land use.

Underlying all these issues is the fact that effective assessment of transport impacts on land
use relies upon linking land use and transport planning, linkages which have been eroded
during the retraction from comprehensive planning during the 1980's. Thus the current
situation is one in which land use response is treated inconsistently, with development
benefits highlighted where desirable, and ignored when not. Any methods used tend to be ad

hoc and rarely comparable with other studies. This hinders developing a clear understanding

of the impacts of transport on land use over time.

However, the interviews also showed that there are strong reasons for concluding that the

lack of study of transport impacts on land use is in need of reappraisal. There was a gencral

consensus from the sample that:
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o a shift back towards comprehensive planning. combining land use and transport. is
necessary to address the 'sustainability' and environmental voals of planning. including

issues of reducing traffic congestion, increasing air quality and developing energy

efficient urban forms:

e land use impacts may be responsible for features such as the ‘premature obsolescence’
(Int. 24a) of transportation facilities (e.g. new roads becoming congested far earlier than
predicted due to changing land use patterns). meaning that transport planning must

incorporate land use elements in order to produce accurate and robust transport forecasts.

From a smaller number of the sample, there was also the realisation that market proccsses
can often subvert the planning system, and that conflicting objectives within planning can
often lead to development in areas where development was not intended. Moreover, this

often occurs with new or improved transport corridors.

It can be concluded from these findings that the research agenda needs to change. The time
for debating whether transport impacts on land use should be considered is over, and
research must move on to the critical issue of finding the most practical methods of studying
such impacts within the planning system. The hypothesis stated that 'appropriate methods'
already existed: a clause that was not substantiated from the planner interviews. In the UK,
knowledge of potential methods was sketchy. the preferred approach seemed to vary
depending upon the views of the planner or expert concerning modelling in general. Thus

there was no consensus on the best overall method (see Section 4.6.1).

However, in the USA, the modelling methodologies were considered the most appropriate
and prestigious in order to meet the ISTEA requirements. This was largely without
knowledge of the accuracy or reliability of the results that the models could produce. and
indeed an important conclusion from the American interviews was that the methods were

applied in order to be ‘seen to be doing something™ rather than to produce high quality

forecasts.

On the basis of these conclusions, the remainder of the thesis examines different methods ot
forecasting transport impacts on land use, and determines their relevance to strategic
planning in the UK. From the US interviews, it is clear that assessment of methods needs to

be made against issues of cost, complexity. and acceptability. Chapter 5 begins this by
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introducing the study area for the application of the methods, and its land use and transport

planning context.
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CHAPTER 5
INTRODUCTION TO THE CASE STUDY AREA:
EDINBURGH AND ITS SURROUNDING REGION

5.1 Introduction

This short chapter has two aims. Firstly it introduces the study area where the methods for
estimating land use response were applied, and provides the necessary economic and policy
background. Secondly it outlines the interview methodology that was applied in the case
study area, and summarises some of the Phase 1 interview results that specifically apply to

Edinburgh and Lothian.

Edinburgh and its surrounding region was ideal as the study area for this research as it is:

* a growing and relatively self contained city, which is likely to continue expanding.
leading to pressures on the strategic planning process to cater for growth and also plan for
a more sustainable urban system;

e of a sufficient size to warrant examination on the strategic scale:

e in common with many other cities, facing decentralisation and counter-urbanisation

pressures.

Clearly a number of UK regional capitals could also fit these criteria, including Bristol.
Newcastle or even London. However, Edinburgh also had a number of practical advantages.
including the availability of a suitable transport model, and its consideration of both LRT
and road pricing as policy options. On this basis Edinburgh was selected as the case study,

and permission obtained to use the strategic authorities’ transport model of the study area.

5.2 The geography of Edinburgh and its surrounding region.

5.2.1 Demographics, development and employment.

The study area was largely determined by the zoning of the transport model. It therefore

consists of Edinburgh and its surrounding districts of West Lothian. Midlothian and I ast
Lothian, covering 1723 square kilometres (Lothian Regional Council. 1991). The arca B

Scotland's most densely populated region. with a total population of just over 750.000
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people. Summary population and employment data is presented in table 5.1. The region of

-~ .

Fife is also included, due to its social and economic links with Lothian.

Table 5.1: Summary study area population and employment statistics (Lothian
Regional Council, 1994)

Edinburgh East West Mid- Lothian Fife
Lothian | Lothian | Lothian Total

1991 Population 439,700 84,900 | 146,400 80,100 751,000 149,252

LRC Population
estimate 2005 457,600 | 90,200 | 153,700 | 84,700 786,300 N/A
1991 Service
Employment 204,100 14,200 | 28,700 13,900 260,900 N/A
1991 Total

Employment 248,900 21,400 | 49,300 20,700 340,300 93,800

Figure 5.1 shows the district boundaries, while figures 5.2a and b show the Lothian and Fife
study area divided into 25 zones. From figure 5.2a, Edinburgh clearly dominates, being the
capital of Scotland and Britain’s second financial centre after London, with the service sector
comprising over 80% of all jobs in the city. Zone 1 comprises ‘New Town’, a largely
Georgian area with over half the office space and service sector employment in Lothian (also
known as the ‘Golden rectangle’: Figure 5.3, page 83). During the 1980s there was fast
growth in office construction (such as the West Central Exchange, in zones | and 14) and

increases in service sector employment densities.

Figure 5.1: Study area map showing the district boundaries and study area zoning for
the transport and land use models (see Chapters 7 and 8).
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Figure 5.2:  The study area: Edinburgh and surrounding districts
(Reproduced from The MV A Consultancy, 1994)
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Figure 5.2a:  Map of the study area (Lothian and Fife), showing outer zones for the JIF (JATES into Fife) modelling study.

Note that for the previous JATES (Joint Authorities Transport and Environmental Study) work, zones 15, 22 and 23 were combined as zone
15, and zones 24 and 25 excluded.
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- Figure 5.2b: Detail of Edinburgh divided into 14 zones




Figure 5.3: Edinburgh New Town. (George Street facing Charlotte Square). This area of the city
includes a large percentage of the office space in Lothian, as well as several public attractions such as
art galleries and parks. It is under increasing environmental pressure from car traffic.

Figure 5.4: The Scottish Office, Victoria Dock, Leith (looking south). The Scottish Office employs
over 1600 workers in this building, which includes a swimming pool and squash courts. This *London
Docklands’ type development has accompanied some gentrification of housing and facilities, but much
of Leith remains in decay; notice the high rise blocks in the background on Lindsey road, an area where

the urban environment is much poorer.



84

Decentralisation of businesses is also occurring, especially to the west of the city. with
developments such as Edinburgh Park and South Gyle (zones 9 and 16 respectively).
Further out, West Lothian is also a fast growing area, both as a commuter area for
Edinburgh, and as an employment centre in its own right. For example Livingstone has
grown by 1000 jobs a year for the last decade, and now has a population of over 41.000
(Estates Gazette, 1995). Most of this has been in either high technology or service sector jobs

along motorway corridors.

However, while the centre and west of Edinburgh may have high service sector growth, there
are also depressed areas such as Leith and Sighthill, most with bespoke re-generation
schemes. Perhaps the most high profile of these has been the regeneration of the Port of Leith
(zone 4), including the move of 1600 jobs in the Scottish Office to Victoria Quay (figure
5.4), and current plans for new developments including a large shopping and port
development called ‘Ocean terminal’. There are also Scottish Development Agency schemes
in Wester Hailes and Sighthill (zone 9). Even the ‘Old town’ (zone 2) has required
regeneration, the ‘Edinburgh Old Town Renewal trust’ acting to increase economic activity

and population in this area (Planning, 1997).

In terms of housing, the region is facing a general shortage of stock. The Lothian Regional
Council Report of Survey (1994a) comments that housing provision is a central problem in
Lothian, both due to a lack of suitable sites, and a lack of spare capacity in utility provision
(e.g. water and education). Edinburgh is widely considered to be a city of high cultural and
architectural quality, and has a significant tourist industry. However, it is also true that that
quality is being eroded by development pressure and traffic growth. Edinburgh has a green
belt, and is pledged not to encroach upon it. In spite of this there is a major plan for up to
5000 dwellings ‘the South East Wedge’ development (in zone 5), itself partly situated on

Greenbelt.

5.2.2  Transport and land use planning: organisation and policy
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