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Introduction

Thinking about the city of the future is the sott of thing which makes
people nervous. The headlines shown in Fig. 1 ate typical of those
which can be found most days in some newspapet ot other. They tell
of fears of uncertainties and of conflicts: where will the road go?
and ‘We shan’t be moved say residents’. Thete is a conflict between
residents and planners, and between different sections of the com-
munity. For example, we all believe in increased accessibility; we all
believe in an improved environment; but one man’s increase in
accessibility is usually another man’s decrease in environmental
quality.

Similat fears and conflicts arise in relation to other aspects of the city
of the future. Figure 2 shows a mixture of optimism and pessimism
about housing problems, and conflicting advice on policy from experts.
Figure 3 shows headlines which express concern about the availability
of jobs and a description of a rather unusual plea for assistance. Figure 4
expresses some of the problems of affluence: more people can afford to
be tourists; London already has enough tourists; some cities do not
have enough; some beauty spots — the recreation areas of the urbanites
_want it both ways, to have the tourists’ trade, but to remain
uncrowded!

If T am to talk adequately about the city of the future, then I must
confront these kinds of feats and conflicts. I hope to be able to show
you that the analytical tools of the urban and regional geographet have
a uscfulness in relation to the most substantial urban problems.
But let me begin, as perhaps every lecturer should, by defining the
terms used in my title.

There are many ways of defining a city. The concept is sometimes
associated with the administrative unit, such as the city of Leeds.
But administrative definitions rarely keep pace with urban growth
and territorial expansion, and so we introduce the concept of the city
region: let us say ILeeds and its surrounding outer subutbs. We

* An Tnaugural Lecture delivered on 11 October 1971. Professor Wilson was appointed
to the Chair of Urban and Regional Geography in 1970.
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might cast our net even mote widely in the case of cities which are parts
of urbanized regions, and take the whole region — now called a conur-
bation —as the definition of our concept. However, it is not particu-
latly fruitful to attempt a precise or all-embracing definition of the
concept of a city. I am concerned tonight with many aspects of urban
life, and hence with the broadest possible definition — the city region
or the conurbation, and its connections with surrounding ateas and the
outside world generally. No city, however defined, can be studied in
isolation.

My title refers to ‘understanding the city’. The concept of under-
standing must have a very broad meaning in this context. Utban life,
these days, is almost all life in countries like outs. Aldous Huxley and
George Orwell may have as much to offer us by way of understanding
the city of the future as the scientist. Not, of coutse, is the geographer
the only scientist to engage in the study of cities, and I am conscious
of the work of many of my colleagues in related disciplines. However, 1
am primarily concerned tonight with the recent development of what
are essentially scientific methods in urban and regional geography.

What are the characteristics of such an approach? It must involve
the development of hypotheses and theoties about how cities work, the
testing of these against observation, the continual refinement and
search for higher levels of explanation; and ultimately, the develop-
ment of a predictive capability. Scientists have been conspicuously
successful in many fields in the study of complex systems. Whatever
else it is, the city is a complex system, and it has been relatively under-
studied by scientific methods.

Urban and regional geography is a young science. It has passed
through the early stages of its quantitative revolution with a primary
concern for observation, measurement, statistical analysis and inductive
inference. The accumulated pictutes are of the greatest importance
and perhaps begin to offer students of the city the kind of thing which
Tycho Brahe offered astronomers in the sixteenth century. Theory
building — or model building if we introduce the notion of a model as a
formal representation of a theory —is a more recent activity, and the
potential of this application of the hypothetico-deductive patt of the
scientific method is very exciting. It is this aspect of urban and regional
geography, and this concept of understanding on which I shall con-
centrate this evening.

2

Understanding the City of the Future

I entitled this lecture “Understanding the city of the future’ because
I wanted to indicate that scientific work in this field could be usefully
future oriented. By understanding the city in terms of theories and
computer models, we can develop analytical and predictive capabilities
which will help us first understand, and then perhaps begin to solve,
the sott of problems I mentioned earlier. We ate attempting to provide
the scientific analytical basis for the planners of the futute city. A
former honorary vice-president of the Town Planning Institute once
said: “Town Planning is the Att of which Geography is the Science.’l
It is such a theme which I am attempting to address, and to live up to,
tonight.

So much, then, by way of introduction. In the rest of my lecture I
want to attempt three things: firstly, to outline the main components of
the city, the main directions of change, and the associated problems;
secondly, to indicate the kinds of computer models which will help
us in our analysis; and thirdly, to attempt a broad assessment of what
the city of the future might look like, firstly assuming that present
trends in policy continue, and secondly assuming that our developing
analytical skills may take us towards something better.

Main components, directions of change, and problems

The most important components of the city are its people. We are
interested in the great variety of people’s activity pattetns, and the
relationship of these to the spatial organization of the city. One of our
main concerns is to understand this vatiety, and to use our understand-
ing to ensure that the requisite variety? of opportunities is on offer to
sustain the present richness where it exists, and to solve problems whete
possible. We are concerned, then, with population structure —and
where people live, work, shop, and find their social and trecreational
opportunities. We are also concerned with the organizations of the
city — that is, the urban economy — its role and position in the national
economy, and its spatial organization within the city. We are interested
in interactions, many of which reveal themselves as transport flows,
and in physical infrastructure, which supports the activities of both
people and organizations.

1 Lord Justice Scott, quoted by Willatts (1965).
% This term _can be given a technical meaning as well as a colloquial one and related to
the law of requisite variety of Ashby (1956).
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To illustrate these concepts, I would like to show you some maps.
Most of these tefer to the Leeds city region — narrowly defined as the
city and its surrounding local authorities — though some refer to the
conutbation as a whole. The patterns and processes which are revealed
by these maps are more or less typical of most British cities, so that
although I am taking one city to fix ideas, I hope that my comments
and conclusions are reasonably general. The only qualification to this
statement is that thete has been relatively less growth, in both popula-
tion and economic terms, in this area than in some other cities.

Figure 5 is a graph of the population of Leeds and of the West Riding
County areas. This shows the situation to have been relatively static.
(The increase indicated by the dotted line was partly created by a
boundary change.) Figure 6 shows the spatial distribution of popula-
tion, indicating progressively lower densities from the city centre
outwards. There is the usual hole in the centre where industrial and
commercial land use outbids residential use. This is a base map for
subsequent figures in which information is usually presented as a
petrcentage of total population. We can dig a little deeper by looking at
population dynamics at a reasonably fine spatial scale. Figure 7 shows
petcentage net in-migration — in this case for the conurbation — from
1961 to 1966. We can easily see what is popularly called the ‘flight to
the suburbs’. It is now interesting to dig a little deeper still, and to find
out where different kinds of people live. Figure 8 shows the distribu-
tion of houscholds by car ownership — which I am taking as a rough
index of how well-off people are. The heavily shaded areas of this figure
are those in which a high percentage of households do not own a car;
the more lightly shaded areas ate those in which a higher percentage of
households own at least one car. A good range of spatial differentiation
is indicated by this figure: less well-off people tend to live nearer the
centre, and more in the south than in the north. If we couple this
information with that of the earlier map of net in-migration, we see
that this degree of spatial polarization may be intensifying.

I am especially interested in building up a picture of particularly
disadvantaged groups within the city. I began this process in a rough
and ready way with Fig. 8. Figure 9 shows another example of a group
which is likely to be particularly disadvantaged — the resident popula-
tion in 1966 born in Commonwealth countries, shown as a percentage
of the total population. We see, then, that disadvantaged groups are
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often telatively concentrated spatially. There is a relatively simple
explanation for this: the poorer people in the city —and the par-
ticulatly disadvantaged are likely to be poor whatever else they are —
live in the pooret quality housing. To get a rough measure of the quality
of housing in different patts of the city, I have produced Fig. 10, which
shows the percentage of houses in different parts of the city without a
fixed bath — again, for 1966. The figure speaks for itself, and correlates
with the eatlier maps: poorer housing near the centre, and more in
the south than in the north. As a further rough generalization, we
might say that the pootest quality housing was likely to be found in the
ptivate rented sector, with better housing in the public rented sector,
and better still in the owner-occupied sector. The spatial distribution
of housing in these three tenure groups is shown in Figs. 11 to 13;
in each, heavier shading indicates a higher percentage in that group.
The distribution of the private tented sector is shown in Fig. 11; of
public rented housing in Fig. 12; and of owner-occupied housing in
Fig. 13. We find progressively better housing as we move from centre
to suburbs, with the same sector differentiation which we noted eatlier
between north and south.

Next, we can turn to employment. The plot of total employment in
Leeds and in the county ovetr a 15-year petiod is shown in Fig. 14,
and again indicates a relatively static situation. Figure 15 shows the
spatial distribution of employment in 1966 — in this case at 2 somewhat
more coatse spatial scale than usual because of data difficulties. Figure
16 shows the gross petcentage change in employment between 1961
and 1966 at this spatial scale. Although the decentralization of jobs is
not yet on the same scale as the movement of people, the figure does
indicate a decentralization process at work.

It would be nice to be able to bteak down the employment, par-
ticularly in the service sectors, so that, along with other indices we could
build up a pictute of the quality of services on offer in different parts of
the city. This is very difficult because of data deficiencies at the present
time, and in any case it is always difficult to measure quality of service.

Finally, Fig. 17 shows the road part of the Leeds transport system.
The system is highway dominated of course, and the public transport
system is mainly the bus system.

Given this background, can we begin to identify the most important
problems in cities? Can we produce a systematic analysis of the

)
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newspaper headlines I showed earlier? I want to begin this exercise by
distinguishing two kinds of problem, ‘important’ and ‘serious’ prob-
lems, following, and perhaps paraphrasing, the use of these terms by
Banfield.® An important problem is 2 major itritation, but something
which we could, at a pinch, live with. If we wete talking about health,
an important problem would be the common cold. A setious problem
is potentially or inevitably destructive in a more basic way. It is a
potentially fatal, ot actually fatal, disease. It is wotth doing a lot of
work on important problems, and much of utban planning is rightly
concerned with such problems; it is absolutely vital to do a lot of work
on, and to solve, serious problems.

‘The pessimists believe that we are beset with setious problems and
that catastrophes are just around the corner. Their predictions may
have an ecological (essentially bio-economic) basis, or a socio-economic
basis. Events of the past few years, in American cities especially, but
also in European cities, have almost convinced even the essential
optimists such as myself that the pessimistic view may be the only
tenable one. I will assume for the moment that extreme catastrophes
will not occut — though I shall add a qualification about this assumption
later — but I shall try to identify some of the problems which have
generated this pessimism. I shall try to concern myself mainly with
what seems to me to be the most serious problems, though I do not
underestimate the relevance of wotk on important problems, and I
shall refer to these from time to time.

The most serious problems in cities seem to me to be associated
with the individual problems of particularly disadvantaged groups.
Even worse, perhaps, people in such groups may feel themselves pet-
petually trapped in their position of disadvantage. They may be
identified by their poverty, their ethnic charactetistics, their religious
charactetistics, their age or health, or some mixtute of these. (The
Women’s Liberation Movement might say that they could be charac-
terized by sex.) The groups are usually faitly easily identifiable, and in
some cases, as we have seen, they occupy telatively small well defined
areas of cities, usually in the pootest quality housing. David Eversley*

3 E. C. Banfield (1968).

4 D. E. C. Eversley (1971): it is also interesting to relate this to what Galbraith (1958)
called ‘insular poverty’. Galbraith’s concepts are discussed in the utban context by
Griesinger and McClintock (1970).
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calls such areas ‘losing areas’, and he contrasts the level of services
which might be found there with those in what he calls ‘our lusher
suburbs’. There is certainly a considerable contrast in the quality of
services, private and perhaps public as well, available in different parts
of the city — and what I have called the disadvantaged groups usually
get the worst of most of these worlds. The services are worse in
losing areas because the income is not available to support something
better. The income is not available because, for a variety of reasons, the
workers in these areas cannot gain access to better jobs and more
income. Some public services in losing areas ate wotse because they ate
not sufficiently attractive to work in for the providers of services. There
are a number of chicken-and-egg questions here of course, but possibly
also some vicious circles.

The spatial polarization between less well-off and better off is not as
sharp as it might be in British cities because of the development of
suburban Council housing estates. But we should then recognize a
different kind of serious problem: the relatively poor in the suburbs
may not have the command over resources® to purchase adequate
accessibility to jobs, services, and other needs — especially since this
often means buying a car. This problem may also apply to members of
better-off households who do not have a car available: they are the old,
the young, the sick, those who cannot drive, or those who are married
to a car commuter who has taken the car for the day.

A problem which affects everybody is the transport problem in
cities. The driver of a Rolls Royce and a passenger on a Cotrporation
bus may share a substantial loss of time as they sit in a traffic jam
trying to gain access to a city centre in a peak period. I am not sure
whether this is a serious problem, or simply an important problem;
I would conjecture that aspects of it are serious, and other aspects
simply important. Traffic congestion, of course, has always been
present in large cities, and it would be to take an unduly optimistic
view to assume that we could be rid of it soon. This aspect of the
transport problem is probably simply important. Congestion tends
to be self-regulating, and one of its eflects in recent yeats has been to
help accelerate the suburbanization process. However, if our transport

5 Harvey (1971-A) follows Titmuss (1962) in defining a concept of ‘income’ which
relates to ‘command over resources’.
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policies are helping to create increasing polatization between less well-
off and better off, and are creating substantial accessibility deficiencies
for some members of better-off households also, then perhaps the
associated problems are serious. These problems turn on the reliance
on the private car, which is implicit in most transport developments in
recent years. The problems I have mentioned are likely partly to worsen
and partly to improve, because of increasing cat ownership. This is
expected to at least double from present levels in the next 20 to 30
years.® It will worsen at least marginally for car owners because of
increased congestion; it will probably improve for those who buy a
car for the first time. At present, in Leeds, it is estimated? that 709%, of
car owners actually use their car for journey to work. It is estimated
that, in the future, for comfort, this percentage should be as low as zo.
There is a considerable credibility gap between these numbers. I shall
return to these issues again shortly.

I could describe many other problems which are of considerable
concern, but, at least for the time being I shall consider them to be
important but not serious. Others would argue pethaps that I am
neglecting a number of other fundamental problems which are serious.
I shall return to some of these later with some qualifications to what I
have said so far.

Some models

I now want to describe some of the models of urban structure and
change which have been developed in recent years.? We are working
with these in both our teaching and tesearch programmes in the
Geography Department of this University. At this stage of my lecture,
I face the difficulty which many scientists face on occasions of this sort:
how to describe in a short time and in relatively non-technical language
something which really needs a lot of time and very technical language.
What I will attempt is a broad outline of the models needed, a descrip-
tion of some examples of models, and some indication of the state-of-
the-art.

Eatrlier, I outlined the main components of the city. These are sum-
matized in Fig. 18. The left-hand side of this figute refers to population

¢ M. E. Beesley and J. F. Kain (1964).
7 D. A. Quarmby (1967).
8 For a broad review, see Wilson (1971-A).
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structure and population activities, the right-hand side to economic
structure and economic activities. In the centre of the diagram, are the
associated demands for infrastructure, and for transport. I have
arranged the boxes of this figure to coincide with parts of the urban
system for which I would like to be able to construct a mathematical
model. In fact, I could present some kind of mathematical model for
each of the boxes—though some would be more satisfactory than
others.

On the population side, we need models of the structure of regional
and sub-regional populations by age and sex, and models of the
associated migration flows. At a finer spatial scale, we then have to
model this population’s choice of residential location and housing
consumption, of job, and their utilization of services. We have to show
how these different decisions interact with each other, and the extent
to which they are made jointly. In order to be able to tackle the kind of
problem which I have been discussing, the models need to operate at
a level of detail at which different types of people are represented, and
disadvantaged people can be identified.

On the economic side of the model we need a spatially aggregated
model to represent the overall structure of the urban economy, and a
set of models to represent the location of economic activity. Some
variables in this sector are controlled by the planners and the city
government — public rented housing supply is 2 good example — and
this both eases the modelling problem, and makes the overall model
system connect explicitly to variables which are being manipulated by
the planners.

Transport flows can be seen as interactions between various activity
patterns, and can be modelled as functions of these patterns and the
travel costs. The journey to work, for example, represents an interaction
between the spatial distribution of workers and the spatial distribution
of jobs. Infrastructure models are also connected to activity patterns
of course.

I would now like to show you one or two of the models in more
detail. We can make a lot of progress simply by using the mathema-
tician’s facility of abstraction. This provides an economy which permits
effective analysis in what would otherwise appear to be very com-
plicated situations. Consider, as a simple example, the task of estimating
the sales in the shopping centres of a large city, assuming that we are
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given the spatial distribution of the population and its spending power.
We would divide our city up into zones - say into 100 zones —and
then the main concept which would enable us to solve our analytical
problem would be that of the interaction between the population of a
residential zone and the shopping centre of another zone. The inter-
action is a flow of money, and measures the amount of the spending
power of that particular residential zone which is allocated to that
particular shopping zone. If we sum all the flows of cash into any one
shopping zone, then we can obtain an estimate of the total turnover
there. The only difficulty with this analysis so far is that if there are
100 zones, there are 100 x 100 (which is 10,000) interactions. Do we
map each of these individually, and then tty to forecast how each will
change over time? This is cleatly much too clumsy, and we find that
the mathematical model of this situation reduces the complexity to a
single equation:?

Sij = Ai (eiPs) Wiexp (—feyj) (0

In this equation, Sy is the flow of cash from any zone 7 to any zone j,
and it is estimated in the equation as a function of the purchasing
power of the residents of zone 7 ¢;P;, and the attractiveness of shops in
zone j, W, and the cost of travelling from zone 7 to zone j, ¢;;. Not only
have we now made the problem manageable — for this sort of model can
be represented on the computer very easily — but also we have a model,
a theory, which will predict for us how the pattern of retail flows will
change if something else changes, whether this be the distribution of
population, the relative attractiveness of the shopping centres or the
transport network. Since all of these things are changing all of the time,
it is not sutprising that this model has become an extremely useful
planning tool.

In terms of problem solving, it is useful at two levels. It is most
commonly used to solve what I eatlier called important problems, such
as where best to site a new shopping centre, or to check the size of a
shopping centre is such that it gets a good turnover per square foot
for the developer or the local authority. There is also a possibility that
the model can be used to explore setious problems. A measure of
accessibility of residents to shops can be detived from the model.1

® This model was first used in this form by Huff (1964) and Lakshmanan and Hansen

10 \(‘J(I/?GC-S}?.Hansen (1959).
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This enables us to begin to measure the accessibility to shops of dif-
ferent kinds of people, and in particular of disadvantaged people.
It might also aid the calculation of the ncidence of costs and benefits.
The same method of analysis could be used for other services. This
illustrates an important principle, and is near the heatt of my eatlier
distinction between important and setious problems. At the level of
the important problem, we can use the model to check that a new
shopping centre generates a good rate of return on its capital. This
can be done for private or public investment and is cleatly very impot-
tant indeed. It is possible to do this, however, without ever being
aware that it does nothing for some minority disadvantaged group,
and at the level of the serious problem, that is what we have to explore.

Note that this kind of model can be understood by anyone familiar
with such a process of abstraction, and a knowledge of elementary
algebra and the concept of a function. There is a whole family of
spatial interaction models which can be undetstood at this level.
Another similar model is the transport flow model:

Ty = AB,0D; exp (— foy) )

This model predicts the number of trips for some purpose between
zone i and zone ;. It would predict the journey to work, for example, as
a function of the spatial distribution of workers, the spatial distribution
of jobs, and the cost of travelling between each pair of zones.1

These models can be understood at a much deeper level if we are
prepared to dig deeper with our mathematical tools. The interactions
which we measure in these kinds of models each consist of a bundle of
individual trips. We could say that there are a very large number of
ways in which all the individuals in the city decide to locate themselves,
and hence to determine the trip pattern. It is then possible to see the
number of trips in a bundle as a statistical average over all the possible
ways of making up the bundle. This kind of statistical averaging can
be carried out by maximizing an entropy function, defined in terms of
the trip matrix as follows:12

S = —XxTilog Ty
s Ty ®

11 See, for example, Wilson, Hawkins, Hill and Wagon (1969) for an example of such a
model used in a disaggregated way, distinguishing car-owners and non-car-owners
and different transport modes.

12 A. G. Wilson (1970-A).
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We maximize it subject to the constraints on ttip ends — that is, total
otigins and destinations being assumed given — as follows:

Ty = O,
3Ty =0 2
X Ti; = Dy
o W) & L (5)
and subject to a constraint on total expenditure on travel:
%?Tiﬂii =C (6)

We can maximize this entropy function subject to these constraints
using the calculus in the usual way, and introducing a Lagrangian
multiplier for each constraint. The result is:

Ty = A:iBjO;D; exp (— i) (7)
and this, of coutse, is the simple transport low model which I intro-
duced earlier. This shows that some of these simple models have
hidden depths, and a more sound theoretical basis than may appear at
first sight. This example also allows me to indicate how prediction is
possible at all in this field. We all, as individuals, would strongly assert
that our decisions were our own, and were not very predictable!
In fact, of course, individual behaviour #s pretty unpredictable, but
the statistical averages, such as the flows between pairs of zones in a
city, are bundles of trips which are quite stable and predictable.

I wish I had the time available for me to be able to describe some
mote models to you in detail, but I am afraid that this is not the case.
What I will do therefore is to summarize the kinds of models which
are currently being developed and are in use. This I have attempted to
do in Table 1. This table is fatr from exhaustive, and the examples
given have been chosen to illustrate the range of approaches and
techniques which are being applied in the development of these models.
You will see that they include the spatial interaction models which I
used as my illustration, and a whole range of other techniques, from
mattix operator models, such as the demographic model and the input-
output model, linear programming models, econometric models,
various kinds of simulation models, differential equation models, and
so on. The technique chosen in a patticular case depends to some extent
on the interest and expertise of the model builder, and to some extent
on the problem which he is trying to solve. Some of the models which

12
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EXAMPLES TO ILLUSTRATE THE RANGE OF

MODEL BUILDING TECHNIQUES

Model Techniques used Examples in the literature
PorurATION
Single and multi-region Matrix operator Rogers (1966)
demographic Simultaneous ]
differential equation Wilson (1971-B)
Migration Log-linear regression Lowry (1966)

Residential-job location

Retail/service usage

Eco~omy

Single region
input-output
Multi-region
input-output

Economic activity
location

TRANSPORT
Genetation

Distribution
Modal split

Assignment

INFRASTRUCTURE

COMPREHENSIVE

Spatial interaction

Spatial interaction
Linear programming
Economic theory

Economettic
Simulation
Spatial interaction

Central place theory

Matrix operator

Matrix operator/
spatial interaction

Econometric

Economic theory

Regression analysis
Category analysts
Spatial interaction
Diversion curve

Discriminant analysis
Network analysis

Spatial interaction
Simulation

Lowty
EMPIRIC
Urban Dynamics

Masser (1969), Donovan (1971)
Wilson (1969)

Herbert and Stevens (1960)
Alonso (1964), Muth (1969),
Wingo (1961)

Kain (1962), Leathers (1967)
Chapin (1965), Taylor (1971)
Cotdey Hayes (1968) and National
Economic Development Council
(1970), Chapter 3

National Economic Development
Council (1970), Chapter 2

Artle (1959)

Leontief and Strout (1963),
Wilson (1970)

Hill (1965), Lakshmanan (1968),
Massey (1969), and Putman (1967,
1970)

Smith (1971)

Greater London Council (1966)
Wootton and Pick (1967)

Wagon and Wilson (1971), Ch. 4
Wagon and Wilson (1971), Ch. 4,
Wilson, Hawkins, Hill and Wagon
(1969)

Quarmby (1967)

Wagon and Wilson (1971), Ch. §

Swerdloff and Stowers (1966)
Robinson, Wolfe and Barringer

(1965)

Lowry (1964)
Hill (1965)
Forrester (1969)
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have been developed represent a mixture of techniques. The demo-
grapher and the economist, respectively, tend to focus primarily on
population structure and economic structure in the demographic
model and the input-output model; the geographer’s contribution in
this situation can be, and in this case has been, to develop multi-region
versions of the models by integrating them with interaction concepts,
and thus developjng a model which has a significant spatial dimension.

One of our main research tasks at the present time is to consider how
to fit all these models together. All of the models described so far are
partial models, and they should be fitted, if possible, into a general
model framework. The predictions of such a general model may not
coincide with the predictions of a set of partial models because of what
Forrester'® has called ‘the counter-intuitive behaviour of complex
systems’. This means that we should continue to try to build a general
model, but it will be clear from what I have been saying that many com-
binations of the sub-models are possible, and the problem is a very
complicated one. The last three rows of Table 1 show that examples of
comprehensive models do exist—I have chosen the Lowry model,
the EMPIRIC model, and Forrestet’s Urban Dynamics model as
examples — the first being a set of interaction models, the second an
econometric model, the third a simulation model. These particular
models are interesting tools, but a considerable price by way of
simplification has been paid in their development, and they can only be
used in planning contexts with considerable caution.

I will conclude this section of my lecture, on the models themselves,
by commenting briefly on the state of the art.1* Most of the models of
population structure and the location of population activities are
operational, and some at least work vetry well. On the economic side,
the models are cruder, they are more difficult to test than the population
models because of lack of data, and these models are less satisfactory.
The transport model is one of the best developed of the urban models,
and works very well, given a distribution of other activities as inputs.
But as I said at the outset, urban and regional geography is a young
science. The transport model has been used since the mid 1950s, the
other models mostly since the early 196os only. Relatively rapid
progtess is still being made in their development. However, the

13 J, W. Fottester (1969).
1 For a review of the state-of-the-art at greater length, see Wilson (1971-C).
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models are already sufficiently well developed to be useful. The demo-
graphic models tell us about the changing demand for housing, jobs
and services, something about the spatial distribution of these demands,
and the migration flows which result from disequilibrium in the system.
The population activity models tell us about the spatial structure of
this demand at a finer spatial scale. The transport model gives a good
account of the flows by different modes; it gives us a sufficiently good
understanding of the mechanism of modal choice that we can easily
tell, for example, whether forecast levels of usage on proposed public
transport systems, or new transport modes, are realistic. All of these
models offer tools for the planner which at least help him in the solu-
tion of what I called important problems, and are just beginning to
contribute to the solution of setrious problems. On the economic side,
at the urban and regional scale, we obtain some insights from our
models, but we do not yet understand the nature of agglomeration
economies in cities!® — the way in which the overall rate of growth at
the regional, or even the national, scale may be determined in part by
urban structure.

We are currently using the sort of model system which I have
described in an analysis of the geography of West Yorkshire in a
project sponsored by the Social Science Research Council 18

The city of the future

For the last part of my lecture I want to talk motre directly about the
city of the future, and the way in which urban and regional analysis
may have an impact on that future. I shall do this as follows: firstly, I
shall outline the tools of policy which planners and government have
available to them; secondly, I shall outline present policies as I see them
and describe the city of the future which I think will result from these;
thirdly, I shall make some guesses about how out tools of analysis may
help identify what is wrong with such a future, and what an alternative
might look like.

I have to begin with a number of assumptions. Several tiets of
government, from national to very local, have policies which have an
impact on urban development. I will firstly make the admittedly large

15 See, for example, the discussion inJacobs (1970).
16 At present, two research assistants wotk full time on the project, three members of

staff, another research assistant and six research students are associated with it at least
in part, making a sizeable research team.
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assumption that the form of government itself is up to the job. I will
also assume adequate fiscal and economic policies. On the fiscal side,
it will be necessaty to ensure either by some machinery of equalization,
ot by boundary changes, that what the Americans would call the central
city does not lose its tax base to the faster growing subutbs.l? On the
economic side, I will assume that we can maintain an adequate rate of
economic growth which matches an appropriate rate of population
growth, and that in so doing we are not overtaken by eco-catastrophes.
Many would argue that I would not be justified in making this assump-
tion at the present time.’8 It may be that there will be a range of social
and economic, and above all ecological problems, which I have not
considered in any detail tonight and to which we shall have to turn our
attention with increasing urgency in the near future. But with this
qualification, I will make this assumption for the present, and will
concentrate on the traditional tools of policy available to the city
planner and to urban governments — public expenditure and regulation.

Public authorities can spend money on housing, public services,
transpott systems, and even, to some extent, economic development.
They can regulate, at least partially, land use and spatial organization
in the city. They can regulate the modes of opetation of parts of the
housing system, parts of the transport system, the public services, and
part of the utban economy. These policy instruments form a very
powerful set of controls. We should note, however, that private
decisions have a2 major impact in the form of urban development — there
are strong extra-governmental forces at work —and this means that
there are considerable constraints on the way in which the planning
controls are exercised, and on their effectiveness.

How can I best summarize present policies in the exetcise of these
instruments of control? We can say as an approximate description of
a very complex process that the planner and the city government
attempt to manipulate the resources of the city, and to develop these
resources, so that social goals can be most effectively achieved.!® So the
planning policies are stated in terms of resources — in relation to hous-
ing, public setvices, transport and so on — and the test of these policies
is their effectiveness in relation to social goal achievement. The

17 D. E. C. Eversley (1971).
18 See, for example, B. Commoner (1963), P. Ehtlich (1968), and S. R. Eyre (1971).
19 A more detailed description of these concepts can be found in Wilson (1971-D).
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discussion of social goals in this context is a complex subject which I
cannot attempt to deal with in any depth tonight. I will look at plan-
ning policies in resoutce terms, and try to draw some conclusions about
the social impacts of these policies, and hence talk about social goals
rather indirectly.

Let me try to summarize existing policies very briefly — though I am
afraid that in trying to be brief I might present something of a carica-
ture. In the housing field, there is much encouragement of private
investment in owner-occupied housing; a substantial progtamme of
public housing for rent; and a declining private rental sector — with the
decline being permitted, apart from the minor encouragement of some
housing society developments. Admittance to the ownet-occupied
and public rental sectors is regulated in various ways. This makes the
decline in the stock of private rental housing particularly setious for
those who cannot gain admittance to the other sectors.

The main objectives of policy in relation to the public services could
perhaps be summarized as a concetn to maintain, and where possible
to improve, standards in an inflationary world. The kind of inflation
we have experienced in recent years puts considerable pressure on
urban public services, and slows down their rate of development.

In the transport sector, there is substantial public investment in
highways, and relatively modest public expenditure on public transport.
The transport system, of course, has a major impact on the spatial
organization of the city in general.

It is perhaps in the regulation and planning of spatial organization,
which involves relatively little public expenditure in itself though it
may have a large impact on private costs, that the urban planner -
as distinct from the housing manager or chief education officet, or
whatever — comes into his own. In the housing field, new developments
tend to be concentrated on very large estates. There is an attempt to
form neighbouthood units, and to plan most public services on this
basis, though some services are provided centrally on a city-wide basis.
In the field of economic development, there is often some attempt to
provide land, mostly in the form of industrial estates.

In all this, there often seems to be an attempt on the part of the
planner to generate a high degree of tidiness — not to mix land uses
where possible, to control untidy urban sprawl with green belts, and
so on. Some of the motivation for this kind of tidiness is good;
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sometimes thete is a danger that it may be a method of reducing
a complicated problem —the task of urban planning -to an over-
simplified form.

This city of the future is already tecognizable. If the planners have
not been too tidy, and have somehow managed to foster fundamentally
untidy things such as innovation, then the city economy will grow and
per capita income will rise. It will be a city of suburbs, each more or less
self-contained in its basic retail and public services, each with basically
sound housing. There will be plenty of local suburban jobs. An
efficient highway system will provide good access to a wider variety of
jobs across the city as a whole, and to these services and social and
tecreational opportunities which could not be obtained locally. There
will be some congestion, both in the city most of the time, and in the
countryside and other places of recreation at weekends. Looked at this
way, this is perhaps not too bad a futute for us to look forward to.
What could be wrong with it?

Its problems could be the problems of the city of today writ large.
There is likely to be a substantial section of the community who remain
patticularly disadvantaged —those who could not afford adequate
housing or adequate accessibility. They will live in areas which we can
already recognize today as being of poor quality or of potentially poor
quality for the relatively near future. These areas will still tend to be
neat city centres or in the inner suburbs. The services in these areas will
be of relatively poor quality, there may be relatively poor access to
jobs, and to facilities of all kinds, and perhaps above all, poor access to
opportunities for upward mobility. Thete is a strong possibility that the
disadvantaged people of this city of the future will feel more trapped
than the corresponding people today, in part since their position may
have worsened relatively if not absolutely.

There will also be a large number of suburbanites from relatively
well-off households whose salvation will not have been provided by
the private car and who will suffer from accessibility deficiencies. Life
in low density suburbs may not be so good for them.

It is much easier to state all these ptoblems than it is to solve them.
If we think of alternative futures to the one I have described, and
especially if we allow ourselves to think of less tidy ones, then we must
contemplate a very large number of alternatives.? For this reason alone,

2¢ This is the combinatorial problem of ‘design’ — see Harris (1967) and Scott (1971).
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and because of the complexity of the problem, thete is no easy answet.
And I should perhaps remind us at this stage that the problems which
I have just been describing assume that we can maintain a substantial
rate of economic growth, that the population explosion can be kept
under control, and the eco-catastrophes can be avoided. There is a fair
chance that we shall have to face some of the additional problems
resulting from at least some of these assumptions proving to be un-
sound.

What can the tools of analysis which I have been describing tell us
about all our problems? Essentially, our models will predict how the
population will respond to what is on offer. People make their choices
as a package of choices: home location, job location, school location,
and so on all interact with each other and are chosen as a package. Our
tools must be sensitive enough to tell us how different kinds of indi-
viduals make their choices, and also something about the way in which
people value the choices which they have made.?! This enables us to
use the understanding thus gained to deploy the city’s resources in the
best way — to ensure that a sufficient variety of packages is on offer,??
and, given the enormous constraints, to ensure that the resources are
used most efficiently. Within all this, the tools of analysis will enable us
to pay special attention to the problem of identifying particularly
disadvantaged groups. We would attempt to obtain a detailed and
quantitative statement of the ways in which they are disadvantaged.
Our definitions of disadvantaged in this context should include not only
those defined by the characteristics I mentioned earlier — and usually
characterized by relative poverty at least, but also those adversely
affected by the process of urban development itself — those who find
that their homes lie in the path of a motorway, or in a renewal area,
and so on. We should be able to use our models to assess the problems
of people with that kind of disadvantage, and perhaps assess the
level of compensation, monetary or otherwise, which would help
facilitate solutions which were good for them and good for the com-
munity.

21 The results can then, in principle, be used in a cost-benefit analysis — see Wilson and
Kirwan (1969); it is also appropriate to consider notions of territorial justice — Harvey
(1971-B) following Davies (1968) — at this point, and other fundamental questions on
the distribution of income (as in Bowen, 1970).

22 A method for measuring the lack of this kind of variety is described in Wilson (1971-E).

19



A. G. WILSON

When the problems are identified at this level of detail, and our
analysis includes an account of the way in which different problems
interact, then we can begin to think about adequate solutions. How
would the city of the future based on this kind of analysis differ from
the one I outlined earlier - the one which would develop in a ‘let
present policies continue’ world. I would be able, I hope, to answer
this question more effectively when some of our present research work
beats fruit. Meanwhile, I can only make some guesses.

Firstly, I would say that the distribution of people would be mote
heterogeneous spatially. This could be achieved in part by ensuring
that the spatial distribution of new housing contributes to this objec-
tive, and in part by careful management of the access to different kinds
of housing stock. These two branches of policy would work hand-in-
hand to provide a broader range of opportunities for those who find
their housing choices very heavily constrained at the present time. We
can already see, as I noted eatlier, the spatial concentrations of some
potential problem areas of the future: high blocks of flats are a good
example. Imaginative management could help solve these problems by
ensuring that such stock was utilized for those for whom it was most
approptiate — for young people and students for example — while
ensuring that families with children, or older people, had opportunities
available to them for some other kind of accommodation. T am not
sure at what spatial scale this degree of heterogeneity would be appro-
priate but I would conjecture that it ought to be at least so arranged
that all kinds of people shared the various services which are provided
at the neighbourhood scale. This is probably one of the best mechan-
isms for ensuring a levelling up of standards in this respect.

Another feature of the tools of analysis which I have been desctibing
is that they should be capable of measuring accessibility deficiencies
in mote detail than hitherto. This could result in there being relatively
more investment in public transport facilities, although I would still
expect the car to be the dominant mode of transport unless it was ovet-
taken by some new technology. There would be scope for experi-
menting with alternative public transport modes, especially with
demand responsive systems which would help provide accessibility
for those who do not have a car available to them, especially in the
subutbs, and especially for non-centrally oriented trips.
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In this city of the future, fears would be reduced by the existence of a
better informed planning process with maximum public participation,
serviced by the kinds of analytical skills which T have been talking about.
More options would be explored and discussed than is customary at
present. Fear and conflict, however, could probably only be effectively
reduced if this improved understanding and debate were coupled with a
more effective compensation procedure for those who stood to lose in
some way from ongoing development.

To assert that the city of the future might look like this, essentially
so that there are relatively few disadvantaged groups, and no closed
doors, is to take a very optimistic, and some may say over optimistic,
view. But I do believe that we should a#femp? to achieve such a city of
the future. The problems to be solved are some of the most complex
which have ever been faced. The most refined tools of analysis will be
needed if there is to be any chance of success. I hope that we have
alteady achieved significant strides in this direction, and we must now
continue to try to make further progress.
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Fi1G. 1. Concern about roads. Sources: Eveming Post, 19 March 1971;
The Guardian, 19 Match 1971; Evening Post, 30 March 1971
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F16. 6. Population distribution, Leeds city region,
Source: Census of Population, 1966
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Fic. 7. Net migration.
Sources: Census of Population, 1961, 66
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F1G. 8. Percentage of households with no cat.

Source: Census of Population, 1966
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F16. 9. Percentage of residents botn in Commonwealth countties.

Source: Census of Population, 1966
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FiG. 12. Percentage of dwellings Council rented.
Source: Census of Population, 1966

F1a. 10.

Percentage of households without fixed bath.
Source: Census of Population, 1966

Percentage of dwellings privately owned.
Source: Census of Population, 1966

F16. 11. Percentage of dwellings privately rented. FiG. 13.
Soutce Census of Population, 1966 ‘
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NET CHANGE IN EMPLOYMENT 1961-66
AS % OF 1961 FIG.

F1G. 16. Net change in employment.
Soutces: Census of Population, 1961-6
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F1G. 18. 'The main sub-models of an urban model system
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