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after the above lectures under the title 'The Real Issue at Brussels'. 
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Introduction

The focus of this series of lectures is the re-introduction of the 
spatial aspect into macro-economics. All economic activity takes 
place at a location, which stands in a particular relationship to the 
locations at which all other economic activities are taking place.

The practical application of economic theory must necessarily 
take  into  account  the  dimensions  of  both  time  and  space,  but 
conventional analysis often fails to do so. This is partly because 
the required theory has remained incomplete and undeveloped.

In this series of lectures,  Burgess explains the importance of 
taking into account the spatial  aspect of economic analysis, and 
sets out an approach drawing upon the established methodology of 
the discipline as it stood in the 1980s. This divides naturally into 
two aspects: location theory, and regional analysis. It is important, 
not only to firms, who must take it into account to survive, but also 
in the determination of public policy.

Location  theory  looks  at  the  relative  advantages  of  a  given 
location for firms, households, and public sector service providers. 
An initial choice of location may or may not be well-informed, but 
once that choice is made it becomes part of the input to decision 
making for all other firms.

Regional analysis is critical to policy decisions, in particular for 
public investment in new infrastructure, and for the recognition of 
differentials in taxable capacity.

By contrasting conventional 'Ricardian rent' with the marginal 
net  revenue approach developed by von Thünen,  Carey,  Harris, 
Marshall and others, it is possible to extend the theory of spatial 
economic analysis from a one-product, non-monetary model to a 
fully developed trading economy, in which transportation costs and 
other factors are fully taken into account.

It is then shown that location decisions cannot always be left to 
the play of market forces; there is some scope for public policy, 
provided that  it  is  soundly  based.  Location  theory and regional 
analysis can then assist in the formulation of public policy.



In  location  theory,  it  is  first  assumed  that  different  types  of 
activity  are  related  to  different  critical  factors,  so  that  whilst 
retailing  is  predominantly  consumer  orientated,  mining  is  raw-
material orientated, and agriculture is soil and climate orientated.

Each type of activity must be near its most critical factor, which 
may be an input factor (such as raw materials), or an output factor 
(such as access to markets). Nevertheless, not all raw materials are 
mined,  and  not  all  agricultural  land  can  be  economically 
cultivated.

Economic  distance  can  be  defined  in  terms  of  the  effective 
location of the site in question relative to the marginal site for that 
activity, and sites with favourable spatial relationships will enjoy 
greater economic potential as a result.

Whilst competitive businesses must locate correctly to continue 
in operation, this discipline is  evaded when a government body 
receives its income largely from arbitrary taxation. (The alternative 
is  for government to  be under the same discipline as firms and 
households, and to locate its activities correctly for an optimum 
solution. If this is not the case, then the effect is the same as for 
monopoly  consumption  or  production  -  there  is  no  economic 
incentive to locate correctly.)

Nevertheless,  given  efficient  transport  infrastructure,  most 
production activities have a broad range of feasible locations, and 
decisions  will  be  influenced  by  the  existing  and  predicted 
combinations of critical input and output factors.

The classical analysis of this phenomenon is the model known 
as  von  Thünen  rings,  in  which  different  products  yield  the 
optimum net  revenue at  different radial  distances from a shared 
critical  factor,  be it  a  market,  a natural resource,  or some other 
aspect of location. This results in a pattern of rings, indicating the 
variation of net revenue over distance for different products.

It  can be shown that,  given certain  simplifying  assumptions, 
products for which the optimum location is an outer ring may be 
exported  competitively  to  inner  rings,  but  it  is  not  normally 
possible to export such products from an outer ring to an inner ring 
which is the optimum location for that product. This observation 



provides a useful parallel to the theory of free trade based upon the 
concepts of absolute advantage and comparative advantage.

The conceptual  approach is  then  developed further using the 
methodology of isotims - contour lines linking locations of equal 
economic  potential,  often  critically  influenced  by  transport 
infrastructure, such as roads, ports and harbours, airports and rail 
routes,  which  in  turn  influence  access  to  raw materials  and  to 
markets.  Competitive  businesses  must,  of  necessity,  concentrate 
their investments at the locations of maximum economic potential 
for their specific activity.

As  in  the  very  short-run  the  locations  for  all  government, 
consumption and production activities and their capacities must be 
fixed, then the short-run equilibrium condition is a matter of price 
equilibrium. It can be further shown that whilst inter-regional trade 
will  reduce  price  differences,  so  that  given  free  trade  the 
equilibrium  price  will  reflect  only  the  differences  of  transport 
costs, free trade does not of itself necessarily increase output; it 
tends rather to maximise the combined total of consumers’ surplus, 
plus producers’ surplus, minus transportation costs.

The discussion then turns to regional analysis, gravity models, 
and the forces of macro-concentration and macro-dispersal. In this 
type of analysis, it  is generally found that 'gravity always wins', 
and the distribution of economic potential is the dominant factor in 
the  longer  term.  Footloose  industry  will  choose  a  location  to 
maximise the return on its investment by seeking the location of 
maximum economic potential (net of wages and taxes).

Using  a  blend  of  market  potential  and  transport  costs,  it  is 
possible  to  generate  geographical  contour  maps  of  economic 
potential. These maps can be applied to topical examples, such as 
the  economic  topology  of  a  customs  union.  In  the  case  of  the 
E.E.C., as it stood in the 1980s, the geographical analysis can be 
extended to show the effect of additional member states joining the 
customs union, and significant economic developments such as the 
use of containerised transport.

We should note well, however, the distorting effect of taxation 
in relation to net economic potential. Governments should consider 



carefully how to optimise economic potential if participating in a 
customs union,  such as  the E.E.C.,  or  when reviewing regional 
policy within a given country.

This series of lectures anticipated by several years much of the 
ground later developed by Professor Paul Krugman, who received 
the Nobel Prize for Economics in 2008 for work on the spatial 
aspect of economics. Professor Krugman's Nobel Prize acceptance 
speech provides interesting additional background information on 
the topic.

A detailed reading list follows at the end of the section.

-o0o-
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1

Location Theory and Regional Analysis

27th September 1983

A fundamental weakness of general economic analysis is that it 
is spaceless. A firm is a point, a market is a point, an economy as a 
whole is a point. A point is a location in space of no dimension. 
Admittedly, economic models based on spaceless analysis can take 
into account inputs and outputs, imports and exports. For example, 
aggregate demand is usually taken as: D = C + I + G + E - M.1 But 
do we see that an open economy, as represented by the equation, is 
just as much a spaceless economy as a closed economy?

I am doing no more than pointing out a weakness of general 
economic analysis. It remains a useful tool; nonetheless, it is based 
on an unrealistic assumption. In reality, all economic activity takes 
place at a particular location in space and that particular location 
stands in a unique relationship to all other locations at which other, 
connected and unconnected, economic activities take place. 

In theory the reality of space can be ignored, or assumed away, 
but when it comes to applying theory then one is working in both 
the time and space dimensions. Space dimensions are of particular 
importance when it comes to formulating public economic policy.

What  normally happens is that the policy is formulated from 
spaceless theory and implemented as if space were of no account. 
The result is a lot more problems, and further policies designed to 
counteract the results of not taking space into account in the first 
place.

We hear much of regional imbalance, inner city decay, and so 
on.  The facts  are that most  of these problems are the results of 

1 The formula stands for: Aggregate Demand  =  Consumption  +  Investment 
+  Government  +  Exports  -  Imports, where each term is a part of demand.
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pursuing  policies  which  do  not  take  spatial  dimensions  into 
account.

However,  when  the  disaster  becomes  apparent  the  original 
policies  are  not  abandoned;  other  policies  are  introduced  in  an 
effort  to  counteract  the  inevitable  results  and  so  even  more 
problems arise.

Perhaps the greatest barrier to the advance of economic science 
is  that  the  general  public,  and  from  this  both  politicians  and 
governments, the general public are not concerned with the causes 
of evil but with the results of evil. People do not want to know that 
'doing that, caused that, which you do not like'. What they want is 
for the results of evil to be treated cosmetically.

But  let  us  not  be  diverted  in  an  attempt  to  shift  the  blame. 
General economic analysis is spaceless and this lack is the cause of 
numerous difficulties - the evidence is all about us. On the other 
hand attempts to  deal  with space  in  isolation  are no better;  the 
disastrous results of the town and country planners also abound. 
What economics needs is  a coherent theory -  general  economic 
analysis with a spatial dimension - but it does not at present exist 
and I am unable to provide you with an outline. 

What I hope to do in these seminars is to introduce the basic 
concepts  of  space,  so  that  to  your  knife  of  general  economic 
analysis  there will  be added a fork,  and by using both  tools in 
unison then at least you may be able to avoid cutting your tongue 
too frequently.

First of all the terms: Location Theory, and Regional Analysis - 
the  relationship  between  the  two  is  similar  to  the  relationship 
between micro-economics and macro-economics.

Location  theory  provides  the  basic  building  blocks;  it  also 
attempts to provide the firm with the answer as to where it should 
locate.

Regional analysis, like macro-economics, looks at things more 
from a government point of view. A region is not used in the sense 
of a province but in the sense of a distinct economic region.
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Wales may be taken as a region, although I would argue that 
economically it can be considered as a region only in so far as it is 
an area peripheral to England. To my mind the very geography of 
Wales  divides  the  Principality  into three  economic  regions,  and 
apart from myths and legends, it has never attained politically any 
independent stable unity.

The U.K. may be taken as a region, and the main reason for this 
would  be  political  rather  than  economic.  The  U.K.  constitutes 
offshore islands but perhaps more important it is a stable political 
entity.  Again for the purposes of regional analysis the whole of 
Western Europe could be taken as a region, or just that part which 
is within the European Economic Community (E.E.C.). As I say, 
regional  analysis  is  similar  to  macroeconomics,  and as  with  an 
economy as a whole what is taken as constituting a region may be 
determined as much, if not more, by political as economic factors.

What brought home to me the need for a spatial dimension in 
economic theory was the nineteenth century works of Ricardo and 
Henry George - George in particular. Those of you who attended 
the  Summer  Talks  will  recall  that  George  begins  his  Savannah 
story with a first immigrant who, as he writes, settles "anywhere, 
somewhere". 2

This is  the first  problem for  location  theory.  In  the terms of 
location  jargon,  George  is  stating  that  the  location  of  the  first 
settler was indeterminate - not quite so indeterminate as the case 
he makes, as we will consider next week, but, nonetheless, there 
was assumed to be a choice of a number of locations all equally 
attractive and available.

But  the  decision  made  by  the  first  immigrant  is  the  factor 
determining  the  most  advantageous  locations  for  the  following 
settlers. Further,  the pattern of settlement of these self-sufficient 
farmers,  determined  by  the  first  settler,  determines  the  most 

2 A reference to Henry George's book, Progress and Poverty, Book IV, Chapter 
II -  The effect of increase of population upon the distribution of wealth. 
"Tired out with the search for one place that is better than another, he stops - 
somewhere, anywhere - and starts to make himself a home." 
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advantageous location for the first specialist, and the location of 
the first specialist is a factor determining the most advantageous 
location for the following specialists.

Thus from indeterminacy one leaps into the pre-determined. As 
a side issue one may perhaps argue that since it was the decision of 
the  first  immigrant  that  determined  which  sites  yielded  what 
George  calls  rent  -  why  should  not  the  first  settler  be  on  the 
collecting end of a great house with fine furnishings? But this is 
not our concern.

This kind of development happens all around you all the time. 
Where Woolworths or Marks and Spencer locate on a high street 
may be indeterminate initially, but once their location is settled, a 
lot follows which is determined. The same is valid in respect of the 
location of a railway station or an airport.

Yet it  does not  always happen;  mistakes can be made. What 
follows is not inevitable. For example, Gatwick was developed as 
the second London airport to Croydon in the then 1930s. Why then 
when, after the war, Croydon became unsuitable, was not Gatwick 
developed  as  the  first  London  airport  in  preference  to  Fairey’s 
experimental airfield at Heathrow?3 

One reason was that given the navigational aids then available, 
Gatwick was not a suitable location for regular air services.

Gatwick was in a sense never an alternative to Croydon; it was 
from the outset a mistake.

Technological  advances  are  changing  but  now  there  are  the 
advantages of concentration at Heathrow. There is also the matter 
of prestige, in that an airline does not have to offer a Rolls Royce 
free of charge to and from Heathrow in order to attract first class 
passengers.

However, at this stage sufficient to note that the location of a 
particular firm is very much more complex than George allows.

3 The site of Heathrow Airport was obtained by the Civil Aviation Authority 
from Fairey Aviation Ltd, who had developed the site privately, under its 
wartime emergency powers of compulsory purchase in May 1944.
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Another issue that brought home to me the need for a spatial 
dimension is the classical, or Ricardian, theory of rent. Rent is the 
excess product yielded at a particular site over that yielded at the 
marginal  site  given  the  same  application  of  capital  and  labour. 
Now this theory is worked out in real terms; for nineteenth century 
economists assumed money to be a veil behind which real forces 
worked themselves out as if there were no money.

It  follows,  unless  one first  establishes a standard measure of 
value, then the theory applies only to a one-product model. This 
must be so for one can compare the quantity of one product only 
against the quantity of the same product of the same quality - it 
makes  no  matter  whether  in  theory  one  calls  that  one  product 
‘corn’, ‘wealth’, or, as did the late Professor Joan Robinson, ‘leets’ 
- steel written backwards.

To do otherwise one must have some standard measure, and this 
is one of the reasons why Ricardo attempted to establish a labour 
theory of value.

Further, when as in a trading community the output is produced 
for  sale,  what  matters  is  the  net  added-claim4 received,  or  the 
purchasing power of that net added-claim. To make these figures 
comparable one must  decide on standard  terms, say,  either  ‘ex-
mill’ prices or ‘delivered prices’. But in a competitive economy a 
factor determining price will be economic distance - the location 
of the site in question relative to the marginal site. Thus, a spatial 
variable has to be included in the model for full specification.

The  alternative  approach,  which  does  not  require  a  spatial 
variable, is the ‘law of diminishing returns’ approach. In this case 
one  adds  doses  of  capita1  and  labour  to  a  particular  site.  The 
margin  is  determined by that  dose  of  capital  and  labour  which 
yields a net added-claim just sufficient to cover take-home pay, tax 
and  a  minimum  margin  of  profit.  The  excess  net  added-claim 
yielded by earlier doses of capital and labour is rent.5

4 The term 'net added-claim' is equivalent to a measure of net value added.
5 The source, and full explanation, of this approach has not been identified.
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This  alternative  approach  may  be  valid  but  its  acceptance 
requires the rejection certainly of George's theory of rent. It seems 
to me that the theory of rent determines the upper limit of the price 
of a freehold whilst opportunity cost determines the bottom limit 
for that freehold. However this approach gets round the difficulty 
of differences arising from location by accepting them as given 
data rather than by offering an explanation for their existence. As 
with general economic analysis the diminishing returns approach 
is spaceless analysis.

As most  of you are well  versed in the theory of rent  I  have 
raised these points at the outset so we may get them out of the way. 
You will be treading the wrong path if you translate the matters of 
the  following  weeks  into  terms  consistent  with  the  so-called 
‘primary division of wealth’ between 'rent' and 'wages'.6

A concept of classical economics which is staging a come-back 
today comes from Adam Smith’s  notion of the “invisible hand” - 
the idea that market forces will, if left to themselves, provide the 
best solution. That this notion is making a come-back is largely a 
reaction from the decades of planning.

The introduction of a spatial dimension leads to the conclusion 
that both notions have a rightful place but either may be wrong 
when held to the exclusion of the other. 

As a preliminary let us take the simple case of an isolated linear 
market7 - for example, a sandy West Country bay. It has length but 
no significant width, being bounded on one side by the sea, and on 
the other by the cliffs, and promenade. We may represent it by a 
straight line.

We  will  assume  the  holidaymakers  to  be  spread  evenly 
throughout  this  whole  length.  Let  us  assume  also  that  this 
particular beach is of a size that will provide a living for two ice 
cream stalls.

6 A concept drawn from the work of authors such as Ricardo, and George.
7 The example is based upon the classic analysis of H. Hotelling, "Stability in 

competition", published in the Economic Journal in 1929. See also the brief 
summary of the analysis in Clark's "Regional and Urban Location", page 40.
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Now the local authority decide to offer the monopoly to an ice 
cream firm on the  condition they open two stalls. Where would 
they locate in order to maximise turnover? Would not the two stalls 
be spaced apart?

Figure 1: Monopoly

What happens if the local authority abolishes the monopoly, and 
one has two independent firms? Assuming they start by locating at 
the  same spots,  how can the  one  on  the  left  increase  business 
without price competition? Will  he not eat into the competitor's 
market area by moving to the right? How can the one on the right 
retaliate without price competition? Must he not move to the left?

Is not the end result likely to be both stalls located at the centre 
back to back? Is this likely to be the best of all solutions?

Figure 2: Competition

Given this central dispensing point are not those wishing for ice 
cream likely to concentrate? With this concentration two things are 
likely to happen. First, some customers are likely to be put off by 
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the concentration and seek other beaches. Second, other customers 
will decide to forego ice cream for the sake of less crush.

The result is that business declines leading to price competition 
and one firm is eliminated; the situation ends up with a monopoly. 
This is a simple illustration requiring no great tests of mathematics 
for a solution. It is however a realistic case although in practice the 
vast majority of cases are far more complex. It shows that:
(i) Locational decisions cannot always be left to the free play of 
market forces to produce optimal solutions.
(ii) In some cases a planning decision is advantageous and in these 
cases location theory and regional analysis can assist.
(iii) For Georgists, note that the collection of 'rent' is not sufficient 
to ensure an optimal solution.

In the case illustrated possibly the best solution would be for the 
local  authority  to  decide  on  the  optimal  locations  and then  put 
those  locations  out  to  tender  to  independent  traders.  The  only 
means of competition would be on service, quality and price. Note, 
however, that if the beach could support three or more dispensing 
points,  then in certain conditions the free play of market  forces 
would make for dispersion, rather than concentration.8

Have we now a notion of the scope and limitations of location 
theory and regional analysis?

Concentration is not always the optimum solution. Consider, for 
example, Milton Keynes.

Milton Keynes is the location for a new city, most likely to be 
in  itself  successful,  but  it  reinforces  the  trend  towards  macro-
concentration. It intensifies the difficulties of the peripheral areas.

8 In the 1980s, government policy resulted in the introduction of competition 
for the operation of telephone kiosks. These had initially been introduced in 
the 1920s, and had been widely used to provide public telephone services in 
rural areas. After the introduction of competition into a declining market, 
many telephone kiosks in rural areas were removed, whilst the competing 
kiosks of several different companies appeared outside railway stations and 
shopping centres. The majority of these were found to be not commercially 
viable and were also removed in due course.
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This results in many local authorities having demands on their 
resources growing faster than their resources. This in turn leads to 
debt, inadequate infrastructure, and more distortion.9

Figure 3: Macro-concentration

-o0o-

9 Milton Keynes was designated as the site for a New Town in 1967. Its main 
shopping centre opened shortly afterwards in 1973, but the town has failed 
to provide the mix of housing and economically viable local employment 
originally envisaged. The Milton Keynes Central railway station opened in 
May 1982, and the project was declared to be 'complete' in 1992. The town 
has been much criticised for its rectangular grid road layout, designed by a 
Californian architect, which compares unfavourably with more traditional 
patterns of organic development.
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2

Location of an Economic Activity

4th October 1983

Henry George’s first immigrant had to settle “somewhere”, but 
“anywhere” is a descriptive term - allowed by storyteller's licence, 
but  not  coming within the rigorous application of  the  scientific 
method. One or more of a variety of constraints usually rule out 
vast areas of any region for any particular activity.

For the analysis of locational patterns the natural starting point 
is to ask first where a particular economic activity will be located 
when the  locations  of  all  other  activities  are  given.  This  is  the 
question of locational choice. The next step is to reduce the scope 
of the question by ruling out the impossible areas so that one is left 
with the feasible locations.

For  example,  if  you earn  your  living  by means of  a  regular 
office  job  in  London,  then up-state  New York is  not  a  feasible 
location for  your  residence.  Nonetheless  technological  advances 
have  today made  the  area  of  locational  choice  relatively  large. 
Considering only the time constraint then, if your office is handy 
for Kings Cross, York is now as much a feasible location to town 
as  the  Sussex  coast.  If  the  office  is  handy for  Paddington then 
Wiltshire,  Gloucestershire  and  Somerset  are  as  much  feasible 
locations as the Sussex coast. If we include the financial restraint 
then this extensive area of choice is limited to top executives.

Again it  is technically possible for,  say, Marks & Spencer to 
open a store almost anywhere in the United Kingdom but in fact 
their feasible locations are restricted to the High Streets and main 
shopping centres in a limited number of towns. This is so since 
Marks & Spencer, like all retailers, require a critical  volume of 
custom.
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When some particular requirement dominates all the others for 
a given activity, then that activity is said to be orientated towards 
that requirement. Retailing is consumer orientated; mining is raw-
material orientated; agriculture is soil and climate orientated; and 
so on.

For the purposes of economic geography it is usually sufficient 
to simply list all the natural resources but location theory requires 
additional  considerations  in  order  to  explain  why  particular 
resources are utilized whilst others are not.

Not all mineral resources are actually mined, and not all soils 
capable of agricultural production are actually cultivated. Why?

Note that “withholding land from use”10 is useful only if you 
wish to have a political stick for beating so-called ‘landlords’. It 
lacks the degree of objectivity required of a scientific discipline. In 
any event it  does not provide a general explanation.  The Texan 
freeholder exploits his oil  resources much more extensively and 
intensively than we exploit  our publicly owned oil  resources in 
Dorset, where the freeholder has no interest and cannot withhold 
from use.

To  answer  this  question,  location  theory  develops  the  basic 
threefold division common to general economic analysis. Macro-
economics has a threefold division of households - aggregate final 
demand;  firms -  the  aggregate supply;  and  government -  which 
determines the conditions in which households and firms interact.

In location theory we have consumption activity, corresponding 
to  households;  production  activity,  corresponding  to  firms;  and 
government activity, corresponding to government.

Among all the feasible locations for any economic activity there 
will be some - possibly only one - which is optimal.

Optimality  for  a  consumption  activity  means  that  utility is 
maximised - utility being used in the usual economic sense of a 
measure of personal preferences. For example, residential choice 
may depend on a preference for isolation and privacy as against 

10 An explanation of the evidence, as traditionally offered by Georgist analysis.
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human contacts and cultural facilities; or, two hours on the train to 
work, read, take part in the bonhomie of the buffet bar, as against 
being within walking distance of work and two hours extra in bed 
or watching television.

Optimality  for  a  production  activity  means  that  profit is 
maximised. Optimality for government activity means that  social  
welfare is maximised. Government activity includes such activities 
as public utilities, administrative offices, and so on.

At this stage let us note carefully something that is not always 
noted and very rarely emphasised in standard textbooks.  In any 
economy  where  government  income  is  derived  largely  from 
taxation then only that part of production activity which is subject 
to  competitive  market  forces  will  be driven towards an optimal 
location - in this case, by the threat of elimination.

In these conditions the ‘carrot’ of profit maximisation is in fact 
a stick, and ultimately an axe, for all firms subject to competitive 
market  forces,  since  in  order  not  to  be  eliminated  by  their 
competitors they must be able to sustain themselves on a minimum 
margin of profit,  and they can meet this requirement only at an 
optimal location.

When government income is derived largely from taxation then 
monopoly  production activities,  consumption activities,  and 
government activities,  have  no  stick  driving  them  towards  an 
optimal location, but only a carrot.

A price has to be paid for locating sub-optimally but this price 
is, as it were, reflected only in the relative size of the carrot. For 
example, it would be better if the sewage works was located at A 
rather than B; it would be better if the social security office was 
located at C rather than D; but,  there are no effective economic 
forces working to bring about this change of location.

Again  having  chosen  a  particular  location  for  residence  one 
may well  realise  that it  would have been better  to have chosen 
some other feasible location. One has to suffer the inconvenience 
but generally there is no positive economic force driving one to re-
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locate. Mind you eventually the consequences of some monopoly 
production activity may cause you to jump, through a significant 
threat  to  your standard of  living -  as when commuter fares are 
sharply increased.

I  have  emphasised  this  particular  condition  for  it  is  the 
condition which exists in this country today, in October 1983, and 
therefore the condition with which we are immediately concerned. 
There may be alternatives but they are not our immediate concern.

I  am considering  the  possibility  of  extending  the  Normative 
Economics seminars in the spring of 1984 to take into account the 
different  locational  forces  in  the  normal  and  sub-normal 
conditions,  but  for  now it  is  sufficient  to  note  well  that,  in  the 
economy as a whole, only a part of  production activity is driven 
towards optimal  locations.  However this part  is  important for it 
sets the scene for the rest and it is with this part we shall be largely 
concerned.

The majority of textbooks accept as a working hypothesis that 
economic activities in general and locational choice in particular 
are governed by the desire to maximise profits, or utility, or social 
welfare but  in  present  conditions  this  hypothesis  is  valid in  the 
sense of the existence of an external active force only for that part 
of production activities subject to competitive market activities.

Predictions  from  the  accepted  working  hypothesis  may  be 
instructive  providing one  remembers  that  it  is  not  so much the 
theory that is wrong, but that the theory implicitly assumes normal 
conditions,  whereas  the  existing  conditions  are  sub-normal. 
Economic forces are difficult to change but the conditions are, in 
general, as we make them.

Back to our main theme. Certain production activities are tied to 
a  raw  material  or  consumption  location.  Minerals  must  be 
extracted  where  found,  crops  harvested  where  grown,  buildings 
constructed, or assembled, at points of consumption and so on, but 
most  production activities are not  so tied,  and have a relatively 
wide locational choice.
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Let us first consider the objectives of firms seeking an optimal 
location in those special  cases where the transportation costs  of 
both inputs and outputs are negligible.

Input prices: Uniform Input prices: Uniform

Output prices: Uniform Output prices: Variable

No preference Maximum revenue

Input prices: Variable Input prices: Variable

Output prices: Uniform Output prices: Variable

Minimum cost Maximum added value

Figure 1: Location objectives of firms 

Given negligible transportation costs uniform input prices are 
possible throughout a region only when no special resources are 
used and those resources required have the same opportunity cost 
everywhere. This is an altogether unlikely event.

Given negligible transportation costs uniform output prices are 
possible only when close substitutes have uniform prices because 
their transportation costs are also negligible.

It follows that it is most unlikely that location will not matter to 
a firm - one requirement for the top left hand corner, uniform input 
prices, is unlikely.

Now move over to the right hand top corner. Given negligible 
transportation costs, and where input price is uniform but output 
prices vary,  the optimal location will  be that offering maximum 
revenue.

Locations offering maximum revenue will be, in general, those 
locations close to consuming industries or households and away 
from other plants in the same industry. Thus the need to maximise 
revenue will tend to disperse the plants of an industry. However 
this case is unlikely since, as I have said, uniform input prices are 
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unlikely.  Further,  even when input prices are uniform, as in the 
linear market case we considered last week, there are exceptions to 
the tendency for plants to disperse.

Now let us turn to the lower left hand corner. Given negligible 
transportation  costs,  a  uniform  output  price,  but  varying  input 
prices,  then the  optimal  location will  be that  offering minimum 
cost.

Now costs  may operate  in  two different  ways.  If  inputs  are 
locally dispersed the plants will  have to locate away from each 
other to secure cheap sources of supply. Concentration will lead to 
a bidding up of input prices of the locally available supplies. For 
example  it  is  rare,  collusion  apart,  to  find  more  than  one 
Auctioneer  operating  in  any  one  weekly  market  town.  The 
competitive element is provided by the possibility that for many of 
the farmers the difference in transportation costs as between two or 
more local markets is negligible.

If inputs are localised all plants will be attracted to one or more 
of the few locations offering the most favourable cost conditions. 
This is invariably true if the industry uses special resources but it 
may happen in other cases when no special resources are used. For 
example, a labour intensive industry that uses no special resources 
may  be  attracted  to  locations  of  unemployed,  abandoned,  and 
cheap labour. This kind of inducement has attracted some industry 
to the former coal mining valleys of South Wales. Historically such 
labour reservoirs have occurred in remote mountain valleys settled 
by an immobile population. Toys, musical instruments, etc., have 
been produced there often under the ‘putting-out’ system. Again 
where  heavy  industry  is  located  there  is  often readily  available 
cheap female labour. It is argued that an important factor locating 
the ‘cut, make and trim’ in Leeds was just  this;  in former days 
Leeds  was  essentially  heavy  industry  and  machinery  for  the 
Yorkshire woollen industry.

Moving now to the last case in the lower right hand corner, in 
which given negligible transportation costs  neither output  prices 
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nor input  prices  are  sufficiently  uniform to cause  the minimum 
cost or the maximum revenue motive to dominate, then the optimal 
location requires the maximising of output prices relative to input 
prices or the minimising of input prices relative to output prices.

Further there is often a significant difference depending on the 
time  period  in  view,  especially  when  government  grants  and 
subsidies are involved.

Let us now consider the case of a production activity dominated 
by one transportable input which is processed into a transportable 
output, but with non-negligible transportation costs.

First, where the input is localised, and the process significantly 
reduces the weight or bulk, then the optimal location is likely to be 
close to the input source. For example, coal burning electric power 
stations are today located as close as possible to coal fields. An 
exception is when the minimum efficient size for the plant requires 
supplies from several localised sources, such as in the case of oil 
refining.

On the other hand if the production process increases the weight 
or bulk then the optimal location is likely to be close to the market, 
or the centre of a consumption area. This may also be the case 
when the efficient size of the operation can supply only one market 
as was so in the early days of electric power. 

Second, where the input must be collected from an extensive 
area; this is usually the case with the processing of agricultural 
commodities,  such  as  sugar  beet.  In  this  case,  plants  will  seek 
locations of maximum supply area and tend to be dispersed.

The classic case for a productive activity is one which requires 
several scattered localised inputs, and for each input the transport 
costs are significant. The locational choice is said to be transport  
orientated,  and  the  optimal location  is  that  where  the  transport 
costs  are  minimised.  Iron  and  steel  production  is  the  standard 
textbook example.

An important factor when calculating transport costs is that they 
are rarely proportional to the distance as a result of the costs of 
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loading and unloading and possibly  empty  returns.  Most  of  the 
more competitive iron and steel works are located at one or other 
of their localised inputs, i.e. at coal deposits or at ore deposits. An 
important factor here is the expected life of the deposit.

An  alternative  solution  for  a  transport  orientated  production 
activity  is  such as  Port  Talbot.  Once a  bulk carrier  is  loaded it 
makes little difference to the costs whether the journey is 1,000 or 
5,000 miles. By locating alongside a deep water quay not only are 
transportation costs kept to a minimum but the choice of a number 
of deposits is kept wide.

By this time you will appreciate that most locational problems 
require the use of complex mathematics for their solution. In this 
introductory series of seminars I  do not  intend to  deal with the 
mathematics.  First  it  would  only  baffle  those  of  you  weak  on 
mathematics.  Second,  those of  you who wish to  take the  study 
further will need to do a lot more work and the mathematics is 
fully  covered  in  most  of  the  standard  textbooks.  Third,  to 
appreciate  the  policy  implications  of  the  spatial  economic 
dimension it is not necessary to be a master of the mathematical 
techniques. This part may be left to the professionals.

What  I  hope  you  appreciated  from  tonight  is  that  in  a 
competitive market economy a production activity is driven to an 
optimal  location  under  the  threat  of  elimination.  Further  what 
constitutes  an  optimal  location  for  any  particular  production 
activity or industry is determined by many factors other than its 
markets or concentrations of population.

The optimal location, the "best site", for any particular activity 
may be at the periphery, or within a peripheral area, just as often as 
at the "centre of exchanges", a central site. For policy purposes it is 
more important to appreciate these general matters than to have 
mastered details and techniques.

-o0o-



PART 2 - SPATIAL ECONOMICS 18

3

The Allocation of Land

11th October 1983

Last  week  we  were  concerned  primarily  with  the  issue  of 
locational choice - where to locate a particular activity when the 
location of all other activities is given. Amongst a large number of 
feasible locations there would be only a few  optimal locations - 
perhaps only one.

From this microeconomic viewpoint there emerged no universal 
factor tending to cause activities to concentrate or to disperse. The 
optimal location for a particular activity might be at a relatively 
isolated peripheral site or it might be at a central site or somewhere 
in between. The dominant factor determining what constitutes an 
optimal location for any particular activity varies from activity to 
activity;  it  varies also with the state of technology and may be 
strongly influenced by political factors.

Further, in an economy such as the U.K. there are no significant 
economic forces tending to drive a government activity towards an 
optimal location; this is so also for monopoly production activities. 
In both these cases any price that will  have to be paid for sub-
optimality  can  be  passed  on,  although  there  may  be  political 
pressures.

In the case of  consumption activities the price that has to be 
paid for sub-optimality is usually negative - in the sense of, say, 
some additional  inconvenience.  In the short-run there may be a 
positive force as for example, when commuter fares are sharply 
increased.  However,  in  the  longer  run  there  is  some  evidence 
which suggests these are passed on.

Only in the case of production activities subject to competitive 
market forces is there a persistent positive economic force driving 



19 ECONOMIC REFORM

firms towards an optimal location, and in this case it takes the form 
of the threat of elimination - analogous to the nuclear deterrent.

Yet whilst all this may be so there do exist locational patterns 
and this suggests that in addition to all the variety of micro-forces 
there must exist also some more general forces.

For example, the area north of the Chilterns through to where 
the Cotswolds become the Edge Hills and the Northamptonshire 
Heights is agriculturally a predominantly fat-stock area. This arose 
historically because not only is it good grass land but also it is well 
sited  to  fattening  stores  from the  North,  from Wales  and  from 
Ireland  before  they  are  sold  to  feed  London  and,  prior  to  the 
industrial revolution, the old industrial areas such as Sussex.

Today,  if  we  take  an  area  bounded  by  Aylesbury,  Thame, 
Oxford, Banbury, across to Northampton and back to Aylesbury, 
there  still  exist  important  weekly  fat-stock  markets  spaced 
equidistantly  around  twenty  miles.  Banbury  remains  the  most 
important  U.K.  market  for  the  sale  of  Irish  stores.  This  today 
provides reasonable supply areas for weekly fat-stock markets.

Look more closely with an Ordnance Survey map and you will 
find  former  weekly  market  towns  -  now  often  no  more  than 
villages - at regular intervals of about 8 miles. History apart, this 
raises a number of questions that location theory seeks to answer.

So tonight, we consider von Thünen’s theory. Von Thünen was 
born on 24th July 1783 and died on 22nd September 1850. In 1799 
he served a two year apprenticeship in practical farming, and then 
enrolled at an Agricultural College at Hamburg. In the Autumn of 
1803  he  enrolled  as  an  undergraduate  at  the  University  of 
Gottingen  reading  Natural  History,  Chemistry,  Economics  and 
Politics.  He  thus  had  a  very  good  formal  training  for  the 
application of the scientific method.

In 1810 he took possession of an estate at Tellow and from this 
flowed  his  major  economic  works  based  on  his  practical 
experience as a farmer. In 1826 he published the first part of his 
‘The Isolated State’ and the second part followed in the late 1840s.
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The second part, with which we shall not be concerned, is ‘In 
relation to wages and interest’. An English translation is included 
in  a  Jesuit  Study called  ‘The  Frontier  Wage’.  This  part  of  von 
Thünen’s work has not been incorporated into the mainstream of 
economic  theory,  although  Alfred  Marshall  makes  a  number  of 
references to it, and had obviously read the work in its original 
German.

The first part of ‘The Isolated State’ has been incorporated into 
established location theory, but to the best of my knowledge there 
is no complete English translation. 

The  analytical  device  by  which  von  Thünen  established  his 
reputation in  location theory was sketched out  at  the age of 20 
whilst  he  was  at  Agricultural  College  in  Hamburg.  In  a  paper 
called  “Description  of  the  Agriculture  of  the  Village  of  Gross-
Flottbeck” he wrote: “If one assumes that a large city lies in the 
centre of a country forty miles in diameter and that this country 
can sell its products only in this city, and that agriculture in this 
state stands at the highest condition of development, then one can 
also assume that the agricultural systems around this city will be 
divided into four types.”11

The  opening  paragraph  of  ‘The  Isolated  State’ published  23 
years later reads: "Assumptions. One may conceive of a very large 
city placed in the centre of a productive plain through which there 
flows  no  navigable  stream  or  canal.  The  plain  itself  consists 
throughout  of  land  of  the  same  quality  which  is  throughout 
suitable for cultivation. At a great distance from the city the plain 
ends in an uncultivated wilderness, by which this country is wholly 
cut off from the rest of the world. The plain contains no smaller 
cities,  only the one large city;  and the  city  must  supply all  the 
products of its crafts for the countryside, just as it is provided with 
its means of subsistence from the surrounding plain. We conceive 

11 The four types of activity appear as a series of rings around the central city. 
From the centre outwards they are normally described as dairy and intensive 
farming, forestry, field crops, and the herding of cattle, as explained below.
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of the mines and salt deposits by which the need for metals and 
salt for the whole country is supplied as being situated close to the 
central city which, because it is the only one, we shall from now 
on call simply the city."

Figure 1: The Isolated State

Now from these assumptions it follows of necessity that the city 
can be supplied with its means of subsistence from the countryside 
and the countryside can be supplied with the necessary products 
from the city  only by means of a  horse and cart.  There are  no 
empty  returns,  and  von Thünen also  assumes  that  the  transport 
carries its own means of subsistence. A modern analogy would be 
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transport by rocket. We can analyse the situation as follows:

Let:

c = the capacity of the vehicle, and

k = the rate of feed consumption per unit distance (round trip).

To cover a distance, r, and return therefore takes up an amount kr 
of the available capacity, c. The useful payload is therefore c - kr.

The transport cost per weight (or other measurement unit) carried 
to distance r is then:

   kr  
(c - kr)

This can also be expressed as: 1 / ((c / kr) – 1).

The maximal distance, H, can be calculated as H = c / k.

Transportation costs increase sharply near this critical distance, 
so that for the given transportation technology the supply area and 
hence the city’s size are rigidly limited.

The  question  now  is:  How  under  these  circumstances  will 
agriculture be developed, and how will the distance from the city 
affect agricultural methods when these are chosen in the optimal 
manner?

The bird's eye view is a circle with a point at its centre, but we 
may better describe the solution graphically.

The horizontal axis measures the radial distance from the city. 
The vertical axis measures the net revenue per acre. Net revenue is 
price times quantity less wages, transportation and other costs. In 
other words von Thünen’s net revenue is very similar to Ricardo’s 
net revenue or his rent plus profit or, in Henry George’s terms, rent 
plus interest.

As one moves away from the city, the net revenue per acre for 
any particular product will  decrease at  the rate of transportation 
cost for the acre-product.
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The net revenue for any product may be shown as a line sloping 
downwards to the right and the slope will equal the transportation 
costs per acre-product per unit distance.

Figure 2: Net revenue in relation to distance

Any farmer a certain distance from the city will maximise his 
profits  by  concentrating  on  that  product  which  at  that  distance 
yields the maximum net revenue. Von Thünen in 1800 was well 
acquainted with the advances in England and concentration must 
be understood as a ‘rotation’.

As a diversion we may note that contemporary with Ricardo the 
analysis of von Thünen offers an explanation of 'corn rent' without 
any  reference  to  variations  in  fertility.  He  also  offers  an 
explanation  in  terms  of  a  multi-product  model.  More,  55  years 
before Henry George,  we have a scientific explanation for what 
George called 'rent', using economic distance as the independent 
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variable.
To return to location theory, von Thünen’s independent variable 

- the economic distance - is to be understood not just as a function 
of  mileage,  or  bulk,  or  weight,  but  to  include  such  factors  as 
deterioration. There is nothing so stale as yesterday’s news.

Figure 3: Von Thünen rings

In a given state of technology and infrastructure there will arise 
a certain order and sequence of products.

The concept is known as von Thünen rings, but note that the 
rings arise from the explicit assumptions. Drop the assumptions, 
and the predicted shape changes.
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The  fat-stock  area  I  mentioned  earlier  may  be  explained  in 
terms  of  von  Thünen’s  theory.  More,  the  average  of  8  miles 
between the medieval market towns was determined by medieval 
technology. In those days a round trip of about 8 miles was the 
most  that could be made in  a day throughout  the year and still 
leave enough time for the wheeling and dealing. As travel became 
easier the distances increased, and we are now left with weekly 
markets at the towns which during medieval times were important 
for their market once or twice a year and on each occasion lasting 
a number of days.

When we allow for canal, railway, and road networks there is 
further  change  for  transportation  becomes  cheaper  along  some 
routes. In the terms of the jargon economic distance is reduced, but 
whilst there are no longer circles, there are predictable patterns.

The  lines  joining  equal  economic  distances  or  transportation 
costs are known as  isotims12. Let us assume a city located at the 
cross  of  two major  roads.  If  the  transportation  cost  ratio  along 
these roads is less than half, then the isotims are star shaped. If 
this is not so then they eventually get back to a circle.

To sum up, whilst von Thünen formulated his theory in terms of 
agriculture, it is capable of development so that it may be applied 
to a number of locational issues, such as, for example, to predict 
the locational effects of technological advances reducing economic 
distance  and  in  particular  improvements  to  transportation 
networks.

Another application is the predicting of trade flows and market 
areas. In general products for which the optimum location is an 
outer ring are exported competitively to inner rings, but although 
products for which the optimum location is an inner ring may be 
exported competitively to outer rings, it is possible also for them to 
be competitively produced in outer rings for local consumption.

However it is not, in general, possible to export such products 

12 Isotims are lines representing points of equal transport costs, measured either 
from one source of a raw material, or as in this case, to one specific market.
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from the outer to the inner rings which are the optimum location, 
for that product.

This type of case is often seen as a productivity issue - "If only 
the  productivity  of  the  British  worker  was  equal  to  the  West 
German then we would be able to compete". The application of 
von Thünen’s theory may show that what appears as a productivity 
issue is in fact the result of something far more fundamental.

Later when we come to consider economic potentials we shall 
see that this concept too may be viewed as a complex development 
from von Thünen’s rings applying in particular to manufacturing 
industry of the so-called footloose type.

Figure 4: Isotims

-o0o-
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4

Central Place Theory

18th October 1983

Last  week I described how the von Thünen theory helped to 
explain  in  an  agricultural  setting  a  pattern  of  production  in  a 
certain region and how this tended to develop a pattern of market 
towns dispersed throughout a region.

Tonight, I wish to describe how this may affect manufacturing 
locations  and  how,  over  a  period  of  time,  the  location  of  a 
manufacturing  plant  may  jump  from  the  indeterminate  to  the 
determinate.

Let us assume that in each of two adjacent market towns joined 
by  a road there is, say, a smithy shoeing horses and that each of 
them has sufficient business to operate at an efficient scale.

Figure 1: Two towns

Next,  there  is  invented  a  process  of  producing  horse  shoes 
cheaper than the smithy can do it for himself. But the minimum 
efficient size for the process needs two smithies as customers.

Where will the plant locate?
Assuming that transport costs  are proportionate, more or less 

anywhere between the two; to minimise transport costs as between 
the two smithies, half way would be ideal.

But  since  transport  costs  are  very  rarely  proportionate,  for 
example  loading  and  unloading  costs,  there  is  likely  to  be  an 
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advantage to the new plant in locating at either A or B. More, by 
locating at either A or B not only will the plant make certain of the 
business arising from that smithy, but the probable road network 
will  provide a number of alternative markets  for the balance of 
output. Let us say the new shoe making plant locates at A.

What follows? The smithy at A has now a cost advantage over 
smithies in all the adjacent market towns. Even if the supplying 
plant enforces a fixed delivered price this still holds, for the smithy 
at A will be able to work on lower stocks.

Given this cost advantage, it is then open for the smithy at A to 
extend its market area, and so increase its turnover. Looked at the 
other way round, town A becomes more attractive, and this in turn 
will increase the smithy’s turnover even more.

As the smithy’s business grows, in all probability, town A will 
attract, say, a plant making nails for shoeing and so on. Thus there 
arises a concentration at some central place, town A.

Figure 2: Concentration

The original decision of the horseshoe-maker may have been 
sub-optimal. Maybe he could have done better locating at B. But a 
time has arrived when A is the optimal location,  not only for a 
smithy, but also for a whole host of plants supplying that industry 
and probably plants supplying the industries that supply the smithy 
industry and so on.

This example is not far-fetched; it is a very common example. 
The  West  Midlands  is  an  optimal  location  for  setting  up  a 
production line to turn out popular cars today because it is there, it 
has  built  up  a  work-force,  and  it  has  attracted  all  the  required 
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supply industries; no matter that some other location in the country 
may have better natural advantages.

In stating this I am not arguing that for a multi-national such as 
Ford then Dagenham is an optimal  location.  When we come to 
consider economic potential, it may be found that we should place 
an  automobile  production  line  as  verging  on the  footloose,  and 
most  certainly we will  class  many  of  its  suppliers  of  inputs as 
market orientated, but at the micro-level we have to take note of 
this  all-powerful  self-generating  force,  which  all  too  frequently 
determines an optimum location.

It  may be true that  reduced capital  costs, lower labour costs, 
government grants and subsidies, etc., make a depressed area in 
Scotland an attractive location for a production line. Yet,  in the 
longer  run,  unless  that  plant  is  of  sufficient  size  to  attract  its 
necessary  suppliers  of  inputs,  it  will  always  be  operating  at  a 
disadvantage - it will be located sub-optimally.

Let us now return to our von Thünen plain, but in this case it is 
not cut off by a wilderness - it  is surrounded on three sides by 
mountains, and on the fourth by the sea. It is not a closed economy 
but  an  open  economy with  a  single  port  through  which  all  its 
imports and exports must flow.

Given  this  endowment  there  must  be  at  least  two  levels  of 
settlements  -  the  rural  ones  dispersed  throughout,  probably  in 
village clusters, and the port, which can fulfil its function only to 
the extent that it engages in trade with the rural settlements. 

At  a  primitive  stage  the  port  may  do  no  more  than  collect 
agricultural products for export and exchange them for imported 
goods, yet even at this stage there will be a concentration of flows 
and the port will be the economic capital and most probably the 
administrative capital.

Let us however consider more contemporary conditions, where 
one has a variety of manufacturing and service industries.

Now,  the  concentration  of  flows  and  the  associated  relative 
concentration  of  population  will  tend  to  make  the  port  area 
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attractive for many activities. Henry George observes this fact in 
his ‘Savannah story’13, but it is far more complex.

For example, a tube station has much in common with our port, 
and the adjacent sites are attractive locations for many kinds of 
shops and services. However, behavioural studies show that people 
are just as likely to stop and make immediate purchases at a place 
local to their home as at the station; what they are less likely to do 
is to stop off somewhere in between.

Thus whilst there are forces making for concentration there are 
equally forces making for dispersion. What is important from the 
locational aspect is that the potential is usually greatest at one end 
or the other and only rarely in between.

Now this "end aspect" is of growing importance today with the 
shift to "roll-on roll-off"14 and container transportation. This kind 
of transportation technology tends to greatly strengthen the forces 
making for dispersion and weaken those making for concentration. 
Given good and well organised harbour facilities and a reasonable 
transportation network the importance of the port area is reduced 
to little more than a short-stay parking lot.

On  the  first  evening  I  mentioned  the  concepts  of  macro-
concentration and micro-dispersion.

The  so-called  London-Birmingham-Manchester  axis  is  an 
example of macro-concentration, but within that large area there 
are factories and warehouses all over the place – micro-dispersion.

From the locational aspect this development is largely the result 
of technological advance, but in my book, in this case locational 
theory deals with results, or if you prefer, proximate causes. The 
primal cause is fiscal policy, which we will deal with in the final 
couple of sessions.

For the moment let  us return to our model,  and consider the 
locational forces.

13 See the previous reference to Henry George's book, Progress and Poverty, 
Book IV, Chapter II.

14 The ability to drive road vehicles onto a ship, and to drive them off at their 
destination, rather than loading or unloading cargo by crane at the dockside.
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Figure 3: Open economy

First,  if  the  most  efficient  size  for  the  production  activity 
requires a market close to, or greater than, the home market then 
the optimal location will  be within the port  area. There are two 
exceptions.  These  are  when  the  process  is  localised  resource 
orientated,  and  therefore  has  to  be  located  at  or  close  to  the 
localised resource;  or  again,  where  the  transportational  costs  of 
either the inputs or the outputs more than offset the gains from an 
efficient  size; then,  you may find less  efficient  plants  operating 
successfully to supply a local market area. These are issues of what 
are  known  as  ‘economies  of  scale’,  but  never  forget  that  the 
determining factor is not always that of efficient production. 



PART 2 - SPATIAL ECONOMICS 32

Second, where the processing of imports significantly reduces 
the  onward  transportation  costs,  or  the  processing  of  exports 
significantly  increases  the  onward  transportation  costs,  then  the 
optimal location for these activities will  tend to be concentrated 
within the port area.

Third,  the  opposite  case;  where  the  processing  of  imports 
significantly  increases  onward  transportation  costs,  and  the 
processing  of  exports  reduces  them,  then  many  if  not  all  the 
optimal locations will be dispersed outside of the port area. The 
extent of the dispersion will depend in part on economies of scale 
and in part on the required supply area for processing exports and 
the required market area for the processing of imports. This class 
of locational constraints will give rise to a number of centres of 
secondary importance to the port, or economic capital.

What I have been outlining is a development of von Thünen’s 
analysis known as the Central Place system.

For simplicity, I assumed only a single port or economic capital; 
one gets into complex permutations when there are a number of 
ports, entrepôt places15, and where the economic capital is not the 
administrative capital. Nonetheless, it remains basically the same 
system, and it does enable one to delineate the  feasible locations 
within which there will be one or more optimal locations for any 
particular  production activity.  Always  there  are  forces  working 
towards  concentration,  and  forces  working  towards  dispersion; 
also,  never  forget  that  technological  advances  may substantially 
change the pattern over a period of time.

In spite of all the provisos and limitations the analytical system 
does  enable  us  to  draw  up  a  general  list  of  flows  which  will 
determine the rings or locational pattern.

This is only a very general list, but nonetheless it is useful as a 
starting point when tackling a locational problem.

15 An entrepôt site is an intermediate trading post where goods may be stored 
whilst awaiting further shipment. This economic function may then give rise 
to the development of a large port or city.
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Exports to lower centres

(a) Produced in the economic capital or port area
 - Importation of finished goods
 - Transport cost reducing processing of imported inputs
 - All activities requiring maximum scale
 - Specialized services

(b) Produced in middle towns of a size specific to the 
scale requirements
 - Transport cost increasing processes
 - Appropriate specialized services

The output of these classes of production activities are 
generally traded from higher to lower centres; in other 
words, market areas are usually an important 
determining factor.

Two-way

 - Processing of agricultural commodities
 - Leisure and recreational activities

Exports to higher centres

 - Agricultural raw materials for processing, and produce
 - Localised resource orientated (e.g. electricity)

Activities for local consumption having no scale 
requirements

 - Processing activities which are transport cost
      increasing, or not transportable
 - Unspecialised services

These latter activities may be located anywhere and to 
an extent everywhere.

Figure 4: Potential flows
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Apart from the example of  isotims that I gave last week, we 
have implicitly assumed our flat and fertile plain to be devoid of 
transportation  networks.  This  assumption  may  have  simplified 
matters but it is not realistic.

Tonight  we  will  limit  our  discussion  to  road  networks. 
Generally there will develop a hierarchy of roads in a similar way 
as there develops a hierarchy of central places -  motorways, trunk 
roads, A roads, B roads, unclassified roads, and an assortment of 
tracks not worthy of being called roads.

But whilst this may be so, there are only three possible regular 
networks - triangular, square and hexagonal.

One may take a network as part of a city, a city or a region - no 
matter. Now, given an equal length of road per area which is the 
most  efficient  from  the  point  of  view  of  transportation  costs? 
Triangular, rectangular, or hexagonal?

It  would  seem  that  the  rolling  English  drunkard16 was  not 
incapable. Whilst we tend to think of our roads as radiating out 
from central places, when we look at an Ordnance Survey map we 
will observe that the network conforms to the triangular pattern - 
twists and turns excepted.

Now many towns, particularly those subject to the attention of 
town planners, conform to a rectangular or grid-iron pattern. Given 
this network the corner sites will usually be the optimum location 
for a number of activities. One important reason for this is that at 
the corners there is the maximum flow of potential customers.

Accepting this, however, there is, from the locational aspect, an 
even  more  important  determining  factor:  a  rectangular  road 
network produces market areas that extend diagonally.

Let us assume a particular  production activity for which only 
corner sites are feasible locations, but which in addition require a 
certain market area in order to obtain sufficient revenue.

16 A reference to the poem The Rolling English Road, by G. K. Chesterton, 
published in 1913: "Before the Roman came to Rye or out to Severn strode, 
the rolling English drunkard made the rolling English road."
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Its optimum location will be a corner site that includes no other 
competitor within its market diagonal. Thus if we consider the city 
to  be  an  example  of  macro-concentration,  then  within  that  city 
there are forces working towards the micro-dispersion of certain 
activities. The extent of the dispersion will depend on the size of 
the market area required.

Public houses are good examples. A customer who enters one is 
lost  to another and there is little scope for competition between 
public  houses.  They  tend  to  disperse  throughout  the  feasible 
locations.

This  does  not  apply  to,  say,  Marks  and  Spencer  stores  and 
Woolworths where the customer of one is a potential customer of 
the other and there is scope for direct competition. However it is a 
consideration that will enter into the decision of Woolworths as to 
how to locate as between a number of towns, any or all of which 
may be  feasible locations. They will locate so as to not cut into 
their own market areas.

Figure 5: Rectangular road network17

17 A rectangular road network has a potential efficiency of 50%. For any given 
level of transport cost up to 50% of the local area is economically accessible. 
Triangular and hexagonal road networks have potential efficiencies of 100%. 



PART 2 - SPATIAL ECONOMICS 36

As  a  matter  of  interest,  a  triangular  road  network  produces 
hexagonal  market  areas,  and  hexagonal  road  networks  produce 
triangular market areas. Sufficient unto the evening.

Figure 6: Triangular road network

Figure 7: Hexagonal road network

-o0o-
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5

Equilibrium and Economic Growth
25th October 1983

So far I have said very little about pricing and to those of you 
who have glanced at the textbooks this may seem strange. Here we 
are  at  the  half-way stage.  Further,  most  of  you probably  know 
sufficient general economic theory to have concluded from what 
has been said earlier that, as in the very short-run the locations for 
all  government, consumption and  production activities  and their 
capacities must be fixed, then the short-run equilibrium must be a 
matter of price equilibrium.

I agree, but there are reasons. First, we have concentrated on 
production activities in competitive market conditions as it is only 
these activities which are driven towards optimal locations.

In a competitive market input and output prices are given - they 
are determined by the market. Remember, a competitive market is 
not of necessity a perfect market.  In a competitive market there 
may not be one ruling price but there will exist a price band for 
close  substitutes  and  market  forces  will  not  permit  significant 
persistent divergencies. All brands of cornflakes are not the same 
price but they are all in the same range. Thus, what constitutes an 
optimum location will be determined largely by minimum cost, or 
maximum revenue,  or some combination of these two at  prices 
determined by the market.

In addition to the question of where, when locating a new plant 
or making new investment spending, the life of the fixed capital 
has to be taken into account. Nonetheless, in general it is only at its 
optimal location that a firm will be able to price competitively. At 
any other location it will need some monopoly advantage.

Again  monopoly  advantages  may  be  of  many  kinds.  For 
example, if in say 1970 a firm purchased a freehold, a long lease, 
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or invested in a piece of long-life capital then inflation will have 
given it a monopoly advantage. They will be able to exclude new 
entrants irrespective of location - firms will be unable to compete 
at the current inflated price of certain inputs - for example, a cold 
store.

This  kind  of  monopoly  advantage  is  not  only  a  cause  of 
inefficiency but also a cause of locational distortions. A location 
becomes optimal by reason of the fixed capital that exists at that 
location.

One aspect of pricing that we need to give some attention to, is 
that concerning production and trade - that is, pricing in spatially 
separated markets or in spatially extended markets.

Now subject to the constraints which fix the amounts demanded 
in each market, or at different locations within a particular market, 
commodities  move  efficiently  when,  and  only  when,  the  price 
system satisfies two conditions:
(i) The price difference exactly covers the transportation cost on all  
routes of traffic flow.
(ii) Inter-local price differences never exceed transportation costs. 

Let us take one commodity, say coal, which is produced at a 
number of different mines each of which has constant unit costs 
and a fixed capacity. The costs and capacity may differ from mine 
to mine. Let total demand be greater than or equal to total capacity. 
These assumptions are realistic for the coal industry in the United 
States. To what extent should the different mines be worked?

The problem is one of what is known as linear programming, 
with production costs added in to the transportation costs, and with 
mine  capacity  imposing  an  upper  limit  to  the  outflow  at  each 
location. 

At all mines at which the coal price is less than production costs 
the most efficient outflow is zero. At mines where there is some 
production but also some excess capacity the coal price exactly 
equals production cost.  Where capacity is fully utilized the coal 
price exceeds production cost by some surplus, or rent.
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If this total  surplus or rent income covers fixed costs, that is 
costs arising only in the long run, then the mine should be run on a 
long  run  basis;  that  is,  it  should  not  be  brought  in  and  out  of 
production. If the total surplus or rent income exceeds fixed cost 
then the plant should be expanded.

Thus do we see that even though total  demand exceeds total 
supply, on grounds of economic efficiency some pits may be held 
out of production whilst others work at less than full capacity and 
yet  others  may be  expanded or  even new pits  sunk.  It  may be 
inefficient to allow the price to rise so that pits already in existence 
can expand production.

It  follows,  the  argument  currently  being  put  forward  by  the 
National Union of Mineworkers to the effect that "all pits should 
be worked until their reserves are exhausted" cannot be supported 
on  the  grounds  of  economic  efficiency  or  in  relation  to  total 
employment.  However  the  argument  may  be  justified  on  other 
grounds.18

There is more to this line of enquiry. It can be shown that whilst 
inter-regional trade will reduce price differences so that given free 
trade  the  equilibrium  price  will  reflect  only  the  differences  of 
transport costs, it  does not of necessity increase output either in 
terms of quantity, or of relative price times quantity.

What then is maximised by trade?
With respect to the commodity flows a convenient description 

of  competitive  market  equilibrium is  the  maximisation  of  total 
consumers’ plus producers’ surplus minus transportation costs.

In the case of other than free trade transportation costs must be 
understood as including tariff and similar charges or rebates.

On  the  standard  supply  and  demand  diagram  it  is  the  area 
underneath  the  demand and  above  the  supply  curve  that  is  the 
mathematical equivalent for equilibrium conditions in a spatially 
extended market.

18 The year-long Miners' Strike took place in the UK a few months after this 
talk was given, from approximately 6th March 1984 to 3rd March 1985.
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Figure 1: Supply and Demand

It is a mathematical fact that the maximisation of this surplus, 
net of transportation costs, generates conditions which determine 
equilibrium:

a. Net outflow of the commodity equals excess supply at this 
location at this price. In other words at this price a mine will 
ship out to other locations all coal produced and not demanded 
locally.
b. Between any pair of locations price differences equal 
transportation costs.

I have attempted an explanation only in terms of a one-commodity 
model, but it is capable of generalisation.  The important topical 
lesson is that the extension of a market even though it is associated 
with bigger demand does not of necessity mean that output at any 
particular location will also expand; it may just as easily contract.

Further,  the  opportunity  for  inter-regional  trade  does  not  of 
necessity work towards increasing output in aggregate.
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Thus  whilst  by  joining  the  E.E.C.  the  market  for  British 
producers was enlarged it does not follow that they were placed in 
a better position to supply that market - in many cases the reverse 
holds.  For  example,  during  the  l970s  the  idea  was  mooted  of 
forming a customs union between Australia and New Zealand on 
the E.E.C. model but investigations showed that all the advantages 
would  accrue  to  Australian  producers  whilst  New  Zealand 
producers  would  be  on  the  receiving  end  of  most  of  the 
disadvantages. The notion did not get off the ground.

We will  pursue this line  further when we come to economic 
potential  and taxation  but  for  the  moment  let  us  note  that  free 
trade,  or  freer  trade,  cannot  be  relied  upon  to  do  more  than 
maximise consumers’ plus producers’ surpluses in total.

Another way of stating the case is that free or freer trade can be 
relied upon only to produce a more efficient use of total resources, 
and a better distribution of outputs with the minimum of erratic 
price movements. 

What we have been talking about so far can be explained, as I 
have illustrated, in terms of established supply and demand theory. 
This theory presumes the existence of an equilibrium - the point of 
intersection.  Spatially  this  is  realistic  in  the  short  run  where 
everything is fixed, but what about the long-run?

Long-run equilibrium requires that:
(i) No activity could be more profitably relocated;
(ii) No immobile resource could be more profitably used;
(iii) Capital is earning the same rate of return everywhere;
(iv) No mobile resource could move to a location where the extra 
benefits exceed moving costs. 

Does  this  imply  that  all  resources  are  allocated  efficiently? 
From the general theory of economic equilibrium we know that 
this is true provided:
(i) Returns to substitution are diminishing - nothing to be gained 
by employing a substitute;
(ii)  Returns  to  scale  are  constant  or  decreasing  -  nothing to  be 
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gained by being larger;
(iii) There are no indivisible factors of production;
(iv) There are no external economies or diseconomies.

With the exception of the first these assumptions are all liable to 
be  violated  in  a  spatial  economy.  Therefore  one  cannot  assert 
without  considerable  qualification  that,  in  general,  competitive 
equilibrium  will  achieve  an  efficient  spatial  allocation  of 
resources.

Furthermore, the equilibrium will not be unique but will depend 
on the path of historical development. As I have emphasised from 
time to time at the outset the locational choice is more often than 
not  indeterminate  but  nonetheless  this  will  set  the  subsequent 
pattern.  We get  stuck with the West Midlands as  discussed last 
week.  What  can  be  described  as  moving  costs  constitute  a 
frictional  force  which  may  prevent  the  economy  from  ever 
attaining the over-all optimal locational pattern.

There remains to be considered the issue of economic growth. 
Historically, economic growth has tended to lower transportation 
cost relative to prices of other goods and services partly because of 
economies of scale, but mainly because of technical change. The 
effect of this is to extend the market areas of low-cost suppliers at 
the expense of high-cost suppliers and to reduce inter-local price 
differences. In addition economic growth also makes room for new 
plants whilst, with the old soldiers, old plants fade away.

In a variety of ways economic growth tends to reduce, relatively 
if not absolutely, the frictional forces preventing an economy from 
achieving an overall locational pattern. But this is a micro-view, 
important - most important - to individual firms and persons who 
in  the  nature  of  things  pursue  their  own wellbeing,  yet  not  so 
important today as the macro-view which may show more clearly 
the part played by government policy. It is to this we will turn next 
week.

-o0o-
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6

Economic Potential - 1

1st November 1983

For  the  past  five  weeks  we  have  been  considering  what  is 
generally known as Location Theory, and in particular the issue of 
locational  choice  as  it  applies  to  the  location  of  a  particular 
productive  activity  operating  in  a  competitive  market  when the 
locations of all other activities are given. What I hope you can now 
appreciate that what constitutes an optimal location in this case is 
determined by a complex of forces not all of which work in the 
same  direction.  Further,  since  the  original  choice  was  in  most 
instances  indeterminate,  what  constitutes  an  optimal  location  is 
very much the result of historical development. 

In practice locational choice is unlikely to extend to more than 
half  a  dozen  sites  for  a  variety  of  reasons  and  this  greatly 
simplifies the job. Which of these half dozen is the best? First one 
has to decide on the necessary information to answer the question. 
Second, as most of the required information will not be available 
or not available in the right form or sufficient detail, one has to 
decide what of the available information will stand proxy for the 
necessary information. The third stage is the collection of the data. 
Having  completed  this  slog  and  decided  on  the  appropriate 
formula  the  rest  will  depend  largely  on  the  expertise  of  the 
computer programmer.

In other words the situation today is that theory and technology 
are in advance of the available information and this applies even 
more so to Regional Analysis, which we will be considering for 
the next few weeks.

The relationship of regional analysis to location theory is rather 
similar to that as between macro and micro economics. Regional 
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analysis, like location theory, is a complex and specialised subject. 
The  best  texts  in  my  opinion  are  those  published  by  the 
Massachusetts Institute of Technology of which this19 is the fourth 
in their series. It runs to over 750 pages and so do not expect in 
two or three weeks' time to be masters of regional analysis. I will 
deal only with one method of regional analysis that uses what are 
known as ‘gravity models’, and only that part of the method that 
uses ‘economic potential’.

This decision is not haphazard. Economic potential is especially 
useful in relation to issues of fiscal policy and in relation to policy 
issues affecting a customs union such as the European Economic 
Community.  For  those  of  you  who  wish  for  a  general  read  I 
recommend  Colin  Clark’s  “Population  Growth  &  Land  Use” 
which includes a few pages on economic potential.

First let us get a notion of this concept of ‘gravity’ in spatial 
economics.  The  term  gravity  and  the  term  potential  are  both 
borrowed from physics.

Physics  distinguishes  between  electrostatic  attraction  and 
gravitational  attraction.  Now  independent  of  distance  the 
electrostatic  attraction  is  far  more  powerful  than  gravitational 
attraction. The ratio between the two gives a number of forty digits 
beginning  with  2  -  this  means  electrostatic  attraction  is  2,000 
million,  million,  million,  million,  million,  million,  times greater 
than gravitational attraction.

How is it then that Physics can measure such a relatively minute 
force  as  gravitational  attraction?  In  layman’s  terms  electrostatic 
attraction arises from the existence of positively charged particles 
and  negatively  charged  particles  and  thus  it  is  self-cancelling, 
tending only, as it were, to hold everything in place - in balance. 
Nuclear energy is basically a matter of upsetting this balance and 
so releasing the enormous energy. A more simple experiment is by 
rubbing the top of a plastic pen on a piece of cloth, a few charges 

19 A reference to the series of books by Walter Isard (1919-2010), leading up to 
his Introduction to Regional Science, which was first published in 1975.
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are  rubbed off,  the  balance  is  upset  and for  a  time the  electric 
forces can easily overcome gravitational attraction and pick up a 
piece  of  tissue.  It  overcomes  the  entire  attraction  of  the  earth. 
Gravitation, on the other hand, is always attractive. If such a thing 
as ‘anti-gravity’ exists it is not known to contemporary physics.

Thus, given the electrostatic  balance gravitation always wins. 
The so-called ‘black holes’ are examples of gravitation winning. 
There are regions in which gravitational attraction has accelerated 
the  particles  of  mass  beyond  the  speed  of  light.  So  much  for 
physics, about which I know nothing; on to the analogous concepts 
used in spatial economics.

Over  recent  weeks  we  have  noted  that  there  are  locational 
forces  making  for  concentration  and  other  forces  making  for 
dispersion.  By the application of  von Thünen’s  theory we have 
noted  also  that  in  combination  these  forces  create  predictable 
patterns - rather as do iron filings in a magnetic field. Whether or 
not there is a similar power ratio in economics as in physics I do 
not know, but being in ignorance,  I advise against upsetting the 
balance just in case.

What we are moving on to consider is the economic equivalent 
to gravitation which being always attractive always wins. Again I 
do not  know whether there is  an economic equivalent  of  black 
holes.  It  seems  to  me  that  what  happens  in  spatial  macro-
economics is the centre place becomes so dense that it ceases to 
operate and begins to decay. Thus, whilst it may not be appropriate 
to speak of anti-gravity or negative gravity in spatial economics 
there does appear to exist  a critical  point at  which gravitational 
attraction is reversed. Have you now some notion of the concept 
basic to so-called ‘gravity models’ as used in regional analysis?

Economic  potential  seeks  to  determine  the  relative 
attractiveness of different areas as locations for a particular class of 
productive activities. For this purpose three classes of activities are 
distinguished.
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1. Resource orientated or immobile activities. Included within 
this class are all activities whose choice of location is significantly 
limited by what we may call ‘technical constraints’. For example, 
one can only locate a coal mine on a coalfield, or the best location 
for a coal fired electric generating station is adjacent to a coalfield.

But this class is even wider. According to the newspaper reports 
the proposed production line for Nissan cars will rely largely on 
components imported from Japan and expects to export  a major 
part  of its finished output. It  follows, it  must locate  as close as 
possible  to  a  suitable  port.  For  this  reason  the  site  adjacent  to 
Immingham  on  South  Humberside  is  thought  to  be  the  front-
runner.20 If what the newspapers say is true then this production 
line comes within the ‘immobile’ class. 

2. Market orientated activities.  These are those activities that 
need to follow their market. The dominant factor determining what 
are feasible locations is the location of the markets for the output. 
You won’t sell many newspapers if you located in the middle of a 
ploughed field on a wet day.

3. Footloose or immobile activities. These are those activities in 
which neither the source of their inputs nor the location of their 
markets  has  any  particular  locational  significance.  So  far  as 
technical factors are concerned, and in this context that includes 
most  of  the  factors  considered  during  the  first  five  weeks, 
anywhere is more or less a feasible location. You may follow the 
sun or not follow the sun as you wish.

Do we get the notion of these broad classes - not forgetting that 
between each class there is a twilight zone?

Now  from  this  classification  the  argument  proceeds.  Since 
footloose industry can, by definition, locate more or less anywhere 

20 Immingham Dock was built in 1912 by the Great Central Railway Company. 
Shortly after this talk was given, the UK government decided instead to sell 
the former Sunderland Airport to Nissan Cars at agricultural land prices, and 
the new factory opened in September 1986. The site is located 5 miles from 
the Port of Tyne where international distribution is based, and enjoys good 
access to Newcastle Airport and a number of trunk roads.



47 ECONOMIC REFORM

the original choice is from the economic aspect indeterminate. It is 
said that Silicon Valley located in California for no other reason 
than it is a pleasant place to live and work. But of course once 
Silicon Valley is  there it  becomes of itself  a factor determining 
optimal  location.  Nonetheless  it  could  become established  only 
because there were no other areas offering significant locational 
advantages.

From  this  it  follows,  if  on  economic  grounds  one  could 
determine the areas most attractive to footloose industry then one 
could  also  predict  with  some  confidence  that  concentrations  of 
footloose industry would become established in those areas.

Now  the  technological  advances  that  have  taken  place  this 
century and in particular the present micro-chip revolution have so 
greatly extended the class of footloose industry that it today is the 
dominant  class.  Being  the  dominant  class  means  that  where 
footloose industry tends to concentrate a lot of market orientated 
industry  must  of  necessity  follow.  A concentration  of  industry 
means  a  concentration  of  jobs  which  those  seeking  work  will 
follow. As the population grows in a particular area so that area 
will become an increasingly attractive location for the multitude of 
other activities. 

Do we see how one thing is added to another to produce the 
phenomenon known as macro-concentration?

Economic potential is a measure of the relative attractiveness of 
areas as locations for footloose industry. From these calculations it 
is argued that not only will footloose industry concentrate in areas 
of high economic potential, but also will a lot of market orientated 
industry and population. Eventually only immobile industry with 
their working populations and the non-working population will be 
located outside of the areas of macro-concentration.

Now macro-concentration is a suitable subject for treatment by 
means of a ‘gravity model’ for it is essentially the result of two 
variables,  mass  and  distance.  Assuming  ‘everything  else  being 
equal’  -  the  equivalent  to  the  statement  in  physics  as  to  the 
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electrostatic balance - then the interaction between any two masses 
can  be  expected  to  be  directly  related  to  their  size  and,  since 
distance involves friction, inconvenience and cost, such interaction 
can be expected to be inversely related to distance.

It  was  in  the  1850s  that  an  American,  H.  C.  Carey21 in  his 
Principles  of  Social  Science,  observed the  presence  of  apparent 
gravitational forces in social phenomena. He stated that the force 
was in direct ratio to the mass and inversely to the distance.

During the l940s another American, John Q Stewart, presented 
three primary concepts based on Newtonian physics. These were:

1. DEMOGRAPHIC FORCE. This was equated with gravitational 
force that is a constant times the product of two masses divided by 
the square of the distance separating the two masses:

   F  = G x Pi x Pj
-------------
     dij

2

For the non-mathematically minded this reads:
The demographic force  F is a gravitational constant  G times the 
product of the population of city  i times the population of city  j 
divided by the distance d between those two cities squared. 

2. DEMOGRAPHIC ENERGY.

   E  = G x Pi x Pj
-------------
     dij

This  corresponds  to  gravitational  energy  and  differs  from  the 
demographic  force  only  in  respect  of  the  distance  variable  dij 
which is not squared.

21 H. C. Carey, Principles of Social Science, published 1858.
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3. DEMOGRAPHIC POTENTIAL.

This corresponds to gravitational potential:

  iVj  =G x Pj
--------
   dij

where iVj is the potential produced at point i by a mass at j and is 

defined as a constant G times the product of the mass at  j, in this 
case Pj, divided by the intervening distance d.

Now I will be giving you more mathematical formulae but if 
you cannot read them, do not bother about it. All that is important 
at this stage is to follow the development of the notion and to get 
the general feel. It is the general feel that will be important when it 
comes to interpretation.

From Stewart in the 1940s we move on to Harris in the 1950s. 
He  was  then  Professor  of  Geography  at  Chicago.  The  mass 
designated by  Pj  in equation 3 above was taken by Harris to be 

the  retail  sales  of  county  j whilst  the  distance  variable  dij was 

based on transport costs. He used the formula:

 iVj  = Ʃ(j=1 to n)  ( Pj / dij )

Harris reasoned that the Potential map he produced measured the 
accessibility of any county, i to the entire market of the U.S.A. and 
argued that such a map was of significance for the analysis of the 
location  of  manufacturing  in  general  since  such  location  is 
sensitive to the geographical distribution of the market.

This  map  of  Harris’s  produced  some  useful  results,  but  in 
particular it demonstrated that in the economic sphere mass and 
distance may be measured in a number of different ways. Harris 
produced a second map using the formula:
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TCi  = Ʃ(j=1 to n)  ( Pj / dij )

TCi was in this case a measure of the transport costs at point i 
and for the purposes of calculation it was assumed that each dollar 
of retail sales represented one ton of product. Harris reasoned that 
transport  costs  on  the  finished  product  to  the  market  exerts  an 
important  influence  on  the  location  of  manufacturing  and 
everything else being equal a firm seeks to locate at the site that 
minimizes transport costs to the market.

So  now  there  were  two  maps  each  of  which  yielded  some 
interesting results. The question was: How to bring them together? 
In the economic sphere it must be that total potential at point  i, 
designated  iV, is the sum of the separate potentials produced by 
each mass.

In  the  mid-fifties  another  American,  Edgar  Dunn,  combined 
both market potential and total transport cost into a single index to 
indicate  the  optimal  location.  Dunn’s  work  rested  on  the 
assumption that a 1 per cent disadvantage in transport costs exactly 
offset a 1 per cent advantage in market potential. His work brought 
into focus the dilemma arising from Harris’s two maps but it did 
not  resolve  it.  As yet  no basis  for his  assumed relationship has 
been produced.

It is at this stage, after a century of work in the United States - 
Carey published in 1858 and Dunn in 1956 - that we come to the 
British contribution. Colin Clark was a visiting scholar at Chicago 
during the time Harris was producing his two maps. When Colin 
Clark returned to this country to take over as the Director  of a 
Research Institute at Oxford he continued to work on the potential 
concept. No doubt it appealed to him as his first degree was in the 
physical sciences.

In  the  U.K.  at  that  time  we  were  enjoying  so-called  ‘full 
employment’ but  significant  regional  differences  in  the  rate  of 
unemployment  continued and were  a  matter  for  concern.  There 
was wide acceptance that these differences should be smoothed out 
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by means of employment subsides but the practical questions were 
"How much?" and "How to pay for it?".

Colin developed the concept of economic potential to devise a 
self-financing scheme of payroll taxes and subsidies sufficient to 
eradicate the regional differences in the rate of unemployment. He 
concluded that the Hammersmith district of London would be the 
area of maximum tax whilst the Orkneys and Shetland would be 
the area of maximum subsidy. He demonstrated that a payroll tax 
and  subsidy  scheme  could  be  self-financing  and  effective.  The 
only problem was that in order to be effective the magnitude of the 
necessary transfers were likely to create more problems than they 
solved. In other words the payroll tax and subsidy approach did 
not offer an effective practical solution to the regional differences 
in the rate of unemployment.

As some of you may be able to 'hole out on a solution in one', it 
may be worth noting  another  contemporary event.  At about  the 
same time the United Committee for Taxation of Land Values were 
spending  around  £12,000  -  a  lot  of  money  in  those  days  -  to 
produce evidence in support of their proposal of Site Value Rating. 
However, since the United Committee considered they knew all 
there  was to  be  known about  economic  theory and methods of 
analysis they relied on the expertise of a practical rating surveyor 
and ignored the academics, even though Colin was a well known 
supporter of the Rating of Site Values.

An isolated single piece of evidence contributes nothing to the 
advancement of science. No matter how expertly the job is carried 
out the chances of it being an accident remain at 100 per cent. In 
my opinion a great opportunity was missed, perhaps forever. Colin 
Clark  has  been  long  in  retirement,  his  Institute  has  long  since 
ceased to exist, and the expertise he gathered around is now widely 
dispersed; in any event the United Committee no longer has the 
necessary cash.

Be this as it  may, in the scientific sphere one does not tarry 
speculating over what might have been. Colin Clark pressed on 
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and produced a series of potential maps covering the E.E.C. on the 
basis of a number of hypotheses. This work we will consider next 
week.

What I hope you have appreciated from tonight is the sense and 
feel of this particular approach to regional economic analysis using 
the proven concepts of physics. If we are to interpret Colin Clark’s 
results  then  the  sense  and  feel  is  far  more  important  than  the 
mechanics of the calculations.

-o0o-
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7

Economic Potential (ii)

8th November 1983

First a brief re-cap on last  week. It was in the 1850s that an 
American, Henry Carey in his Principles of Social Science noted 
the  presence  of  gravitational  force  in  social  phenomena.  Henry 
Carey is considered by many to be the founder of the U.S. school 
of economics; he was born in Philadelphia in 1793 and died there 
in  1879.  Henry George was also a  Philadelphian and was born 
there  in  l839.  George’s  ‘Savannah  story’ may  be  viewed  as  a 
‘gravity model’ although there is no evidence that George viewed 
it  in that light,  and he was most certainly no admirer of Carey, 
whom he considered as ‘the American apostle of protectionism’.

However it was Carey’s observation that a hundred years later 
led to the establishment of a place for gravity models in spatial 
economics.  In  the  early  1950s  Professor  Harris  of  Chicago 
University produced two maps. The first was essentially a measure 
of market potential, based on the formula: 

 iVj  = Ʃ(j=1 to n)  ( Pj / dij )

The second was essentially a transport  cost index, based on the 
formula:

TCi  = Ʃ(j=1 to n)  ( Pj / dij )

Harris’s work is of particular interest for it demonstrated that in 
the economic sphere mass and distance could be measured in more 
than one way and each way could produce useful results.

Thus it raised, but did not answer, the question of how to sum 



PART 2 - SPATIAL ECONOMICS 54

these separate potentials at any point.
Dunn attempted such a combination, but no basis has yet been 

found for the relationship he assumed.
Finally last week I mentioned Colin Clark’s development whilst 

he  was Director  of  the  Research Institute  at  Oxford during  the 
1960s. Colin produced some very useful economic potential maps 
covering the E.E.C. although strictly he did not resolve the issue 
raised by Harris, but used yet another different measure of mass.

But before moving on to Colin’s completed work let us be clear 
as to the theoretical foundation of gravity models and then, out of 
chronological  order,  I  will  describe  my  own  work  on  defining 
mass.  My work got no further than his,  due to the break up at 
Oxford and lack of funds.

In physics there is electrostatic attraction which consists of very 
powerful  positive  and negative  forces.  Although powerful  these 
forces tend to be self-cancelling and hold everything in balance at 
a  micro-level.  In  addition,  physics  distinguishes  gravitational 
attraction which is, as it were, always a positive force and as a 
result,  although  weak  relative  to  electrostatic  attraction,  always 
wins in the long run, other things being equal.

In  spatial  economics  one  may  observe  also  a  gravitational 
attraction and, other things being equal, this too always wins in the 
long run. Remember that in the context of spatial economics the 
term 'other things being equal' is used as it is in physics, and is not 
to  be  confused  with  the  unrealistic  assumption  necessary  for 
micro-economic analysis.

An important difference between spatial economics and physics 
is  that  in  spatial  economics  there  is  no  one  way  in  which  to 
measure  the  two  variables,  mass  and  distance.  Thus  there  is  a 
difficulty in summing the economic potential at any point. It could 
be that there is no final solution to this issue. In other words we 
must not reject the possibility that in spatial economics mass and 
distance must be defined with reference to the particular purpose 
and the particular conditions.
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The potential  iV, as defined by Harris, is a measure of market 
accessibility,  so  that  maximum  iV indicates  the  location  for 
maximum sales  or  turnover.  The transport  cost  index  TCi,  is  a 
measure  of  transport  costs  so  that  minimum  TCi indicates  the 
location at which minimum transport costs would be incurred.

Now, if there is a reasonable basis for assuming that transport 
costs are not a determining or a significant factor, or that there are 
overriding advantages to be gained from economies of scale, then 
maximum iV is most likely to indicate optimal location. However, 
if  transport  costs  are  a  determining  factor,  or  the  market  is 
invariant with location, then minimum  TCi will indicate optimal 
location.

To move on to my own efforts. In the late sixties I was working 
on a Local Government finance project and this was published as 
E.S.A. Paper No. 2 in January 1970. I concluded so-called Site 
Value Rating to be fundamental to any final solution but I lacked 
the required factual evidence to support this conclusion. I reasoned 
that if I produced a relatively detailed Economic Potential map for 
the  U.K.  I  would  then  be  able  to  relate  the  Whitstable  Survey 
already completed by the United Committee to economic potential.

I could then select three or four other local government areas at 
various potentials for a site value survey and on the basis of all 
these calculate  a  relationship between site  values and economic 
potential. Given this information it would then be a simple matter 
of  calculation  to  extrapolate  for  the  whole  of  the  U.K.  on  a 
scientific basis.

The local government project was being financed by a W. D. & 
H. O. Wills family trust so money was not a limiting factor. What 
was not foreseen was a change in the tax laws which resulted in 
the Inland Revenue collecting 110% of the trust income and which 
necessitated  a  liquidation  of  the  trust.  The  project  came  to  a 
premature  death.  However  some  interesting  work  had  been 
completed on the mass variable, and the issue of distance appeared 
to present few problems.
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The U.K. is a particularly suitable region as a basis for a gravity 
model.  Being an island it  has  a  precisely defined home market 
which is a political entity. Further, since the market is small it is 
often possible for a footloose industry to serve the whole market 
from a single location. Thus it is not unreasonable to assume the 
market to be invariant to the location. In these circumstances it is 
total transport costs rather than market potential that is likely to 
influence the optimal location.

However the U.K. is a very open economy in which imports 
plus exports account for over 40% of final output. It seemed to me 
reasonable  to  assume  that  for  any  firm  producing  for  the 
international market, accessibility to that market would be a factor 
determining whether or not the U.K. was a feasible location. But 
within  the  U.K.  this  overseas  market  may be  considered  as  an 
invariant  with  location  and  the  optimal  location  would  be 
determined  by  the  minimum  TCi in  relation  to  all  significant 
places of shipment.

Further,  since  imports  are,  in  general,  of  significance  to 
production activities  located  within the U.K.  this  particular  TCi 
must  be  considered  as  having  a  double  effect.  Thus  when 
measuring  the  mass  variable  the  power  and  distance  of  export 
markets  themselves  and  the  source  of  imports  were  relatively 
insignificant.  The important  issue was a measure of trade flows 
through the significant places of shipment. From all this, it  was 
concluded  that  the  appropriate  measure  of  potential  would  be 
given by adapting Harris’s TCi formula, rather than his iV formula.

The  next  problem  to  be  resolved  was  that  concerning  the 
measurement of mass - designated in Harris’s formula by P. When 
measuring mass for the purpose of constructing a gravity model 
one is in fact giving an economic weight, or number, to selected 
nodal points. The basis of these economic weights or numbers will 
depend on the available data and the purpose of the model but they 
are  nothing  more  than  relative  magnitudes  of  limited  validity. 
What matters is that one point is, say, twice the mass of some other 
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point. It is of no matter whether this is expressed in terms of £ 
sterling, tons, or by the number 100 and the number 200.

In measuring seaports and airports it was decided for a number 
of  reasons  to  exclude  passenger  movements  and  oil  shipments. 
Excluding these items the relative economic mass was measured 
by  value  times  weight.  Since  economic  potential  is  very  much 
concerned with the way things are going, estimates were made for 
five  consecutive  years  from 1965 to  1969,  and the  final  figure 
adjusted  to  allow  for  the  trend.  For  example  as  London  was 
declining  in  importance  it  was  adjusted  downwards  whilst 
Immingham was adjusted upwards, as also were Felixstowe and 
Harwich. All told estimates were made for 34 ports, although some 
of these were later amalgamated.

The results may be of interest. London with Medway came top 
with  a  number  of  176;  Liverpool  with  Manchester  169;  the 
Humber ports - Hull, Immingham, Grimsby and Goole - 103. No 
other group of English ports exceeded 50. Bristol for example was 
36, whilst Southampton surprisingly registered only 15.

In Scotland the only port of significance was Glasgow with a 
number of 49, and for convenience this was amalgamated with the 
Forth ports to give a total of 73. The South Wales ports - Newport, 
Barry with Cardiff, and Port Talbot with Swansea, totalled 99.

The only airport to register was Heathrow with a number of 3 - 
equal in importance with the port of Holyhead but on a national 
scale insignificant. However I doubt whether this power order is an 
indicator 15 years later  -  for example,  I  doubt  whether London 
would be top.

The next step was to select the main nodal points that would 
actually be used in the final calculation. It was decided to ignore 
population size and densities on basis of the up-to-date evidence 
then becoming available in the research reports being prepared for 
the Redcliffe-Maud Royal Commission on Local Government.

These  reports  showed  that  in  a  large  number  of  cases  the 
population of a town or city was no indication of either its market 
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importance or of the employment opportunities. We started with 
the  rateable  values  produced  by  the  1964  revaluation  and  the 
subsequent  annual  changes  were  used to  estimate trends.  These 
were  then  concentrated  into  thirty  nodal  points  plus  four  road 
bottlenecks through which it was assumed the attraction would be 
concentrated - Carlisle, Berwick, Yeovil and the Severn Bridge.

We did three runs, one on the basis of total rateable values, a 
second ignoring domestic rates and a third giving half weight to 
domestic rates. Secondly these powers were adjusted on the basis 
of the Inland Revenue regional income tax returns. The third stage 
was to again adjust the nodal points for the attractive power of 
each significant  shipment  place,  since  none of our nodal  points 
coincided precisely with these shipment places. At this point the 
work stopped and the third stage was not completed. Now whether 
these first decisions were right or wrong and to what extent they 
would  have  been  changed  I  cannot  say.  What  I  hope  to  have 
conveyed to you is something of the feel of the practical work as a 
complement to the historical development dealt with last week.

Finally tonight let us turn the clock back a few years to Colin 
Clark’s completed maps of the E.E.C. - I do not propose to deal 
with the details of the project as I was otherwise engaged and took 
part only in the discussion and criticism. Those of you who wish 
for all  the facts may read the paper in Regional Studies, Vol 3, 
pages 197-212. It was published by the Pergamon Press in 1969. 22

Colin’s aim was “to examine which regions in Western Europe 
are the most attractive to industry and the likely effect which an 
enlarged  Customs  Union  and  developments  in  transport  might 
have on the distribution of the most favoured regions. This study 

22 This research is also briefly discussed in Clark's book Regional and Urban 
Location, where it is noted that areas of high potential may, under certain 
conditions, exhibit dis-economies due to congestion, pollution, shortages of 
labour, wage differentials, higher municipal rates of taxation, etc. This may 
sometimes increase the relative attractiveness of areas of lower potential, in 
particular in the third quintile. Nevertheless, the broad conclusion remains; 
changes of economic potential must necessarily have major effects.  
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attempts  to  discover  whether,  if  Britain  were  a  member  of  the 
Common Market, any part of Britain would be included within the 
region of  greatest  potential  for  economic  growth  in  Europe,  or 
whether Britain would be relegated to a position on the periphery, 
and likely to decline in importance relative to the other countries 
of Europe.”

For  this  purpose  a  development  of  Harris’s  iV formula  was 
used.  For  P Colin  used  regional  incomes  distributed  over  103 
nodes.  His divisor for economic distance included an allowance 
for  tariffs,  and  in  addition  he  made  some  allowance  for  trade 
external  to  Western  Europe  on  the  basis  of  market  size  and 
distance. Thus Colin’s potentials were essentially a measure of the 
attractiveness of a location within Western Europe based on the 
accessibility of that location to the Western European market as a 
whole plus some allowance for external trade.

Next week we will go straight into a consideration of Colin’s 
maps so that we may interpret them and draw policy implications. 
For this week, have you some appreciation of gravity models and 
their limitations? Are you clear on Colin Clark’s aim and what his 
method will show?

-o0o-



PART 2 - SPATIAL ECONOMICS 60

8

Economic Potential (iii)

15th November 1983

Tonight  we  will  move  straight  into  Colin  Clark’s  maps. 
Remember they are essentially measures of market accessibility, 
and  the  numbers  are  no  more  than  arbitrary  units  indicating 
relative attractiveness - the higher the number, the more attractive 
the location. Please refer to Map 1: Before Treaty of Rome.

Note that Western Germany, France and the U.K. have national 
core  regions  of  high  economic  potential.  I  suspect  that  Colin’s 
method  understates  the  power  and  extent  of  the  U.K.  core  by 
reason of not taking sufficient account of international trade.

Note also the potential depression that covers Belgium, Holland 
and Luxembourg. Again I suspect that Colin’s method overstates 
this  depression by not  taking sufficient  account  of  international 
trade.  Both Belgium and Holland were colonial  powers with an 
important  colonial  trade.  Nonetheless  this  area  of  depressed 
potentials  possibly  explains  why Benelux was the  first  customs 
union  in  Western  Europe.  The  whole  of  Italy  is  in  areas  of 
relatively low potentials and Scotland is even worse. About half 
the geographical area of Scotland has potentials no higher than the 
toe of Italy.

With West Germany, Holland, Belgium, Luxembourg,  France 
and Italy joined in a customs union a very different picture arises. 
Please refer to Map 2: The E.E.C. Six and the U.K.

Now, there is  an international  core  region of  high  economic 
potential covering parts of West Germany, Holland and Belgium. 
Economic potentials decline with distance from this core region in 
all directions. The U.K. potentials show no decline absolutely, but 
there is a significant decline relatively. No part of the U.K. now 
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falls within an area of highest economic potential. Overall the U.K. 
is in a worse position than Italy. What is most interesting is that the 
Benelux  depression  vanishes  and  the  entire  area  has  economic 
potentials higher than any in the U.K. This offers an explanation 
for the rapid decline in the importance of the Port of London and 
the growth of such ports as Rotterdam and Antwerp.

Map 2 shows the position prior to our joining the E.E.C. and so 
the next map shows the advantages of doing so - please refer to 
Map 3: Enlarged Customs Union.

On this map Colin assumed Norway would join, which it didn’t, 
and no account is taken of North Sea oil and gas discoveries. All 
potentials are increased by the enlargement but it is rather a case of 
‘to him who hath more shalt be given’. It is the international core 
region that gains most, and from this the U.K. is wholly excluded.

Relatively, the U.K. position remains just a little less attractive 
than  Italy.  Perhaps  more  important,  whilst  potentials  in  general 
rise,  the  U.K.  potentials  are  not  much  changed  from  those 
calculated on pre-treaty assumptions. Thus the U.K. position has 
declined relative to the rest of Western Europe.

Please refer to Map 4: Container Transport.
This map is possibly a good indicator of the position today. The 

continental core region from which the U.K. is excluded remains, 
and its size is extended, but its relative power of attraction is not 
increased.  On the other hand the attractiveness  of the U.K.  has 
improved so that it enjoys a slight edge over Italy.

Colin also produced a map on the basis of a Channel Tunnel23, 
but in this case the advantages accrued to the continent of Europe. 
It would seem that it is better for this country to have improved 
and cheaper transportation diversified through a number of ports 
than for trade flows to be concentrated through a single tunnel. For 
an elongated island this makes sense - see Map 5: Channel Tunnel.

Colin  concluded:  “The  economic  potentials  suggest  that,  in 
future,  manufacturing industries  will  tend to  locate  and become 

23 Work began on the Channel Tunnel between England and France in 1988.
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concentrated within  the Rhine Valley of  West  Germany,  eastern 
Belgium, and south east Netherlands. Before the Treaty of Rome, 
one of the three areas of high economic potential was in Britain, 
but  since  that  date  and  despite  the  assumptions  made  which 
directly improved Britain’s position relative to the rest of Europe, 
the  country  has  been  shown  to  lie  outside  the  central  area  of 
greatest potential in Europe. Since the Customs Union agreement 
entails  not  only  the  unhindered  movement  of  goods  across 
frontiers  but  also  freedom of  labour  and capital,  the  possibility 
arises  that  the  labour  and capital  of  Common Market  countries 
which are remote from the potential centre of Europe will migrate 
to the centre, to the detriment of the countries on the periphery.”

But accepting both Colin’s argument and his conclusion what 
are the direct policy implications? First, it seems to me the U.K. is 
unlikely to be any more attractive as a location for new investment 
outside the Customs Union as it is inside. But if we stay inside, 
what can be done to improve our relative position? On this the 
implications  for  Westminster  seem  to  be  clear  in  at  least  one 
direction.

The U.K. would benefit  from improvements to all  our ports, 
large  and small,  along the  south  and east  coasts.  It  would also 
benefit from improvements to road and rail and inland waterway 
connections between these ports and our main industrial areas. The 
maps  indicate  that  cheaper  transport  costs  along  a  diversity  of 
routes is an important way in which this country may improve its 
position relative to the continental mainland.

But  what  have  we  done?  There  have  been  some  port 
improvements but mostly this has been through private investment 
rather than public investment - for example, at Felixstowe. When it 
comes to motorways, what has been done is even more irrelevant 
to  our  being  part  of  a  continental  Customs  Union.  The  only 
completed  west-east  route  is  the  trans-pennine  M62.  Our  only 
completed north-south route uses the west coast, and then divides 
as a holiday route to Devon and Cornwall, or through to London. 



63 ECONOMIC REFORM

Apart from the Humber ports none of the ports facing the continent 
are connected to a through motorway link with industrial areas

The railway situation is even worse. Southampton’s direct rail 
link north through the West Midlands has been taken up. Our only 
high  speed  electrified  freight  line  is  from  London  through  to 
Liverpool  and Manchester,  and then again up the  west coast  to 
Glasgow. Why?

Certainly  there  was  no  great  economic  advantage  to  us  in 
joining a European Customs Union but even so, having joined, we 
have done little or nothing to improve our position and make the 
best of it. Yet,  even assuming we made all these improvements, 
Colin’s research work implies that the high potential core would 
still be on the other side of the Channel and in the longer run we 
must expect gravity to win. Bluntly, I find Colin’s paper somewhat 
fatalistic and at this point we part company.

In my mind his work raises the question: What is it precisely 
that  attracts  a  new  investor  to  a  location  of  high  economic 
potential?  Bearing  in  mind  our  present  economic  organisation 
there seems to be only one answer - such a location yields the best 
return - it is expected to be more profitable than any other location.

Let us follow this through. According to Colin’s potential maps 
it is to be concluded that, pre-Treaty (Map 1), a given quantity of 
labour and investment would have yielded the same at an area of 
high potential in the U.K. as in West Germany - say 100 units, with 
take-home pay say 50 units.

Map 1: Before Treaty of Rome

United Kingdom Western Germany

Return 50 Return 50

Take-home pay   50 Take-home pay   50

Total 100 Total 100

Table 1: Before Treaty of Rome
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With the enlarged Customs Union the yield in the U.K. would 
have increased by a ratio of 28 to 30 (Map 3) - that is from 100 to 
just over 107, say 108. In Western Germany the yield would have 
increased by a ratio of 28 to 38, that is to 136. Let us also assume 
that labour demands and receives 25% of this increase.

So with the enlarged Customs Union we have this position:

Map 3: Enlarged Customs Union

United Kingdom Western Germany

Return 56 Return 77

Take-home pay   52 Take-home pay   59

Total 108 Total 136

Productivity + 4% Productivity + 15%

Investment + 12% Investment + 54%

Table 2: Enlarged Customs Union24

Note,  on these assumptions  the West  German employee  now 
enjoys  a  better  standard  of  living  than  his  British  counterpart. 
More, on an added-value basis, the German's productivity has risen 
by 15% whilst that of the British employee has risen by only by 
3.8%. Profit on the U.K. investment has increased by 12% but in 
West Germany it has increased by 54%.

If  we  assumed  that  in  both  countries  employees  maintained 
their share of the product then the German employee would have 
been even more better off than his British counterpart, although on 
an  added  value  basis  their  productivity  would  have  been 
unchanged.  Even  so,  profit  in  West  Germany  would  have  still 
increased by 36% as against only 8% at the U.K. location.

24 In Table 2:
Productivity = Total ÷ Take-home pay (compared with original conditions).
Investment = Return (compared with original conditions).



65 ECONOMIC REFORM

Now this is speculation, but, if we admit to economic potential 
being a measure of the relative attractiveness of areas as locations 
for  footloose  industry,  then  economic  potential  must  be  also  a 
measure of the expected return, or profit, from the employment of 
a  given amount of labour and a given amount of investment  at 
these locations. An industrialist is not attracted to an area because 
it  is an area of high economic potential;  he is attracted because 
within  that  area  he  expects  the  best  yield  or  profit  on  his 
investment.

In  a  competitive  market  economy  this  must  be  the  way 
economic potential, or gravitational attraction, is manifested at the 
micro-level. I am not arguing that what is illustrated on the board 
is exact; what I am arguing is that it is an illustration of what must 
happen. Certainly it offers an explanation for the yelps of British 
politicians, industrialists, and media-men over the past 20 years.

More speculation next week.

-o0o-
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9

Tax Effects

22nd November 1983

May be it  was a mistake for this country to join a European 
Customs Union. Maybe we should have worked to extend NAFTA 
into a North Atlantic Free Trade Area Association. But all this is 
idle speculation in the context of current policy issues; we have 
joined a European Customs Union and we have been a member for 
ten years.

The issue today can be only: Should we stay in, or come out?
However, the implication of the gravity models we considered 

last  week is  that  no matter  whether  we decide to  come out,  or 
decide to stay in, we will  still  be faced with a continental  core 
region of relatively high economic potential from which the U.K. 
is wholly excluded.

Thus, we must expect footloose industry to tend to concentrate 
in  parts  of  West  Germany,  Holland  and  Belgium,  and  as  this 
proceeds many market orientated industries will follow.

But against this the gravity models also indicated that anything 
that reduced economic distance - for example cheaper and easier 
transportation -  would tend to  improve the attractiveness  of  the 
peripheral regions relative to the core. Even so such actions are 
unlikely to change the situation fundamentally. The attractive core 
would remain; the flow would not be halted, although it may be 
slowed down.

Thus  the  question  economics  is  required  to  answer  remains 
essentially unchanged, no matter whether we are in or out of the 
Customs Union, no matter whether the Government at Westminster 
attends most diligently to improving our infrastructure.

The question is: Is there anything a national government can do 
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to counter the attractiveness of the international core region?
The implications of this question go far beyond issues raised by 

the  Treaty  of  Rome  to  cast  doubt  on  free  trade  arguments  in 
general.

The U.K. is of itself  a free trade area; it  has a national  core 
region which attracts  new investment  away from the provinces. 
For some decades the effects of the so-called ‘drift to the South 
East’ and  the  growing regional  imbalance  has  been a  recurring 
political issue.

Western Europe is now, more or less, a free trade area; it has an 
international core region which attracts new investment away from 
the peripheral regions.

Thus,  what  gravity  models  seem  to  tell  us  is  that  as  the 
geographical area covered by free trade is extended, then an ever 
more attractive core region will be created, and this will work to 
the detriment of everywhere else outside of the region of highest 
potential.

More, some weeks ago we concluded that free trade did not of 
necessity expand output and increase material wealth in aggregate.

It follows, if we accept the prediction of gravity models, then 
one region will gain materially from an extension of free trade and, 
therefore, other regions will lose out relatively, and may lose out 
absolutely - become poorer with free trade than with protection.

Politicians in their ignorance are, it would seem, wiser than they 
know. When the U.K. vigorously pursued a free trade policy we 
were the acknowledged ‘workshop of the world’ - the core region 
most certain to benefit from free trade. Then, 50-odd years ago this 
changed - we switched from free trade to protectionist policies.

But let us pursue the question in relation to the immediate issue 
of the Treaty of Rome.

We will assume that in the pre-treaty conditions a given amount 
of  labour  and investment  in  a  footloose industry  located  in  the 
U.K. would yield the same net added-claim as it would if located 
in Western Germany.
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Map 1: Before Treaty of Rome

United Kingdom Western Germany

Return 50 Return 50

Take-home pay   50 Take-home pay   50

Total 100 Total 100

Table 1: Before Treaty of Rome

Jumping to post-treaty, with improved transportation costs, we 
find the area of highest potential has risen from 2,800 to 3,800 and 
we will assume the net added-claim (n a-c) has risen by the same 
ratio of 28/38. The net added-claim then becomes 136 - an increase 
of 36%, of which we will further assume that employees receive a 
quarter - an increase from 50 to 59.

On the  same assumptions,  the  net  added-claim for  the  U.K. 
location will have increased by a ratio of 28 to 34, or an increase 
of about 22%, and this is associated with an increase to employees 
of, say, 6.

Map 4: Containerised Transport

United Kingdom Western Germany

Return 66 Return 77

Take-home pay   56 Take-home pay   59

Total 122 Total 136

Investment + 32% Investment + 54%

Productivity + 9% Productivity + 15%

Table 2: Containerised Transport25

25 See previous footnote for details of the method of calculation of changes in 
productivity and investment.
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Let us now take into account tax effects. In both countries let us 
assume total tax revenue is 40% of the net domestic added-claim.

Map 4: Containerised Transport

United Kingdom Western Germany

Profit 17 Profit 23

Tax take at 40% 49 Tax take at 40% 54

Take-home pay   56 Take-home pay   59

Total 122 Total 136

Table 3: Containerised Transport

Profit at the West German location is up by 35% on the U.K. 
location.  From  established  economic  analysis  we  know  that 
irrespective  of  the  formal  incidence  of  any  tax  the  effective 
incidence will be on the net domestic added-claim, less take-home 
pay. But what is open to the Westminster government is to reduce 
the U.K. tax take relative to West Germany.

With the German tax take at 40%, if we reduced our tax take to 
35% the result would be:

Map 4: Containerised Transport

United Kingdom Western Germany

Profit 23 Profit 23

Tax take at 35% 43 Tax take at 40% 54

Take-home pay   56 Take-home pay   59

Total 122 Total 136

Table 4: Reduced tax take in the U.K.

As I emphasised last week all this is speculation. My argument 
is  that,  accepting that economic potentials  are a  measure of the 
relative attractiveness  of  various locations  to  footloose industry, 
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then  economic  potentials  must  be  positively  related  to 
improvements in the productivity of a given amount of labour and 
capital  so that at  higher economic potentials a given amount of 
investment spending will return a better profit margin. Other things 
being equal new investment will be attracted to one location rather 
than another by the expectation of a higher return over the life of 
the investment.  The relationship must  be something like  I  have 
illustrated and, therefore, the gravitational attraction can be offset 
by lower taxes, at least in the short run.

Let us look now to the longer run. To offset the gravitational 
attraction the regions of relatively low potential must have a tax 
take lower than the regions of relatively high potential. Less public 
revenue  means  less  public  spending,  and  less  public  spending 
means that in the longer run the infrastructure and public services 
of  the  regions  of  lower  potential  will  suffer.  In  the  longer  run 
gravity will still win.

The most important policy implication to be drawn from gravity 
models is that an international Customs Union - or extensive free 
trade - will always work in the longer run towards widening the 
gap between the rich and poor regions, unless the union is based 
on a system of differential taxation, and there is built in a method 
of  transferring  the  revenue  collected  from  the  regions  of  high 
potential to the regions of lower potential.

To return to the immediate position of this country relative to 
the European Customs Union there is still one fiscal card we have 
certainly under-played, and it is one that could possibly redress the 
balance  given  that  our  Government  did  all  the  other  things  it 
should do.  The card is  VAT. Under the Treaty of Rome we are 
bound to impose VAT and it follows, within rate limits set by the 
inducement to evade, a higher rate will yield more revenue at no 
additional cost.

Like all  taxes VAT is a bad tax, but it is not so bad as some 
other  taxes.  The  common  argument  against  VAT  is  that  it  is 
inflationary.  This  argument  is  misleading.  All  taxes  raise  the 
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general price level and an amount raised by VAT would not raise 
prices any more than the same amount of tax revenue raised in any 
other way. VAT gets its bad name as it operates on prices quicker 
than  most.  Yet  in  some  ways  this  is  no  bad  thing;  the  close 
connection between cause and the price effect at least enables one 
to calculate with greater accuracy and thus be better able to take 
counter measures.

An advantage of VAT is that it is to some extent a differential 
tax positively related to economic potential. The tax base is output 
prices less input prices and thus approximates to what I call na-c.

It  follows,  if  a  given amount  of  investment  and  labour  at  a 
particular economic potential will yield a larger na-c than the same 
amount at  any location of a lower economic potential,  then the 
lower potentials will also attract less VAT at any given rate. VAT 
imposed  at  a  standard  rate  throughout  the  U.K.  will  not  tend, 
therefore, to increase regional imbalance and may tend to reduce 
it, as compared with other methods of raising the same revenue.

Another advantage of VAT is that the Treaty of Rome allows the 
tax to be rebated on exports and charged on the landed price of 
imports. This means that VAT may be used in a way that does not 
greatly  affect  the  competitive  position  of  British  producers  as 
against overseas producers in either home or export markets.

Now these advantages of VAT, a tax which we are bound to 
impose under the terms of the Treaty of Rome, do not apply to 
other  methods of  raising tax revenue.  In  particular  they do not 
apply to pay bargain taxes, which currently yield about 50% of 
central government total tax revenue.

Pay bargain taxes vary with  the  return to  labour  and are,  in 
general,  invariant  with  economic  potential.  Further,  they  are 
imposed only on producers in this country and cannot be rebated 
on exports; they are not and cannot be imposed on producers in 
other countries. Thus pay bargain taxes not only tend to increase 
regional  imbalance within this  country; they also combine with 
economic  potential  differences  to  erode  the  competitiveness  of 
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British producers in both home and export markets. They increase 
the gravitational attractiveness of the continental core region.

I trust I have said sufficient to make the case for a switch to 
VAT and out  of  pay bargain taxes  bearing  in  mind that we are 
signatories to the Treaty of Rome. The policy problems arise from 
the fact that a change in VAT is quick acting and considerable care 
has to be taken to ensure not only an adjustment of the amounts 
but  also to  allow for  the  time lags involved in  the  tax shifting 
process. The only tax which acts on a firm's costs as quickly as 
VAT is the payroll element of pay bargain taxes. Nonetheless, I 
conclude that it is possible to, say, increase the rate of VAT to 20% 
and  possibly  extend  its  range  so  that  the  whole  of  the  payroll 
element could be abolished.26

This  I  contend  would  give  a  significant  fillip  to  the  British 
economy and providing due attention was paid to improvements to 
our infrastructure would counter the effects of the continental high 
potential core region. No doubt some of you could proffer a final 
fiscal  solution  to  the  issues  arising  out  of  the  existence  of  the 
Treaty of Rome but, in general, economic policy has to concern 
itself  with a significant improvement within the life of a single 
Parliament using the tools already to hand.

Most of what I have said tonight is speculation - insufficient 
research  has  been done  along the  right  lines,  and in  any event 
precise calculations could not be made without government help.

Nonetheless, if one accepts Colin Clarke’s work then I feel sure 
a significant improvement could be achieved within a couple of 
years along the lines suggested.

In the context of this series of seminars I trust I have shown 
how,  even  though  lacking  a  coherent  theory,  the  policy 
implications of both spatial economics and general economics can 
be combined to deal with a practical policy issue.

-o0o-

26 The rate of V.A.T. in the U.K. was increased to 20% on 4th January 2011.  
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10

Questions and Discussion

29th November 1983

Listening to me talking about Spatial Economics for about 15 
hours will not transform you into masters of the subject.

Nonetheless I hope I have been able to open your eyes to the 
existence of a spatial dimension and, most important, to the fact 
that  taking  into  account  the  spatial  dimension  often  changes 
significantly  the  policy  implications  to  be  drawn  from  general 
economic analysis. Both approaches are necessary, and the ideal 
would be a coherent theory combining the two. That is something I 
will have to leave to others.

However, I trust that at last week's meeting I demonstrated how 
the two separate approaches could be used as it were in harness in 
an attempt to resolve a particular economic issue.

I  based  this  series  of  seminars  on  an  analogy  drawn  from 
physics. Physics distinguishes between electrostatic attraction and 
gravitational  attraction.  The  micro-level  of  spatial  economics 
which we covered in the first five weeks may be considered as 
analogous to electrostatic  attraction in physics.  There are forces 
working to attract and other forces working to repel.

At  this  level  we  asked  the  question:  What  is  the  optimum 
location for a particular activity on the assumption that the location 
of all other activities were determined or fixed?

We distinguished between three kinds of activity:  government 
activity,  for  which  the  optimum  location  was  that  which 
maximised  social  welfare;  consumption activity,  for  which  the 
optimum  location  was  that  which  maximised  utility;  and 
production activity,  for  which  the  optimum  location  was  that 
which  maximised  profit.  Our  discussion  was  limited  to  those 



79 ECONOMIC REFORM

production  activities  operating  subject  to  competitive  market 
forces.

The important  points to  remember are  I think these: The so-
called “invisible hand” of unbridled market forces, whilst tending 
to drive a production activity to its optimal location - that location 
at which its profits will be maximised in the given conditions - will  
not always provide the best solution for the community as a whole. 
Do you recall the example of the ice cream sellers?

Second, the various forces acting at the micro-level tend to set 
up patterns in any given state of technology analogous to magnetic 
fields.  These patterns may be analysed in terms of von Thünen 
rings.

Third,  at  the  micro-level  there  is  no  general  tendency  for 
activities  to  concentrate  or  disperse.  Some  activities  tend  to 
concentrate,  other  activities  tend  to  disperse.  However,  in  the 
particular  conditions  that  hold  today  in  this  and  some  other 
countries there is for many activities a general tendency towards 
micro-dispersion - often described as ‘urban sprawl’.

In particular what follows from all this is that the concept of the 
“best site” - an interpretation many of you have wished to attach to 
the  “optimum location”  -  the  concept  of  the  “best  site”  has  no 
meaning in spatial economics unless qualified.

As I understand it, the “best site” refers to that site or location 
which offers, actually or in potential, the largest return in absolute 
terms to the freeholder of that site irrespective of the sum that the 
freehold investment represents. This means, not only may it not be 
an optimum location for any particular economic activity, it may 
not even be an optimum location for a freehold investment.

The optimum location for a freehold investment activity is that 
site  which  yields  the  best  net  rate  of  return  on  the  sum to  be 
invested. That there is no necessary relationship between the so-
called “best site” and the optimum location is in present conditions 
an  important  factor  leading to  inner-city  decay.  Remember,  the 
optimum location is that location at which, depending on the kind 
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of activity, either social welfare is maximised, utility is maximised, 
or profit is maximised. Whether it is the location at which ‘rent’ is 
maximised is of no account.

During the second part of this term we turned to the macro-level 
of spatial economics - regional analysis. In this part we concerned 
ourselves with only one of the many methods of regional analysis - 
economic potential.  The  chief reason for this  concentration was 
that the policy implications of potential maps are relevant to the 
present position of the U.K.

Economic potential is a measure of the relative attractiveness of 
different  areas  to  footloose  industry.  A macro-concentration  of 
footloose industry will also be attractive to many market orientated 
industries and a significant proportion of the employed population. 
Economic potential may be considered as the economic equivalent 
to gravitational attraction which, I argued, must operate through 
improved net disposable profit  margins for  footloose production 
activities,  or  alternatively  through  an  improved  rate  of  net 
disposable return on a given amount of investment spending.

Thus  the  percentage  tax  take  is,  in  addition,  an  important 
determining  factor.  Thus  if  economic  potential  is  viewed  as  a 
gravitational pull, then fiscal policy may be viewed as if it were a 
centrifugal force which may partly, wholly, or more than offset the 
gravitational pull.

Finally may I recall our touching on the issue of free trade. Free 
trade  does  not  of  necessity  lead  to  the  production  of  a  greater 
quantity  of  goods and services.  What  it  does  of  necessity  is  to 
maximise producer plus consumer surpluses. Thus a free trade area 
or  customs union  will  cause  the  core  region of  high  economic 
potential to become richer relative to the peripheral regions, but 
may also cause the peripheral regions to become poorer absolutely.

Free trade may be in the nature of things and as such it is a right 
and proper objective for public economic policy. However - as the 
gardener replied to the Vicar, “you should have seen the garden 
when God had it to himself” - the outcome of freeing trade will 
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depend  upon  the  general  conditions.  Free  trade  will  always  be 
advantageous  to  some,  but  it  may  also  be  disadvantageous  to 
others.  The  freeing  of  trade  is  an  appropriate  policy  only  in 
appropriate conditions. In inappropriate conditions the freeing of 
trade may bring into disrepute what is a right and proper objective 
for public economic policy.

This kind of consideration will be uppermost next term when 
we come to the application of economic theory.

-o0o-



PART 2 - SPATIAL ECONOMICS 82

11

The Real Issue at Brussels

1971

By the end of this century the heavy unemployment, the strikes 
and the rising prices,  these things that are most important to us 
today, will be forgotten.

One  issue,  however,  that  will  still  be  affecting  the  lives  of 
ordinary men and women of these islands in the year 2000 is the 
Common Market and 1971 is the year of decision.27

Recently in the House of Commons Mr. Rippon stressed the 
need for the public to ‘realise what is stake in these negotiations’. 
But what is at stake? Many who oppose entry are concerned with 
national sovereignty and other constitutional matters: what of that 
body of law and custom, which for centuries has ensured that the 
British people have been, the freest in Europe? But tyranny has 
many guises and ‘liberty of the subject’ has a hollow ring for the 
bankrupt or unemployed. To be meaningful, liberty and freedom 
must have a firm basis - that is, the opportunity for all to earn a 
good living.  How will  the  United Kingdom's  acceptance  of  the 
Treaty of Rome, affect this most basic issue?

Considerable  publicity  has  been  given  to  the  ‘complex  and 
difficult negotiations arising from the agricultural policy currently 
being pursued by the six Common Market countries’. Much has 
been said about food prices rising if we join, although the Minister 
has stated that agreement has been reached in respect of pig meat, 
eggs  and  liquid  milk  ‘such  as  to  suit  the  British  farmer  and 
customer’. But Britain is primarily an industrial and trading nation, 
and it is from these activities that the British farmer derives his 
market.

27 Negotiations for Britain to join the EEC began in June 1971. 
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What then, is to become of our factories, mills, ports, shipyards, 
and  mines?  Will  joining  the  Common market  bring  good work 
around the Tyne, the Clyde and the Mersey,  in the Ridings and 
beyond  the  Severn?  It  is  on  these  places  that  the  strength  and 
prosperity of the British people depend.

The Government have also stated that in an enlarged Common 
Market,  Britain  would  be  in  a  better  position  ‘to  attract 
investment’,  ‘to  achieve  economies  of  scale’  and  ‘to  take 
advantage  of  the  vaster  trading  opportunities’.  They  have  also 
asserted that joining the E.E.C. would bring us a domestic market 
five  times  greater  than  the  present  British  market.  These  and 
similar statements have now been repeated so often that they are 
accepted as self-evident. Investigation however, suggests that they 
have little foundation.

In  September  1969 Professor  Colin  Clark  and his  associates 
working at Oxford published a research paper showing the shifting 
pattern  of  economic  potentials  in  Western  Europe.  Their  paper 
showed  clearly  that  the  creation  of  the  Common  Market  had 
dramatically  shifted  what  might  be  described  as  the  European 
balance of economic power away from this country.

As a result of this shift, the UK had become a peripheral region 
of Europe in respect of its attractiveness as a location for mobile 
industry. Relatively, this country's attractiveness had been reduced 
from being on a par with the main centres of European Industry 
and population to about the same level as central Italy.

Furthermore, the paper showed that this situation would not be 
radically  altered  by  our  entry  into an enlarged Customs Union, 
although  the  position  of  London  and  the  South  East  might  be 
marginally  improved.  They  concluded  that  ‘Since  the  Customs 
Union  agreement  entails  not  only  the  unhindered  movement  of 
goods across frontiers, but also the freedom of labour and capital, 
the  possibility  arises  that  the  labour  and  capital  of  Common 
Market  countries  which are remote from the potential  centre  of 
Europe will migrate to the centre to the detriment of the countries 
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on the periphery.’ The U.K. would be a country on the periphery.
The  results  of  this  research  partly  supported  by  taxpayers’ 

money via the Social Science Research Council cannot be written 
off, since proof of its accuracy is already accumulating. A study of 
Common  Market  countries  shows  that  the  greatest  growth  has 
occurred in those areas where the potential has risen most. A good 
example  is  Western  Germany  where  the  substantial  influx  of 
foreign families is creating local problems. Already in this country 
difficulties  are  arising in  the  North East  and parts  of  Yorkshire 
where employment agencies have been opened for the supply of 
skilled contract labour to Western Germany. Some shipyard and 
construction  companies  are  now saying  that  as  a  result  of  this 
migration of highly skilled men they are having to operate below 
full capacity to the detriment of the less skilled workers.

The concentration of industry in the Rhine Valley of Western 
Germany, eastern Belgium and the southeast Netherlands is in fact 
the same problem on a larger scale as that which has faced this 
country  for  many  decades,  and  which  remains  unresolved. 
Successive  British  Governments  have  attempted  to  encourage 
prosperity in the regions by the creation of Development Areas and 
then  Special  Development  Areas  by  cash  grants,  Regional 
Employment Premiums, the offering of factories rent free for five 
years, the issue of Industrial Development Certificates and many 
other schemes, but with only limited success.

In  1965 Scotland,  the  North,  Wales,  and  the  South  West  all 
suffered from unemployment above the average for Great Britain. 
Five years later  the position is  unchanged except  that there has 
been  some  improvement  in  Wales  whilst  the  Yorkshire  and 
Humberside  region  has  joined  those  with  unemployment  rates 
above the average.

Even these relative regional unemployment rates understate the 
situation  since  they  do  not  take  into  account  the  continued 
attraction of  both  industry  and population around the  London - 
Birmingham axis. Professor Colin Clark’s work suggests that by 
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joining  the  Common  Market  we  shall  intensify  these  regional 
problems.

What then are the real issues in the Brussels negotiations? One 
must conclude that they are not matters of pig meat or eggs, nor 
even whether our share of the Commission's budget is 10%, 15%, 
or 20% but they are matters of British industry and trade.

The  right  terms  will  be  those  that  will  encourage  regional 
prosperity in Britain; the wrong terms will  be those that merely 
intensify the problems that already exist this side of the Channel.

The  assumption  that  joining  the  Common  Market  will 
automatically  solve  our  problems  of  growth  and  regional 
development  is  unfounded,  and  is  no  substitute  for  effective 
Government policy.

-o0o-
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