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Outline of My Talk
• The Genesis of Urban Models: The JAIP 1965 Special Issue

• Dynamics and Disaggregation: The Lowry Model

• Enter the Maverick in 1969: Jay W Forrester: Urban Dynamics

• America in 1970

• Dynamics into Urban Models: A Long, Difficult Quest

• World Dynamics: The Club of Rome: Our Letter to               
The Guardian 1972

• The Continuing Path to Dynamics: Aggregate Dynamics in 
the mid to late 1970s:  



• The Genesis of Urban Models: The JAIP 1965 Special 
Issue
• A little bit about my background in science and arts. Is 

urban planning a science? is it engineering?

• In 1965, the JAIP Special Issue. The systems approach: 
Chadwick (1971) and McLoughlin (1969)

• Computers and programming at 
Manchester 1966-69

• My own research: design 
methods and then urban models, 

• Quantitative revolution in 
geography



• Dynamics and Disaggregation: The Lowry Model
• Urban models – land use transport models or urban 

development models – were built from 1955 onwards –
There came the fast realisation that one needed to build 
aggregate static models at one instant of time, as if the 
city were in equilibrium. This was predominantly due to 
the fact that disaggregate data was hard to get and 
temporal data almost impossible.

• The model built for Pittsburgh by Lowry was perhaps the 
quintessential variant that was the most complete – it 
embodied the idea that activities would be generated 
using economic multipliers and distributed using gravity 
models



• One absolutely key issue is that the first model builders did 
not articulate their models in terms of dynamics or 
disaggregation because they thought static equilibrium 
models were the best to build – they didn’t. It was more 
because one could not do anything else

• Right from the beginning, we always believed we should 
aim for disaggregated dynamic models and only now is 
there any retreat from this idea – and that is largely due 
to our view of predictability changed – is changing.

• Let me just throw Lowry’s model into the table and say 
something about how it works because as soon as it was 
developed a dynamic version was suggested by John P. 
Crecine – The TOMMs model 
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• Enter the Maverick in 1969: Jay W Forrester: Urban 
Dynamics
• Forrester was an electrical engineer, born on a farm in 

Nebraska in 1918 – but found his way quickly to MIT

• At the end of the war, he led the Whirlwind computer 
project at the Lincoln Labs at MIT which was the basis of 
the 1950s SAGE missile system. This was one of the hot 
beds of early computing 

• He had many patents for computer hardware such as 
the magnetic core but he also realized (like Turing, von 
Neuman and others) that the computer was a universal 
machine – it could play music, do graphics and so on …



This is what Whirlwind looked like



https://www.youtube.com/watch?v=5ZQP4G3Qwb4

https://www.youtube.com/watch?v=5ZQP4G3Qwb4


• Jay W Forrester and Urban Dynamics
• I had never heard of Jay Forrester in 1969 – he certainly 

didn’t appear in the very small urban modelling literature 
then: it is just possible I had heard of Systems Dynamics

• But before I left Manchester for Reading University in 1969, 
I came across a new book from MIT Press called Urban 
Dynamics by Forrester in the uni bookshop. This is where 
you saw new books in those days

• This book was amazing. In those days even as a grad 
student you knew everyone in the field and all the ideas 
By the mid 1970s I had met all the pioneers. The field was 
tiny – you could read everything ever written on it.



• What Forrester did was introduce 
fully fledged dynamics into 
modelling system, based not on 
negative but on positive feedback

• This was not incremental dynamics 
but long term booms and busts

• It was highly unrealistic in terms of 
modelling observed systems as the 
observations were based on 
stylized facts at best – in his case on 
Boston or its caricature 

• But let me get back to Forrester the 
man himself



• Forrester, the same as the inventor or Whirlwind 
was a very influential systems engineer at MIT who 
had written a book in 1961 called Industrial 
Dynamics all about how one could build models 
of firms using ideas about positive feedback. 

• He was now a professor of management at the 
Sloan school at MIT. Whirlwind had ended and 
Forrester was key to MIT that the President had 
asked him to develop systems ideas in Sloan

• In the late 1960s, he turned to applying this kind of 
dynamics to cities – but to hypothetical cities –



• Let me now crave your indulgence and tell you 
how I got to work with some of these ideas.

• So I had moved to Reading University from 
Manchester in 1969 and was a research assistant 
on a big modelling project to build land use 
transport models for use in planning.

• Peter Hall was the PI of the project and as part of 
the grant we had monies to visit the US and talk to 
the pioneers. Peter was too busy to go so 
eventually it fell to me to accompany my boss, 
Eric Cripps, on this incredible trip in May 1970.



• America in 1970
• Let me take time out now to give you a flavour of those 

times. The Vietnam War was in full swing. Rioting on US 
university campuses. Tricky Dickie had just become 
President ! (of Watergate fame)

• None of us knew how long it would take to fly city to city 
in the US and our travel agent in Cooks in Reading didn’t 
know – he was younger than us and had never travelled!

• Coffee in America was largely free, at most 5 cents a cup

• We had never really flown to speak off and we got all the 
times wrong and even some of the places !

• So in May 1970 we flew from Heathrow to NY on BOAC



• I could tell you some stories but basically we flew to NY but 
then immediately went to Philadelphia to see Brit Harris, 
Dave Boyce, Walter Isard and so on

• Next day to Boston on the shuttle and so damned tired we 
missed meeting Forrester himself but did see John Kain

• Then the next day to LA and saw Lowry at RAND – then 
Systems Development Corporation and so it went on –
Berkeley, then North Carolina

• And back to New York – and the whole thing punctuated 
with visits to friends and family and so on –

• Rioting at Berkely with the National Guard on campus –
first time I have ever smelt tear gas



• Dynamics into Urban Models: A Long, Difficult Quest
• Forrester made a big impact on our work largely because 

he showed what was possible – you could work with 
aggregate populations and model dynamics – dynamics 
that invoked positive feedback

• Forrester’s model was heavily critiqued – it did not have 
location or space or interaction within it – the relations 
between activities were based on ‘plausible’ relations 
not observed data. It was a best based on stylized facts

• The model produced exponential growth which then 
collapsed because of capacity constraints. Forrester 
argued this would happen if you revived the inner city 



• Several groups attempted to extend the model and also 
to ground it in data.

• All failed – the model could not really be generalized 
spatially to many locations and transport was not part of 
it. These efforts were not insignificant and were collected 
into a handful of edited books e.g.

In fact we took inspiration from Forrester to 
simulate local relationships and the kinds 
of boom-bust phenomena we 
hypothesized might be in the local spatial 
detail – we took our model of Reading 
and extended it incrementally in many 
ways …..



Chapter 12
Batty, 1976



• Forrester with his grad students then convinced the Club 
of Rome – a group of the great and the good looking at 
long term world population change – that he could use 
his SD models to make long term predictions

• This led to the World Dynamics book and also this 
reflected the notion that as the world’s resources ran our 
and ran down, by 2100 we would be in dire straights

• In essence all Forrester’s capacitated dynamics led to 
outcomes like this if a mismatch took place and grew 
through time. It was a model of what Malthus had 
predicted. Over-population and then collapse with not 
enough food to survive



• World Dynamics: Club of Rome: Our Letter to The
Guardian 1972



• As World Dynamics was widely publicised in the serious press as a new way of looking at 
the future, we wrote The Guardian pointing out the pitfalls in this style of modelling



“We feel the subtle merging of sciences with 
sensationalism in this work is likely to bring computers 
into analysing social problems into disrepute 

The whole of this work seems to have been built 
around the computer but we feel that the true role of 
the computer is that of a tool which be used to 
explore rather than definitively predict the future. 

Our major point is, therefore, that it is Dennis 
Meadows and the Club of Rome, not the computer 
which give mankind 100 years.”

Our Major Point



• The Continuing Path to Dynamics: Aggregate 
Dynamics in the mid- to late-1970s: What Next?
• Forrester worked away at social systems for another 20 

years. He passed away in 2016 aged 98; I nearly went to 
see one of his last talks when I was at George Mason in 
2014 and he was giving a talk in downtown DC and I 
couldn’t factor this into my trip

• To be honest, aggregate dynamics has never really been 
broached in equilibrium models and their time is well past.

• Other models – ABM, CA, Microsimulation, Discrete 
Choice and even new forms of spatial econometrics –
now form a more obvious cutting edge 



What Can I Give You to Read and Follow Up
• My 1976 book: Chapter 12: 

http://www.casa.ucl.ac.uk/urbanmodelling/UrbanModelling.pdf

• Batty, M. (1971)Modelling Cities as Dynamic Systems, Nature, 231, 425-
428, And all of Jay Forrester’s Books from MIT and the Wright-Allen 
Press, and the special issue of IEEE Transactions on Systems, Man, and 
Cybernetics, Volume: SMC-2 , Issue: 2 , April 1972

My semi-autobiographical essay: Batty, 
M. (2017) A Science of Cities: Prologue 
to a Science of Planning, in Beatrix 
Haselsberger (Editor) Encounters in 
Planning Thought: 16 Autobiographical 
Essays from Key Thinkers in Spatial 
Planning, Routledge, London

http://www.casa.ucl.ac.uk/urbanmodelling/UrbanModelling.pdf

