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Abstract 
On page 5 of the February 2020 issue of The Planner, the chair of the Royal 
Town Planning Institute’s (RTPI’s) board of trustees presented the institute’s 
vision and mission for the next decade. Beyond its global vision, it is the mis-
sion that has technical resonance: “to advance the science and art of planning” 
(but notice the absence of the word “town”). For this author, the art of town 
planning is the majesty and intimacy of urban form as a three-dimensional 
concept (Cullen, 1961). The science of town planning is an entirely different 
matter. Is there a common understanding of the term? What is its nature and 
scope? To contribute to a possible interpretation, this paper offers a review. 
The ambition is to see if the “science of cities” is useful in the world of town 
planning practice. 
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1. Introduction 

In the writer’s undergraduate town planning education (1969-74), there were 
seminal texts that captured both the excitement of this new knowledge and the 
shaping of things to come. Examples were by Alexander (1965), Sennet (1970), 
Friend & Jessop (1969), Friedmann (1973), Cullen (1961) and of course, Geddes 
(1915). 

Alexander was concerned with the structure of the city, advocating the 
“semi-lattice” concept as a key to urban resilience. Sennet argued for the psy-
chological aspects of urban form in city life, applauding “the uses of disorder” 
in its creative functionalities. Friend and Jessop introduced an operations re-
search approach to local government planning, this being a move from “towns” 
as a spatial concept to “planning” as technical problem-solving. Friedmann 
heralded implementation as a “journey of exploration” advocating a “light 

How to cite this paper: McGill, R. (2023). 
Reviewing the Science of Town Planning. 
Current Urban Studies, 11, 24-42. 
https://doi.org/10.4236/cus.2023.111002  
 
Received: December 29, 2022 
Accepted: February 24, 2023 
Published: February 27, 2023 
 
Copyright © 2023 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/

  Open Access

https://www.scirp.org/journal/cus
https://doi.org/10.4236/cus.2023.111002
https://www.scirp.org/
https://doi.org/10.4236/cus.2023.111002
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


R. McGill 
 

 

DOI: 10.4236/cus.2023.111002 25 Current Urban Studies 

 

touch” when a town plan hits its urban reality. Cullen was an urban designer, 
seeking to pursue the majesty and intimacy of urban form as a three-dimen- 
sional concept. Geddes was the champion of understanding the place (survey) 
before proposing interventions (plan). He was railing against engineering- 
dominated solutions which ignored the living fabric of the city. He pioneered 
socio-economic and environmental perspectives to help make plans and advo-
cated town planning exhibitions as “civics”, to encourage greater understand-
ing of urban change. 

It was a time when town planning was moving away from the influence of ar-
chitecture (as an offshoot of a design discipline) to one of governance (problem- 
solving and the policy-based budgeting of central and local government). Cuth-
bert (1974) captured the essence of this dynamic: “are we dealing with towns as a 
social way of life or planning as technical problem-solving”? In fact, is there an 
over-arching notion of the “science” that straddles both dimensions? 

2. What Is the Science? 

The UN’s Economic and Social Council submitted a report to the Commission 
on Science and Technology for Development entitled Science, technology and 
innovation for sustainable cities and peri-urban communities (UN, 2013). The 
report goes through, what could be considered a conventional set of urban chal-
lenges: urban sprawl and rapid motorization; lack of infrastructure; depletion of 
resources; environmental deterioration; and the risk of natural disasters. In re-
sponse, the central advocacy is for electronic geographical information systems 
(GIS) as forms of information and communications technologies (ICTs). As the 
text states: “Potential urban uses of ICTs include geospatial tools for spatial 
planning, simulation and visualization modelling, mobility tools, solutions for 
optimizing energy and water management, disaster monitoring and response, 
and social inclusion” (p. 7). 

The first two of six practical examples are citied here: (a) Mapping under-
ground utilities, mines, tunnels and other city infrastructure to identify issues, 
improve efficiency and design extensions; (b) Mapping areas at risk of earth-
quakes, floods, landslides and other natural disasters, and adjusting development 
plans (para.28, a/b). The advocacy continued. “Innovations for sustainable urba-
nization include a) integrated city-regional governance systems (p. 12), b) clever 
spatial planning and design (p. 13) and c) innovation for building including al-
ternative approaches to housing supply and sensitive approaches to informal lo-
cations’ upgrading” (p. 14). What is important is to applaud the centrality of its 
argument (and illustrations) to support urban GIS. From a practitioner’s pers-
pective, GIS marries both the spatial and informatics of the city. This must be 
tested by other perspectives. 

The UK government presented a succinct statement on the science of cities: 
“(It is) using evidence to understand how cities work—(and) is forever expand-
ing (UK, 2016, Foreword). The executive summary then presents its case for a 

https://doi.org/10.4236/cus.2023.111002


R. McGill 
 

 

DOI: 10.4236/cus.2023.111002 26 Current Urban Studies 

 

systems approach to the analysis: ‘We find that much of the available science 
base is not routinely applied to the tasks of policy development and planning in 
relation to the future of cities’. It goes on: Our first research priority is to rec-
ommend the application of systems analytics to both the UK system of cities and 
to particular city systems”. This is the second concept and therefore, we are ap-
plying systems theory to the layers of urban GIS. 

It then suggests that the emerging science of cities focuses: 

(on) people, organisations, resources (energy, water, food and materials), 
land, infrastructure systems and all forms of governance, spanning across a 
spectrum from the local to the national, and the international context in 
which we are located. It must encompass multiple scales from the micro to 
the macro… The science of cities will inevitably be interdisciplinary and 
interprofessional, though we need to be aware of what individual disciplines 
and professions contribute to the mix (p. 9). 

It goes on: “In broad terms, decision makers at every level from the individual 
and household to the boards of firms and councils of state need to understand 
how cities work” (p.9). This is affirmation of one idea: “integrating all the play-
ers in the city building process” so that they have a common understanding and 
agreement on how urban development should progress (McGill, 1996, Figure 
A11 and McGill, 2018, Figure 12). See Figure 1: 

Here, the idea is of urban management “getting to grips” with the urban chal-
lenge and “sorting out” the institutional response. Put another way: “the chal-
lenge of rapid urbanization and its attendant demands for infrastructure and 
services confront every local government in the developing world. The weakness  

 

 
Figure 1. Integrating spatial and organizational planning—integrated development strategy (IDS). 

 

 

1Urban intervention matrix: integrating all the players. 
2Integrating planning. 
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of that local government compounds the enormity of the challenge”. 
What remains unanswered is the structure of a systems based urban informa-

tion system, as the foundation of urban science. The report advocates for a re-
search programme on the architecture of information systems for urban re-
search, planning and forecasting (p. 22). Thus, the report admits there is a long 
way to go to establish the structure of the science of cities. 

As stated above, “GIS marries both the spatial and informatics of the city”. 
This means to recognize and apply the layers of information required to make 
every city and town work. All cities are different in the patterns formed by the 
function of land-use and transportation, and the form of their three dimensions. 
Yet, they are the same in the sense of needing first, town planning and secondly, 
urban management, to provide, operate and maintain the spatially reinforcing 
water supply, waste management, energy, housing, transport, and its modern 
imperative, connectivity. These are all “conditions” to support economic growth 
and poverty reduction. Ideally, this is an integrating and holistic concept of ur-
ban management (McGill, 1998). 

Townsend (2015) returns to first principles. He presents an outline of urban 
science research in his paper, Making Sense of the New Urban Science. He be-
gins by acknowledging the start of conscious urban interventions through engi-
neering solutions to public health issues. He acknowledges the contribution of 
architecture to new models for housing. Then he cites Munshi (2000) about, ar-
guably, the founding father of the scientific town planning movement—see Box 
1: 

Thus, “Geddes used science to inspire and inform study of the city” (p. 4). 
Avowed practitioners know that he sought understanding of the particular and 
at the same time, introduced his synoptic vision by defining the city-region; his 
“regional profile” and his word, conurbation. Hence, the balancing—or is it the 
tension—between inductive and deductive reasoning. 

Townsend then states, “Traditional methods of urban inquiry often stress an 
inductive, bottom-up approach to understanding the city through field work, 
site visits, and surveys. The goal is to focus on individual places as unique enti-
ties” (p. 5). He then cites Solecki et al. (2013): “[a] more critical review of the 
evidence on urbanization as a process and not on cities as places could lead to 
systemic solutions that address the whole rather than separate components”  

 
Box 1. The first allusion to green urban development. 

Influential British town planner Patrick Geddes was trained as an evolutionary biologist 
long before he began to work on urban social problems in the 1890s. Geddes’ intellectual 
background led him to see the city less as an industrial machine—as many of his peers 
imagined (including Haussmann, in the destruction of the social and physical fabric of 
swathes of medieval Paris; author’s addition)—and more of a great organism splayed out 
across an entire metropolitan region… he hoped to reintroduce the importance of the 
environment as a factor in the evolution of civilization, and to make sociology a tool for 
social change (p. 4). 
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(p. 5). This is interesting because they attempt to place the science of cities as a 
process, captured by systems thinking. Townsend then quotes an interview with 
the biologist Edwards (2015). 

The thing I know about rainforests is they are sustainable and they are 
highly decentralized—they have multiple redundancy systems in them. That’s 
exactly the kind of industrial system we need… moving from a zoned sort 
of city, which depend on large, centralized services… to a highly decentra-
lized system with much more interconnection between the individual build-
ings so that they function together to regulate the urban environment in a 
way that is not done at present (p. 7). 

This is the plea for urban resilience and an allusion to a systems approach to 
achieve that end (McGill, 2020b). Townsend concedes to this envisioning of 
“smart city infrastructure” (p. 7). The big data is then returned to in definitions 
of urban informatics (p. 7). One central characteristic is that of electronic geo-
graphical information systems (GIS) (p. 8). It has a potential to not only harvest 
and understand big urban data but also, to present it geographically. This is es-
sential because towns and cities are, first and foremost, spatial concepts. 

Under the big science sub-heading, Townsend offers the following: “The Cen-
ter for Urban Science and Progress has committed itself to a handful of flagship 
projects such as the Urban Observatory, a multi-decade sensor deployment at 
the Hudson Yards development project in Manhattan, and a massive data repo-
sitory hosted on behalf of the City of New York” (p. 23). He goes on to suggest: 
“The implication—in its third or fourth iteration a decade from now, the Urban 
Observatory will basically be a Hubble Space Telescope—only pointed at the 
Earth” (p. 24). This is not fanciful and in fact, is not new. Geddes pioneered the 
Camera Obscura in Edinburgh and this was at the turn of the 20th Century! It 
allowed urban thinkers to view, literally, from the specifics of the city’s High 
Street (The Royal Mile), to view north, across the Firth of Forth, to Fife, or south 
to the city’s enclosing Pentland Hills but both, to convey the extent of the city- 
region. 

In short, the science of the city is physically described, geographically defined 
and, matching the exponential curve of smart technology in the early part of the 
21st Century, big-data rich. Yet again, “GIS marries both the spatial and infor-
matics of the city” but something else is needed. 

The NSF (2018) report articulates a vision and a compelling research agenda 
for developing the next generation of sustainable urban systems science. Of the 
three research perspectives and six key elements, one stands out: “Is there a fun-
damental science to identify city typologies and model their futures?” (p. 6). The 
paper goes on to state: “Scientists, as well as public and private sector actors, 
recognize that the science is yet nascent to address some of the most fundamen-
tal questions that can ensure that urban innovations yield the intended sustaina-
bility outcomes, both locally and globally” (p. 8). 
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The convergence of interests in a new science addresses two central issues. 
First, they contend that traditional urban disciplines such as urban planning are 
focused on their particular town or city; that institutionally, they are required to 
focus on their particular place. In turn, specific urban sectors such as water 
supply and transportation suffer a similar or silo restriction. This is reinforced 
by Williams (2014). 

Different infrastructure sectors have largely been planned and provided in-
dependently. They now have different governance and regulatory structures 
and, with the possible exception of transport, are not planned comprehen-
sively in relation to their future spatial impacts. This leads to systemic wea-
kening of the resilience of systems (para. 3.2.3). 

NSF continues by arguing the need for intra-urban scales of analysis, advo-
cating for “a transdisciplinary science that generates new knowledge, methods, 
and theories to advance fundamental understanding of the urban sustainability 
challenge and inform potential solutions” (p. 10). The paper then presents (in its 
Box 1) a research morphology of four layers, as in geology; each layer leading to 
the next. The first is multidisciplinary, the second, interdisciplinary, the third 
transdisciplinary and finally, a definition of the science itself: 

Convergence Science: This type of science relates to both definitions of 
trans-disciplinary research, in which new science and methods are gener-
ated as a function of deep integration across disciplines and the explicit 
consideration of how to transition from basic scientific discovery to practi-
tioner application (NRC, 2014). NSF identifies convergence as exhibiting 
two primary characteristics: 1) deep integration across disciplines, and 2) 
driven by a specific and compelling problem… (p. 11). 

This could be seen as a response to the UK (2016) plea (above) for “…a project 
to provide researchers and analysts with a common and comprehensive data-
base”. The convergence science is encouraging intellectually because first, it is 
targeted at problem solving. Secondly, it moves from scientific discovery to practi-
tioner application. This is the ideal; the science of cities being made useful. The pa-
per goes on to state: “To advance convergence science, researchers must collaborate 
with cities, multi-city networks and citizens in knowledge co-production, drawing 
upon the large number of real-world policy experiments already underway in ci-
ties” (p. 15). The UK then takes the research agenda further. 

The concept of “knowledge co-production” is critical. It concerns the devel-
opment of a new, if not improved urban discourse; the idea of a refined or inno-
vative urban epistemology. While the NSF report is centred on a US narrative, 
there is a British version through UK Aid, with a focus on Africa, the world’s 
fastest urbanizing continent. The African Cities Research Programme (DFID, 
2019) is funding new, operationally relevant research on tackling multi-sectoral 
problems in African cities. Therein is the first challenge; making research “ope-
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rationally relevant”. The objective is then stated ‘to produce new knowledge and 
evidence of African cities as systems… (para. 3.1). Its ambition for a new urban 
epistemology is considered by McGill (2020a). 

3. From Science to Systems 

McPhearson et al. (2016) offer an ecological paradigm towards a possible science 
of cities. In the section, “cities as complex adaptive systems”, they state: “Efforts 
to understand the complex nature of urban systems is still quite recent” (p. 8). 
This is not so. The pioneering works of for example, Chadwick (1971) and 
McLoughlin (1969) belie that statement. However, what is true is to suggest that 
the science of cities, through resurrected systems theory, is enriched by smart 
urban data. 

The McPhearson paper then presents its Box 2; principles of conceptualizing 
urban systems (p. 9). Ten are presented; see Box 3. 

For this analysis, the following two seem the most pertinent: a) the structure 
of urban systems includes human and non-human organisms; abiotic compo-
nents such as soil, water, land, climate, buildings, roads, and technological infra-
structure; social institutions; politics and governance; and economic drivers—all 
of which interact to produce the observable functions of urban systems: b) Ur-
ban systems are spatially heterogeneous and temporally dynamic (p. 9). 

If such is the understanding of urban systems, then the science of cities is 
moving inexorably to a practical outline. Urban systems theory is the language 
that converts the big data, ideally captured in GIS, into something useful. It is 
presented, ultimately, on maps. Moreover, its added value is that it is not re-
stricted temporally; it is dynamic over time. The fact that “social institutions”  

 
Box 2. Fighting “lifeless creations” in urban form. 

In one of Edinburgh’s university environments, the urban complexity, accumulated over 
200 years was being threatened. George Square and its immediate environment was the 
Georgian precursor to the more famous Georgian New Town. Apart from a controversial 
new library (the new brutalism of Basil Spence), nearby there were sturdy Edwardian 
residential tenement buildings. They were demolished. The site then lay empty for over 
20 years! Those apartments retained complexity in part of the city that would otherwise, 
be turned into a single function urban system; a university precinct. Eventually, a new 
university building was erected but the living complexity—the residential apartments, to 
break the functional and visual monotony of the university precinct—was lost. Nearby, 
Lauriston Place had a beautiful terrace of Georgian flats. It was a stretch of residential 
use in an area dominated by institutions: the Edinburgh College of Art, George Heriot’s 
School and the Royal Infirmary. The college wanted to buy, demolish and build a new 
education function. If permitted, that whole portion of the city would have become a 
lifeless place; a single function (institutions) and thus with no semblance of urban—i.e. 
living—complexity. Happily, the art college was thwarted. More strategically, with a new 
general hospital built on the outskirts of the city, the former infirmary has been converted 
to residences. That portion of the city now remains vibrant because of the mix of land- 
uses; that essential urban complexity. 
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Box 3. Principles for conceptualizing urban systems. 

• The structure of urban systems includes human and nonhuman organisms; abiotic 
components such as soil, water, land, climate, buildings, roads, and technological 
infrastructure; social institutions; politics and governance; and economic drivers—all 
of which interact to produce the observable functions of urban systems. 

• Humans interact dynamically within social-ecological-technical/built system (SETS) 
components. 

• Delineating boundaries and defining response units are crucial for empirical research, 
as is understanding the influences, material, and energy that cross boundaries. 

• Urban ecosystem function emerges from the interactions, relationships, and feedbacks 
of system components. 

• Urban systems are spatially heterogeneous and temporally dynamic. 

• Linking urban system patterns with processes at multiple scales is a primary focus. 

• Conceptual frameworks must work across multiple spatial and temporal scales. 

• Conceptual frameworks must incorporate key, well-described drivers of urban system 
dynamics, including social, ecological, political, economic, and technical processes. 

• The relationship among urban form, heterogeneous spatial structure, and system 
functions must be known to theorize and measure ecosystem services. 

• Conceptual frameworks must be designed to enable comparative studies across cities. 

 
and “politics and governance” are included is even more significant. If one ac-
cepts the McGill (2018) twin concept of the urban challenge (p. 5) and its insti-
tutional response (p. 6), then the urban system captures a fundamental require-
ment; to understand how city governments, through institutional development, 
respond to their rapidly growing towns and cities. 

The International Expert Panel on “Science and the Future of Cities” (2018) is 
a comprehensive report on the subject. An early conclusion states that “there is 
no one urban science” (p. 14). As the report’s emphasis is at the global scale, it 
reflects on both Sustainable Development Goal (SDG) 11 and the New Urban 
Agenda (NUA) under the heading, “the implementation gap”. It contends that 
“the NUA and the SDGs have been extensively criticised, including by Panel 
members, for their emphasis on broad, sometimes unrealistic commitments and 
lack of specificity” (p. 17). McGill (2018) reviewed NUA in his paper Making 
towns work: Habitat III—what relevance? He argued for practical interventions 
at the local level which, by accumulation, would produce more empirical knowl-
edge. This would yield general principles to enrich a new urban epistemology. 
That would help create the conditions for infinitely greater systemic urban resil-
ience; the idea of bottom-up solutions. 

The 2018 report goes on to say that the sources for urban understanding may 
be eclectic: “The term science itself needs to be cognisant of the multiplicity of 
the scientific community it is made up of” (p. 25). This is true. The yearning is 
therefore for a binding address that can carry the variety of scientific and indeed 
artistic perspectives on the city. The central point is that all should accept the 
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primacy that first and foremost, cities are spatial phenomena. The text then of-
fers an indication of a possible common language. “Quantitative assessments are 
however, often perceived to trump very small-scale ethnographic studies, and 
today, spatial data (e.g. geographic information from GIS) is deemed more 
valuable than statistical (e.g. demographic) data by several entities, in achieving 
an understanding of cities.” (pp. 25-26). On what the final interpretation of an 
urban science might be, this section of the paper makes an important point: 
“…various issues currently hinder the building of a more integrated urban sci-
ence. Those include differing epistemological and ontological traditions and the 
lack of funding for long term, interdisciplinary research projects as well as re-
forming existing academic training to better link training to practical needs” (p. 
31). 

Concerning urban science per se, an early statement is encouraging and nudges 
the science narrative forward: “…many of the currently successful urban scien-
tists have the ability to transgress scale (vertical as well as horizontal), sectors, 
disciplines and institutional types and stakeholder groups. Most have a strong 
systems orientation, even though they may not have formally been trained in 
systems science” (p. 35). This “nudge” is not only to systems theory but perhaps 
and helpfully, linked to the previous section’s comment about GIS. It then makes 
a telling statement about local government in the developing world: “Local gov-
ernments operate within a regulatory framework that may not fully consider in-
formal settlements and their needs…” (p. 39). 

In Malawi, central government declined to countenance the provision of clean 
water and basic waste management services to its unplanned and therefore, 
un-serviced locations. The argument was that to do so was to acknowledge that 
informal settlements existed! After two years, government was persuaded to ac-
cept the fact that over one third of the functional (as opposed to the administra-
tive) boundary of Lilongwe comprised informal settlements. The boundaries 
were therefore extended officially to incorporate these locations. In year three, 
not only was fresh water made available in these locations (whether piped or 
through boreholes) but also, hand cart-based waste management was introduced. 
One public health result was that a year later, there was no rampant cholera out-
break in the rapidly growing city (McGill, 1996). 

What emerges from The International Expert Panel on “Science and the Fu-
ture of Cities” (2018) report perhaps is three aspects towards a greater under-
standing of the general utility of urban science. One is systems thinking. Anoth-
er is data management from the widest possible sources. The third is the sug-
gested starting point for urban interventions; local government. The report of-
fers an encouraging example from South Africa where all key players are work-
ing together at the metropolitan level. 

The Panel then recognised that other forms of science-policy links might be 
as valuable as a reform of science within local government. In South Africa, 
this type of system has proved to be highly beneficial for scientifically based 
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urban management in the Gauteng city-region. This system built on co-pro- 
duction on knowledge and capacity, has constituted the Gauteng City-Region 
Observatory, the Universities of Johannesburg and Witwatersrand, as well 
as the Gauteng Provincial Government (p. 50). 

This is exceptionally good at the metropolitan level. What about at the indi-
vidual city council in relation to its rapidly growing city? A published case cap-
tures the idea (McGill, 1996). 

A city council in Africa was pilloried by the country’s president because an 
audit report, uncovered a litany of failures, abuses and general corruption. The 
chief executive and city treasurer were fired. The president approached the Brit-
ish government to provide a replacement chief executive. A project was therefore 
developed. The overall objective was “institutional development”… It sought to 
improve the efficiency of the city council, improve standards of administration 
and financial management and train staff in the operations of the new systems 
(p. 155). This was a conventional strengthening approach to local government. 
While valid in itself, “it was considered both dangerous and technically unsound 
to remain” within the project (p. 177). The city council needed to understand its 
development environment (its rapidly growing city) and respond accordingly. 
The project was therefore reinterpreted as the requirement to develop strong 
urban management leadership in the context of the council’s rapidly growing 
city. The process of city building became central to the council’s policy and 
budgetary deliberations. 

Here was a situation where the city council was advised to become a forceful 
local development agency in order to respond to its rapidly growing city. In 
turn, the integrated development strategy was to be the instrument for achieving 
the urban management ambition. While this integration was seen initially at the 
city council level, in relation to its city’s development, it was also the ambition to 
“integrate all the players in the city building process”. This meant households 
and enterprises on the one hand, state agencies and central government on the 
other, and the city council with its fledgling holistic spatial perspective at the 
centre, channeling all the “players” according to its spatial plan and its support-
ing integrated development strategy (IDS). IDS was the instrument to achieve 
urban management. The case was Lilongwe city council in Malawi’s aspiring 
Garden City capital3. In 1989-91, its population was around 400,000. Now it is 
1.1m and growing at over 4 percent a year. The central point in this experience 
was that the city and its council were seen as a combined or integrated system, 
hence the mantra, urban challenge, institutional response. 

Batty (2008) offers a predominantly mathematical analysis of the topic Cities 
as Complex Systems. One opinion is that he is addressing a central question in 
the quest to understand a possible “science of cities”. He starts in his abstract: 

 

 

3For the town planning purist, the Garden City is about the balance of primary city and secondary 
towns; town and country as one settlement system. In Malawi, it was simply the idea of a very dis-
persed and heavily landscaped settlement. 
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“Cities have been treated as systems for fifty years but only in the last two dec-
ades has the focus changed from aggregate equilibrium systems to more evolving 
systems whose structure merges from the bottom up.” He states, “The notion 
too, that change is nowhere smooth but discontinuous, often chaotic, has be-
come significant” (p. 8). Urban dynamics is therefore not about balance. The key 
to the idea is “…dynamic models of city systems which build on the style of 
nonlinear dynamics introduced here and these all have the potential to generate 
discontinuous behavior” (p. 33). Specifically: 

“The models…come from dealing with objects and individuals at much low-
er/finer spatial scales and simulating processes which engage them in deci-
sions affecting their spatial behavior. The fact that such decisions take place 
through time (and space) makes them temporal and dynamic rather than 
through the imposition of any predetermined dynamic structures such as 
those used in the aggregate dynamic models…” (p. 33). 

Batty (2011) goes to the heart of the matter in Building a Science of Cities. His 
abstract makes two important statements. “Here we review progress, sketching 
the background beginning with the systems approach which treated systems as 
being organised from the top down to that which now dominates where systems 
are treated as evolving from the bottom up”(p. 1). He goes on: “The switch in 
thinking we describe is best pictured in the transition from thinking of “cities as 
machines” to “cities as organisms”. 

The central argument of Geddes is just that; viewing cities as organisms (as 
presented earlier); ultimately, his treatise Cities in Evolution! Nevertheless, what 
concerns this author is to uncover a structure to the notion of the science of ci-
ties. The connection to Geddes is reinforced. Batty cites (Portugali, 2000): “In 
short, cities are more like biological than mechanical systems and the rise of the 
sciences of complexity which has changed the direction of systems theory from 
top down to bottom up is one that treats such systems as open, based more on 
the product of evolutionary processes than one of grand design” (p. 2). 

Batty (2011) goes on to suggest the new focus for the science of cities: “…there 
is now considerable momentum in developing formal ideas about how cities are 
ordered and structured which are part of the rapidly expanding sciences of com-
plexity” (p. 2). His conclusions offer indicators for the future. ‘Models are being 
used increasingly to ‘inform’ rather than ‘predict’ as a new relativism sweeps the 
field” (p. 12). 

Another conclusion offers an indication of the science of cities in a practical 
sense: 

In terms of theory, new data sets are coming on stream very rapidly and are 
enabling new theories to be tested. Much of this data is dynamic at the level 
of the individual and new techniques of model building, estimation, data 
mining, and pattern recognition not to say new ways of storing, retrieving 
and analysing massive data sets, are changing the context to the field. In 
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one sense, cities are slowly beginning to be subject to the methods and ap-
proaches of ‘big science’ as data sets get ever larger and as teams of different 
experts are required to put together requisite models to engender this new 
science (p. 13). 

The argument has run from science to systems. What remains is the idea of 
greater systems understanding, to apply to the resilience of towns and cities. 

4. From Systems to Resilience 

It remains for Batty’s work to anchor the concept to what might be called the 
real science of cities. Sui (2014) review’s the Batty (2013) book. The reviewer 
states: “according to Batty, to understand cities, we must view them not simply 
as places in space but as systems of networks and flows. Accordingly, to under-
stand space and the cities, we must understand flows, and to understand flows, 
we must understand networks”. Later he states: “I also believe that this book is a 
significant contribution to the foundations of GIScience.” Two comments from 
a town planning practitioner perspective are warranted here. 

When it is asserted that “we must view (cities) not simply as places in space 
but as systems of networks and flows”, he confirms this writer’s continued ef-
forts to convey not only spatial consciousness but also networks and flows. The 
latter concerns all urban infrastructure, including water, energy, transport and 
now, connectivity. This idea was developed in the Kenyan Municipal Programme 
(KMP) as the urban score card (McGill, 2018, Table 1). It was designed as both a 
dashboard for the particular place (city or town) and as a bridge between 
land-use and budgetary planning. Investment decisions on trunk infrastructure 
were to be determined by the location, capacity and condition of the infrastruc-
ture. Threshold analysis was to be deployed (Kozlowski & Hughes, 1967). Infra-
structure was to be planned to reinforce desired spatial form, particularly, where 
no current town plan existed. In addition, the environmental dimension was 
captured in its own sieve analysis (McHarg, 1967), thus marrying environmental 
and infrastructure analysis to help define spatially, optimum locations for new or 
redevelopment. 

The concern here is to anchor the science of cities to a local government prac-
titioner, especially for those in the developing world. As the review goes on to 
state, he highly recommends: “this book to anybody who is interested in the 
theoretical foundations of GIScience and geodesign”. Therein lies the conun-
drum; researchers talking to researchers. Interestingly, Sui does not acknowledge 
Batty’s scientific inspiration. The preface to the book quotes Geddes (1905): “a 
city is more than a place in space, it is a drama in time”. Vindication indeed as 
the struggle to understand the science of cities continues. As to complexity, Al-
exander is the prime proponent in his work on the structure of cities. 

Alexander’s seminal work, The City is Not a Tree, is fundamental. Mehaffy 
(2019) states “A City Is Not a Tree is the beginning of a unified science of cities 
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and of a dialogue between the city as a natural phenomenon and other complex 
systems” (p. 2). Already, the key words “science” and “systems” feature. His ar-
gument is on the concept of patterns, captured in the contrast between the 
structure of a tree and a semilattice. In his view, the semilattice “has overlap, re-
dundancy, ambiguity, and interactive relationships. For a city, this was an essen-
tial feature of its dynamism, its complexity and richness” (p. 3). According to the 
author, Alexander extolled the virtue of ambiguity and overlap in urban form as 
an intrinsic characteristic of a city’s nature. The mind, he noted, tends to default 
to these more easily managed mental categories—and for planners, this meant 
dealing too much with tree-like plans. The virtue of “ambiguity and overlap” was 
also recognized by Sennet (1970). 

It is for this reason—because the mind’s first function is to reduce the ambi-
guity and overlap in a confusing situation and because, to this end, it is endowed 
with a basic intolerance for ambiguity—“that structures like the city, which do 
require overlapping sets within them, are nevertheless persistently conceived as 
trees” (Alexander, 1965: p. 28). From a different angle, the same point is hig-
hlighted. “Since the earliest days of city-building, scientists and engineers have 
sought to rationalize the chaotic nature of urbanization” (Townsend, 2015: p. 4). 

Even at the very beginning of town planning education, one wondered at what 
level of generality in urban form, could the idea of the semilattice be applied. 
Given that housing is the most common land use in cities, and new urban layouts 
in particular, are dominated by residential areas, the conceptual wrestling with 
the urban advantage of complexity could not be reconciled with the common 
approach to housing layouts. One just was not clever enough at the time (1970s). 
The paper emphasized the point: 

We might well pause here to ask whether the deeper lessons of A City Is 
Not a Tree were truly learned by planners and architects, then or since. 
Certainly, we can see many developments around the world today that con-
tinue to be segregated into tree-like components, that are rather lifeless cre-
ations of their architect-artists, meant to be admired as gigantic sculptures, 
but hardly lived in, shaped by transformative acts of overlap, ambiguity, 
and vitality in self-organisation (author’s emphasis). Mostly we are supposed 
to passively admire the static works of a technical and artistic priesthood of 
makers (p. 5). 

Mehaffy’s paper reverts to the core question: Potential Contribution to a Science 
of Cities. It presents six topics. For this author, the test is to see if something 
practical is triggered by each. 

Evolution as a Comprehensible (and Modifiable) Emergent Outcome of Com-
plex Adaptive Systems. The terms Cities (in) Evolution is the title of Geddes’ 
1915 book. Arguably, he is the founder of the scientific town planning move-
ment. He was influenced by his original biological training. His town planning 
interventions were founded upon observation (survey) before intervention (plan). 
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There is no mention of Geddes in the cited Alexander texts or concepts. 
Building Process as the Interaction of Multiple Distributed Agents. This is the 

concept of integrating “all the players in the city-building process”—from the 
individual household (upgrading the family home), on to business, local and fi-
nally, central government capital investment in both major infrastructure and 
superstructure (McGill, 2018, Figure 1). It is a plea for understanding the city as 
a system (the urban challenge) and organizing all the players in the city building 
process, ideally, through the lowest level of competent city government, to plan 
and implement accordingly (the institutional response). 

A Dysfunctional Relationship between Art and Science in Modern Cities. The 
interesting passage from that section is “a science of cities that is concerned with 
the actual structure of form-generation and its measurable outcomes, including 
its impacts on human beings. Such a science has interests far beyond the pa-
rochial scale of specialist artist-architects and their efforts to create “newness” 
for its own sake…” (p.13). The indication here is a science of cities that openly 
reconciles the art and science of town planning. 

Aesthetics as a Non-Trivial Indicator of Life-Supporting Order in Cities. Al-
exander argues for the aesthetics of well-being. This author-practitioner certain-
ly recognizes this by citing Cullen (1961) above. The Alexander advocacy is 
more scientific. “It would be interesting indeed if these insights could be devel-
oped to apply more broadly to the city as a complex adaptive system, integrating 
its cognitive and aesthetic aspects” (p. 14). 

A More Human-Centred Application of Data and Metrics. “Alexander’s tools 
sought to generate global connectivity (and other forms of larger-scale order) by 
employing local iterative, agent-based processes. The goal was to mimic the same 
self-organising capacity seen in other complex adaptive systems—including the 
“unself-conscious processes” of past human city making” (p. 14). Whether this is 
science or not, what comes to the fore is the notion of adaptive urban systems. 

The Current Incomplete Stage in the Evolution of Technology, Design, and 
City-Making. A straight quotation captures the essence: 

People used to say that just as the 20th century had been the century of 
physics, the 21st century would be the century of biology... We would gradu-
ally move into a world whose prevailing paradigm was one of complexity, 
and whose techniques sought the co-adapted harmony of hundreds or 
thousands of variables. This would, inevitably, involve new technique, new 
vision, new models of thought, and new models of action. I believe that 
such a transformation is starting to occur... To be well, we must set our 
sights on such a future (Alexander, 2003: pp. 568-569). 

One has to quibble here: the critical importance of biological thinking applied 
to cities started in the early 20th century (Geddes). To have its advocacy pro-
pelled (unwittingly) into the 21 century is unassailable vindication for Geddes’ 
committed urbanists. 
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The paper concluded by suggesting “Alexander”s contribution was less about 
making specific technical and quantitative contributions to an urban science, 
than in providing a broader theoretical and philosophical foundation for its fu-
ture (and much-needed) advancements’ (p.15). That may be but for this practi-
tioner, it comes to the central question; how to apply the semilattice structure to 
towns and cities. 

What remains is to offer a summary of the ideas reviewed, to the point of both 
understanding and application, ideally at the practitioner level. 

5. Conclusion 

GIS is the foundation for the comprehension and manipulation of urban infor-
mation flows. However, GIS on its own is static in the sense that it does not 
present a dynamic “binding address” to the science of the city. For that, systems 
theory rescues matters. Therefore, the urban scientific platform is systems theory 
applied to GIS. Put another way, urban science is GIS-based and systems theory 
enriched. 

Systems theory is the epistemology for understanding the data of the city. Da-
ta, however, concern the notion of scale and the patterns of supporting thinking. 
Are we seeking general principles from particular experiences; inductive think-
ing? Or are we seeking a meta- or global understanding of urbanism, which then 
percolates to the particular; deductive thinking? Batty, in his systems analysis, 
has conceded that the former “top-down” approach to systems thinking in rela-
tion to the urban phenomenon is now replaced by a “bottom-up” approach. The 
key to that is the concept and pursuit of urban resilience. 

The most profound writer on urban resilience is, perhaps, Alexander. His ad-
vocacy for urban structure, as a multi-functional semilattice as opposed to a 
mono-dimensional tree, is clear to understand but difficult to put into practice. 
This is because of the strictures of land-use (or zoning) regulations, too often 
dominated by single functions. In turn, how does a town planner, faced with a 
one-hectare site, introduce a semilattice pattern to a housing layout. It raises the 
question of “at what level of granular thinking” can urban resilience be applied 
comfortably in town planning practice? 

A city, as a system, has two practical features. First is its relationship to its en-
vironment; its city-region. The city-region rolls up to a global or big-data science. 
Research agendas for such are outlined above. Secondly, is a city’s relationship 
with its governing institutions. The suggested starting point for that is local gov-
ernment. It is the ambition to see any city council as a dynamic local develop-
ment agency and not simply as an offshoot of central government; simply a pas-
sive local administration. 

Batty’s systemic bottom-up conclusions seek to replicate the aspirations cap-
tured in biology; self-regulating renewal. It also captures Alexander’s accumula-
tion of experience and complexity over time, illustrated in the best examples of 
mixed-use urban environments. What is of practical import here is bringing 
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matters down to a level that can be understood by both local government and 
town planning practitioners. 

Is the science of cities useful? At the global level it is, though its nascent con-
cepts have still to be defined rigorously. Globally, it is for researchers and aca-
demics to ponder the layers of information required to provide a consistent re-
search discourse. Locally, the same applies in terms of the science per se. How-
ever, at this level, there are far more obstacles to securing an institutionally 
shared GIS platform, with organisations’ planning and budgeting contributing to 
a common spatial perspective. Thus, at the practical town or city level: we strive 
for an openly accessible, inter-organisational GIS and a commonly agreed spatial 
strategy with supporting investment from “all the players in the city building 
process”. 

Perhaps the science of town planning rests on systemic analysis, GIS depiction 
and their combined contribution to RTPI’s original “mediation of space”. This is 
an economic and efficiency challenge: for example, relating land-use patterns to 
optimum transportation networks. In turn, the art of town planning can be the 
three-dimensional design of that urban space; RTPI’s original “making of place”. 
Making places work well and look good should be a conscious town planning 
action. If successful, it satisfies the psychological need to feel safe and happy in 
the urban realm. This should not be simply a Western luxury. 

In the developing world, the urban system’s ultimate performance can be 
tested through increased economic activity (to the point of full employment) 
and an eventual eradication of informal settlements (with careful upgrading and 
sensitive relocation). This is particularly pertinent in Africa, the globe’s most ra-
pidly urbanizing continent, where informal settlements make up at least half of 
the total urban housing stock4. In short, the urban crisis remains and the science 
of cities, both globally and locally, needs to be applied with intelligence and pas-
sion. 

In closing, this has been research through reflective practice over many dec-
ades. It has sought to highlight some general principles that should govern not 
only town planning but also, a greater understanding of its conceptual under-
pinnings. Reverting to the February 2020 issue of The Planner, one also laments 
the demise of RTPI’s mantra: “the mediation of space, the making of place” under 
its public logo. Mediating “space” as a two-dimensional challenge and making 
“place” as a three-dimensional one, captures the very essence of town planning. 

If future research was possible, one would seek to explore the mediation of 
space as one that carries transformative complexity to an accepted level of prac-
tice. Alexander’s semi-lattice structure is simply a starting point. The psycholog-
ical aspects of how we feel about a place and how it is made so, whether con-
sciously or not, demand much greater understanding, again, towards an accepted 

 

 

4In 2001, 166.2 million people, or 72 per cent of Africa’s urban residents, were living in slums. UN 
Habitat, State of the World’s Cities: Trends in Sub-Saharan Africa, p.2, undated text.  
https://mirror.unhabitat.org/documents/media_centre/sowc/RegionalAfrica.pdf (accessed 28 May 2020). 
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level of practice. Sennet’s work enriches this possibility. 
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