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Partie « 1 Economy versus geography: theories of urbanization and cities development” 

On the survival of butterflies in the jungle of urban systems 

Lena SANDERS, Isabelle THOMAS, Céline VACCHIANI-MARCUZZO 

 

1- Introduction  

In 2005 Gilles Duranton and Andrés Rodriguez-Pose signed a paper entitled « When 

economists and geographers collide, or the tale of the lions and the butterflies ». Let’s briefly 

recall the demonstration of the two authors, one being a geographical economist, the other 

an economic geographer. Through analyses of cross citations and behaviors at conferences, 

they conclude to a relation of “mutual ignorance, rather than outright discord” between the 

researchers of these two communities. Looking at their scientific approaches, they underline 

two radically different ways of proceeding: the lions “improving and expanding their tricks”, 

laboring “the same core questions over and over again”, and the butterflies “freely flying the 

fields of knowledge with the aim of tasting the best from every flower they visit”. The two 

authors note that both communities are in fact interested in the same questions (among 

others, the geography of cities), but that there is very little scientific cross-fertilization  

At the same period (2007), a similar debate took place in the French scientific journal 

L’Espace Géographique: Denise Pumain, Jacques-François Thisse, Isabelle Thomas and 

Bernard Walliser tried to explore the relationship between New Economic Geography and 

Geography. Jacques-François Thisse conceded at this occasion that “En ce qui concerne les 

échelles spatiales, il est exact que la plupart des économistes n’ont pas compris grand-chose 

à cette question1 ». 

One specific point in this debate deserves to be focused on, that of spatial scales, that is 

maybe a major point of discrepancy between lions and butterflies. Indeed, initially (and very 

broadly said), economists (the lions) were myopic, considering a city as a point on a line (1D), 

and hence over simplifying urban realities for the sake of rigorous economic theory. At the 

same time, geographers (the butterflies), more aware of the crucial role of scale, were 

                                                           
1 As far as spatial scales are concerned, it is true that most economists have not understood much 

about this question. 
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analyzing multiple urban spatial dimensions (2D and more) gathering nectar from different 

theoretical and empirical fields.  Even if both were dealing with urban matters, they were 

busy with different aspects.    

What is the situation today, a bit more than a decade after these early debates? Steinberg 

(2015) recently compared publications and citations of German-speaking economic 

geographers and geographical economists. He observed more cross-fertilizations than 

expected, especially because young scholars are doing much better. Things are then 

improving even if joint publications remain rare and geographers are still seldom cited by 

economists (while the opposite is less true: geographers cite economists). The same holds 

for non-German researchers. If in the past 20 years, few economists and geographers have 

successfully worked together and shared some topics, such experiences remain 

unfortunately to be pinpointed and gaps between both disciplines persist with the 

advantage of a strong and well recognized (economic) theory for the firsts, and a good 

knowledge of space, its biases and the inherent quantitative methods for the others. As a 

consequence, economists have long looked at empirical analyses with contempt. Surely, if 

these two disciplines could more often listen to each other, research objectives would be for 

sure more challenging and results scientifically more exciting.   It is important to insist on 

that as nowadays, the empirical context has changed. With the emergence of massive 

geolocalised data, new actors have appeared, coming from a variety of other disciplines than 

economy and geography (physicists, engineers, computer and data scientists), bringing new 

methods to analyze the structure of urban space.  They are new predators in the jungle. Is it 

time for a new tale? Or time for the butterflies to be listened to by lions and these new 

panthers!   

This metaphor was adopted at the ERC colloquium to discuss Michael Storper’s contribution 

entitled “Urban systems: the geography of income and population”. Michael Storper is, 

indeed, an example of the a priori impossible hybridity between lions and butterflies. His 

position at the interface of the economic and geographic worlds is extremely fruitful for 

studying cities’ dynamics and makes him a particularly interesting researcher to discuss with.  

Referring to the question of why urban systems exist and why cities’ sizes are organized in a 

hierarchical way, Storper discussed in his presentation previous models (Simon 1955, Ga baix 
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1999, Henderson 1974) and argued for a better account of income in urban models. In the 

discussion that followed our own presentation, Storper underlined his position as a 

methodologic individualist, the only tenable position in social sciences according to him and 

he criticized geographers for not having a theory on individuals’ spatial behavior. According 

to him, human agents have to be considered in an approach going from micro to macro 

level, otherwise there are just “statistical agents”. 

Our aim is here twofold. On the one hand, we want to discuss this position of the lions 

rooted in methodological individualism and in particular the “necessity” to adopt such an 

approach in order to understand the dynamics of a system of cities. Indeed this seems to be 

the mainstream position in economy when butterflies’ explore different ways of flying from 

one scale to another. On the other hand, we will focus on the question of delineation of 

spatial objects like cities. The discussion is based on three complementary points. First we 

build on philosophers’ tools in order to explore more deeply the meaning of methodological 

individualism when modelling cities’ dynamics (Section 2). Then we build on an empirical 

approach to discuss how proper scale choice associated to a multiscale approach favors 

comparison (Section 3). At last, we expose the feedback of an interdisciplinary experience 

where the city delineation played a crucial role when developing a LUTI model (Section 4). 

We admit that the facts are sometimes a bit exaggerated; it is in order to underline them 

and to open the debate. Indeed, we are convinced that more opening and interactions 

between butterflies, lions and tigers, will help the ecosystem to be more resilient. 

 

2- How can philosophers help butterflies? An ontological perspective 

For urban economics the challenge is to provide micro-foundations to the existence and 

dynamics of urban systems. In particular, the regular rank-size distribution of cities remains a 

mystery in the sense that no satisfactory model based on individuals’ behavior, i.e. based on 

a methodological individualism approach, has yet been developed (Krugman, 1996). There is 

a large literature in that field and we agree with Storper’s point: “it is a distraction to focus 

on whether a pure Zipf exists or not”; “we should be interested in urban systems, but not 

overly concerned with a q=1 Zipf” (Storper, 2017).  But, does a theory of systems of cities 

necessarily imply developing a theory of individuals’ behavior (perceptions, intentions, 
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preferences, actions) in the inter-urban space? That is the question we raise, building on an 

ontological approach. Our aim is here to discuss this position and defend the idea that it is 

not necessary, neither the most adequate, to formalize hypotheses at the microlevel of 

individual agents to explain the hierarchical structure and dynamics of a system of cities. We 

question whether explanatory mechanisms can be modelled at the city level without 

considering cities as “statistical agents”. To this end we first discuss ontological issues about 

cities: what is their ontological status, in what sense can cities be considered as autonomous 

collective entities making sense? We then scrutinize their explanatory potential by briefly 

comparing two families of simulation models, microsimulation based on methodological 

individualism principles and a multi-agent system based on autonomous “city-agents”.  

Let’s start with two quotations to illustrate the variety of positions according to 

methodological individualism (MI): 

- “For many economists, a denial of methodological individualism simply signals that a 

person is confused and does not truly understand economics. In contrast, for many 

sociologists, supporting methodological individualism signals an anti-sociological 

reductionist attitude that is bound to overlook many crucial aspects of social reality.” 

(Ylikoski, 2014) 

- “Political science is divided between those who think that a scientific approach to the 

study of politics requires methodological individualism and those who consider this 

idea hopelessly reductionistic.”….. List and Spiekermann (2013) 

Of course it is a bit of a caricature to start the discussion with these two quotes but they 

have the merit to highlight the extreme variety of points of view on methodological 

individualism and to show that the debate goes far beyond a discussion between 

geographers and economists. Evolving in the mainstream of economy, lions are clearly on 

the methodological individualism (MI) side when, quite naturally in the butterflies’ scientific 

world, both positions co-exist in the same way as mentioned by List and Spiekermann (2013) 

for the field of political science. Debates are old and dense, as well in philosophy as in social 

science but these authors underline that: “A reconciliation becomes possible once we see 

that there is not just one version of each view, but many, and that being an individualist in 

some respects is compatible with being a holist in others.”  
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Indeed perspectives have evolved in time and much more balanced positions than the 

simple opposition holism/individualism have emerged. Lars Udehn (2014) for example 

underlines that he is much less negative to methodological individualism than he was in 

earlier work (Udehn 2001) due to the spread of weaker definitions of MI. In sociology, Keith 

Sawyer (2002) defends a “nonreductive individualism” by distinguishing ontological 

individualism (1) and methodological individualism (2). In the former case, individuals are 

the only « things » to exist and « sociological objects and properties are nothing, but 

combinations of individuals and their properties ». Examples of such social objects could be 

as diverse as a football team, a company's board of directors, a state. Case (2) states that 

each phenomenon observed at a collective level can be explained by individuals’ behavior. A 

“nonreductive individualism” consists in claiming (1) but not (2) (Sawyer 2002). That means 

that even if solely individuals exist as social objects from an ontological point of view, social 

laws are not reducible to individual laws (in terms of intentions, aims, perceptions) and 

collective entities can be used in an explanatory perspective. In the field of political science 

List and Spiekermann (2013) formulate that kind of question in following terms: “A key point 

of contention is the status of collective entities such as states, nations, ethnic groups, 

cultures, political parties, and other institutions. Are these mere by-products of individual 

behavior, or are they of independent ontological and/or causal significance?” 

In order to move forward in the discussion, let us examine Sawyer’s propositions (1) and (2) 

in the case of cities. From an ontological perspective, point (1) of Sawyer goes back to 

discuss if cities are to be considered as simple aggregates of people and firms or as 

autonomous entities. Reflecting upon the existence of the state and on its ontological status, 

Hay (2014) underlines that: “the state is an abstraction – a conceptual or theoretical 

construct-…. Its existence is not obvious nor evident, it has no physical or material presence, 

it is not visible, it is not directly accessible to any of the senses. ».  

On the one hand, unlike the concept of state, that of city corresponds to a referent with a 

physical dimension, a materiality which is visible for everyone and which persists in time. It is 

clearly identifiable in the landscape and in that sense it corresponds, in a way, to a « bona 

fide » object (objects of common sense) as defined by Smith and Varzi (2000). On the other 

hand, an aggregate of buildings, pavements, and transport infrastructures is insufficient to 
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define a city and to distinguish it from ontologically different objects as villages or towns. In 

addition, a city cannot be delineated in the same way as an individual, an island or a lake. In 

that sense, a city’s boundaries correspond clearly, in Smith and Varzi’s categorization, to a « 

fiat » object (constructed object according to an administrative, social or political 

convention). Thus, cities are constructed entities, in particular their delineation, but they are 

not pure abstractions, in contrast to social entities as states or political parties, as they have 

a material referent. One could then defend, and it is our position, that the city is an 

autonomous entity whose properties are not solely derived from statistical aggregates of 

individuals and firms. Indeed, a collection of individuals and enterprises are not enough to 

make a city and an aggregation of individuals’ behaviors is not sufficient to understand why a 

city is expanding or declining, even if one takes into account the relations between these 

individuals. Nevertheless, from an ontological perspective, it is clear that cities are not “bona 

fide” objects as are individuals. The discussion points then to the city as a relevant “bona 

fide” ontological object in the sense that a material referent of common sense exists and a 

“fiat” object in the sense that its recognition and delineation are based on an abstract mode 

of construction. From an ontological point of view, the status of the city is then intermediate 

between “bona fide” objects as individuals, buildings, lakes, and “fiat” objects as households 

or states.  

To carry on the discussion by examining Sawyer’s proposition (2) concerning explanation, we 

can start with Hay’s statement regarding the state: 

It is “certainly possible to see the state as a conceptual or theoretical abstraction that lacks a 

direct real world referent whilst still according it an explanatory power or analytical 

purchase (as a theoretical construct)” (Hay, 2014).  

Let’s suppose that our project is to explain a city’s dynamics within a system of cities. 

Different candidates to explanation can then be discussed, based on following questions: can 

such phenomena be explained only relating to individuals’ actions or should mechanisms of 

change be looked for at the level of the cities as autonomous entities? In other terms, should 

explanation be developed at the level of the individuals living in the city or at a higher scale? 

Would it be sufficient only to focus on individuals’ behavior when getting a job, choosing a 

place of living or a place to shop? What is the role of the decisions of macro-actors as 
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entrepreneurs, planners, politicians? Does it make sense to formalize hypotheses on the 

behavior of entities of higher level as cities? The model developed will depend on the 

researcher’s position on these issues.  

Microsimulation models for example refer clearly to a methodological individualism 

philosophy and “incorporate individual behavior and … use theories of individual behavior » 

(Holm et al.). Population or employment evolution of a neighborhood as well as of a region 

or a city is obtained by aggregating individuals’ positions. The results have shown to be 

satisfactory for testing the effects of planning scenarios at the scale of an employment area 

where chain mechanisms shape individuals’ behavior when choosing for a job or a housing (a 

household moving out of its dwelling, creates for example an opportunity for new comers 

(Holm et al. 2000, Waddell 2002, Wegener 2011). However, at the scale of system of cities, 

more complex mechanisms are involved. In that respect, the choice made in EUROSIM 

(Sanders et al., 2007, Pumain et al., 2009), a simulation model of the European system of 

cities, was to formalize hypotheses at the level of “city-agents” and their interactions. The 

underlying hypothesis is that of a relative autonomy of the city rather than the «aggregate 

consequences of individual behavior”. The model is developed with a multi-agent system 

where the agents are the cities which are characterized by their properties (size, economic 

specialization) and which interact (through an economic market). The spatial and 

hierarchical structure of the cities emerges from those interactions at the higher level of 

observation represented by the system of cities. The key element concerns the formalization 

of the interactions between the city-agents. Regarding states, Hay (2014) suggests: 

“that the state is perhaps best seen as neither real nor fictitious, but ‘as if real’ – a 

conceptual abstraction, yet one to we which might still accord a very significant generative 

and causal power ». 

This expression “as if real” corresponds to the choice made in the EUROSIM model to 

formalize interactions. The city-agents are neither of statistical type, neither representative 

of some urban actors. They are geographic constructs whose interactions operate « as if » 

each city was represented by a global city-actor. The model was able to explore the 

consequences of different economic constraints on interactions between European cities.  



8 

 

Such approach makes particularly sense in a long term perspective. Indeed, it is because of 

the interweaving of a variety of components referring to different scales, in time and space, 

that the city can be considered as an indivisible entity.  The material, cultural, socio-

economic dimensions have been built up and transmitted through dozens and even 

hundreds of generations of people whose main purpose was not to maintain or to make the 

city grow. Self-organization is then a central process which explains how a city is evolving in 

a system of cities. 

 

3. The question of “multiple realizabilty”: from an empirical perspective 

Following the previous elements, another perspective can be undertaken to add more 

empirical elements to this cross-disciplinary discussion between economists and other 

scientists focused on cities and geographers. So it seems important to explore this difference 

in observation levels and their implications in terms of interpretation. For the geographers 

interested by system of cities, the contribution of the macro and meso levels scale is high 

and they are convinced that this approach brings new knowledge both about the evolution 

of the system and about the possibility to compare different kinds of systems, all around the 

world. It seems that many analyses about dynamics of urban systems led by economists 

characterize emergence from the micro level to the macro level while most of the 

researches in geography on urban systems take place in the articulation of the meso level 

and the macro level.  

From a geographical point of view, the population size can be considered as a good summary 

of the effects of micro level mechanisms, both qualitative and quantitative, for studying links 

and relationships between meso and macro levels. Obviously, all cities evolve according to 

different growth rates. In all systems around the world, one observes a lot of variability, as 

well in United States, as in France or in emergent countries, or elsewhere. Individual city 

trajectories are diversified. But this observation is not in contradiction with the regularities 

that one can observe at the macro-geographical level of system of cities. Actually we start 

from the observation that the emergent properties at the meso or macro level can "forget" 

for the description all the “micro movement” that built them - not keeping the details. 

Butterflies and lions agree that a methodological mistake would be to believe that it would 
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be necessary to study each small flow or change separately, each individual intention, in 

order to understand what happens at a higher level of observation.  

So, it seems that different approaches of urban systems co-exist and they should be 

complementary in the debate between economists or other felines and geographers to go 

towards a hybrid way of exploration and thinking. The principle of methodological 

individualism is difficult to maintain if one is interested in developing an ability to 

understand the trajectories of the urban entities at a meso-level. This debate does not only 

affect the geography but it’s more cross-disciplinary. Indeed, List and Spiekermann (2013) 

argue how this debate exists in political science and how a reconciliation is possible between 

the two perspectives, the individualist one (i.e the micro scale) and the holist one.  

By analogy, as butterflies, we can question the conditions of a holist position facing the 

urban systems analysis. “A social system requires explanatory holism if and only if three 

jointly necessary and sufficient conditions are met: 1) Multiple levels of description: The 

system admits lower and higher levels of description, associated with different level-specific 

properties (e.g., individual-level properties versus aggregate-level properties); 2) Multiple 

realizability of higher-level properties: The system’s higher-level properties are determined 

by its lower-level properties, but can be realized by numerous different configurations of 

them and hence cannot feasibly be redescribed in terms of lower-level properties; 3) 

Microrealization-robust causal relations: The causal relations in which some of the system’s 

higher-level properties stand are robust to changes in their lower-level realization”.  

The first point has already been discussed above. The two following points, “multiple 

realizability” and “microrealization-robust causal relations”, can be demonstrated by the fact 

that most of processes which lead the urban systems’ dynamics (population settlement 

process or economic trajectories) are comparable in the world even if the processes at the 

micro-scale level, i.e the local level, are different and particular. On a way, this debate can 

also be related with the one about the opposition, about territorial dynamics, between 

singularity (or specificity) and universal (or general). The idea from F. Durand-Dastès (1991)2 

expresses one main challenge to rise when we analyze a geographical space. Moreover, 

                                                           
2 La question des rapports entre le particulier et le général n’est pas propre à la géographie, puisqu’elle se pose 

en fait dans toutes les disciplines. 
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according to Hegel, the comparative approach is a relevant way of thinking the difference 

between singularity and universalism. “Nature shows us a countless number of individual 

forms and phenomena. Into this variety we feel a need of introducing unity : we compare, 

consequently, and try to find the universal of each single case”. (Hegel, 1830). 

So, let us take some empirical examples, in different countries, to illustrate these ideas. The 

analysis of various urban systems allows us to claim that different causalities, multiple urban 

morphogeneses, different initial situations, at the micro level, lead to the same results, to 

the same process at the macro level. An exploratory and comparative approach between 

different urban systems demonstrates that some properties are shared among the systems, 

at the macro level, produced by multiple interferences and by spatio-temporal cross-

breeding of processes (Vacchiani-Marcuzzo, 2016). For example, the comparison between 

rank-size regularities among different countries, from the North or the South, reveals a 

strong similarity at this macro-geographic scale of urban systems. 

Figure 1. Urban Rank-Size distributions in different countries (2010) 

 

The differences among the urban systems about their emergence and their formation are 

real. Some of them are born from a long-standing process of urbanization (as Europe or 

India) and some are the results of a settlement colony (United States or South Africa). Then, 

the contexts are extremely different. Moreover, the agents’ behaviors on an individual level 

also vary, in particular due to different weights of informal economic sector from one 
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country to another, especially between emerging and developed countries. Nevertheless, 

despite of these differences, we observe in all countries relatively close urban dynamics 

(figure 2). The similarity of their evolution is remarkable and it illustrates the systemic trend 

of “self-reproduction” of the territories, whatever their localization. 

We can pursue this empirical demonstration through the economic dynamics of urban 

systems. Indeed, this feature of dependence to the past is also present in evolutionary 

economic theories (Boschma and Martin, 2010; Boshma and Frenken, 2006) where the 

economic transformations observed at various regional levels (country, region, city, etc.) 

come partly from the impacts of small historical events that guide the dynamics of cities. All 

the urban systems were concerned by the succession of innovation cycles, with temporal 

gaps. And these cycles left strong footprints in the current structures of urban systems 

(Figure 3).  

Figure 2. The economic diversity in three urban systems 
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For example, the comparison between the structure of activities through three urban 

systems (South Africa, France and United States) is strongly similar at the beginning of the 

XXIe century. The empirical and static analysis reveals a common high diversity and 

complexity of the activities portfolio for the biggest cities among the three systems. This 

parallel result at the level of urban system is coming from various situations at the more 

local scale, but they led to the same results. This empirical result is closed to the 

demonstration in political science advanced by List and Spiekermann (2013) about the 

multiple realizability and the fact that the properties observed at a higher level (in our case, 

the urban system level) can be the results of a multitude of different situations at the lower 

level (the level of each individual city inside the system). 

Another empirical example can be the urban trajectory of different urban systems through 

the economic cycles of innovation. The comparison since the 1960’s of the mean economic 

trajectory of three different urban systems (Figure 4) reveals a similar trajectory through the 

transition from an industrial society (The Old Economy) to a services industry society (The 

New Economy), main feature observed everywhere. 

Figure 3. The economic trajectory of cities  

(South Africa, Unites States, France) 
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At the macro-scale, the economic profile reveals a shift or a bifurcation (earlier in the 

industrialized countries as France or USA in the 1970’s, later in emergent countries as South 

Africa, in the 1980’s) towards more skilled and more globalized urban functions (Finance, 

Insurance, Advanced Producer Services, Research and Development, Arts and Leisure, etc.). 

This shift, characteristic of the post-fordism economy, follows different rhythms among the 

urban systems but draws the same main trends, even though each individual city, inside the 

systems, can follow different trajectories. 

Finally, both in the demographic and economic evolution of cities, there is a convergence of 

the processes at the macro scale of the urban system, whatever the different dynamics at 

the meso-scale ot the micro-scale. This empirical approach allows us to hence the difference 

in terms of scale in the debate between geographers and other felines.  
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4. Butterflies, lions and other felines. 

Let us now consider a lived research experience based on a participation to a EU project 

where researchers from several disciplines (including economists) aimed at applying the 

UrbanSim Land Use and Transport Interaction (LUTI) model to three European cities (Paris, 

Brussels and Zurich) (see Bierlaire et al., 2015).  Jonathan Jones further developed this topic 

in his PhD dissertation and in the consequent scientific papers (see Jones et al 2015a and 

2015b, 2017; Thomas et al., 2018); these publications will be the main source of inspiration 

of this section and have the advantage of opening the debate to other disciplines than 

economics.  We knew from the very beginning of the research project that LUTI models were 

data intensive and hence often leading to data crunching rather than modelling; as 

expected, we drowned into data problems among which the delineation of the cities and the 

choice of the basic spatial units.   

We know from urban geographers that comparing cities needs undoubtedly to control the 

delineation of the urban agglomerations.  Indeed, a city is a dot on a map but only for 

location purposes at a very small scale (i.e. a world map), but at any larger scale a city is 

always characterized by an extent (surface), a morphology (shape), and also by living masses 

(inhabitants/households/firms) and these masses can change over time in size and 

composition. Consequently, each city has a different footprint determined by complex 

organization of its masses, but also by interacting actors and processes such as its 

geography, history or governance (e.g. Batty, 2005; Derycke et al., 1996; Abdel-Rahman and 

Anas, 2004; Parr, 2007; Tannier and Thomas, 2013).   Despite EU efforts, there is no/very 

little international agreement about the delineation of functional urban regions and various 

cut-off values are often basically used (e.g. Cheshire and Gornostaeve, 2002; Dujardin et al., 

2007; Thomas et al., 2012). Moreover, cities are interconnected, hierarchically organized 

(Pumain, 2006) and hence difficult to clearly isolate. Last but not least, it is rather difficult to 

delineate a city because its built-up surfaces dilute farther and farther away from the city 

center within rural areas, thus blurring the morphological and functional limits of the city 

(Caruso et al., 2007; 2011). This problem becomes even more complex when the polycentric 

nature of the urban systems is taken into consideration. Hence, the hinterland of a city 

cannot easily be isolated from another, and all these urban extensions are sources of 

complex and multifaceted mobility behaviors (e.g. Cervero, 2002; Handy et al., 2002).     
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Though this is stating the obvious in urban geography literature and continuously and by the 

availability of new data types (crowd-sourced transport geo-spatial information, urban 

sensors, social network data scrawled on the Internet, land use change at cadastral level, 

etc.), it is much less so in other disciplines such as for instance economics and transport 

economics where we see that researchers and consultants have taken a very pragmatic view 

on urban delineations as well as the choice of basic spatial units: they often forget that their 

choice may hardly impact the modelling results. This was developed in Thomas et al (2018), 

a paper that constitutes the background of this section.  

LUTI models are indeed derived from the classical four-step model. The first generation of 

models led to applications in the US such as MEPLAN (see Echenique et al., 1990) or TRANUS 

(see de la Barra, 1989) mainly due to federal regulations requiring land use impacts of new 

transport infrastructure to be assessed. Their spatial diffusion to Europe is more recent and 

scarce: LUTI models still appear nowadays to be mostly a pragmatic integration of bits of 

land use within transport models rather than the opposite, and therefore are weakly 

connected to urban land use, especially in the aspects related to urban dynamics (Anas, 

2013). Thomas et al (2018) concentrated on the lack of attention paid to the definitions of 

cities when applying these models. Their argumentation develops on a systematic meta-

analysis of 21 peer-reviewed publications about applications in European cities. Most papers 

are not written by butterflies sand most authors ignore geographical biases about city size 

and delineation as well as the grain (size and shape of the basic spatial units and hence the 

definition of the statistical individual).   Thomas et al. (2018) also conducted simulations on a 

synthetic urban area consisting of 2 city centers (W and E) in a rectangular study area (see 

Figure 4); the size of the cities was later changed as well as the extend of the W city which is 

growing further and further right (Exx on the figure) up to capturing the right hand side city 

(E). Increasing Exx from left to right results in a progressive inclusion of the CBD of E into the 

studied area. 

Figure 4: The theoretical case study used for simulation   
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(Exx is the urban extents, xx referring to the number of columns from the Western extremity; W and 
E are two different CBDs)      Source : Thomas et al. (2018) 

 

The simulations reported confirm that the absence of control on city delineation strongly 

weakens the LUTI result, impacting in particular commuting times. The delineation of the 

city area plays a major role as well as the size of the spatial units (Jones, 2015b and 2017) in 

transport modelling results and the consequences for not controlling these effects are 

clearly underestimated in the transport literature.  

While practical concerns are perfectly understandable, there is a risk of undermining the 

effects of choosing the limits of an urban system, especially because models involve complex 

processes that are more and more detailed geographically and disaggregate in terms of 

agents, include many non-linear interactions and feedbacks across scales, and actually 

crunch large and heterogeneous data. Assessing the effect of system boundaries is 

important to provide certainty and robustness to model findings; this is also true in urban 

and transport research as soon as one intends to contribute generalizable scientific 

knowledge about the functioning of city regions. Ideally contributed knowledge should be 

independent from the dataset, and should also be easily transferable across case studies. 

Both require transparency in how the geographical limits are chosen and how this choice 

impacts the spatial distribution and variability of data and whether or not it affects results.   

When selecting a city, the larger the study area, the largest the risk of including functional or 

morphological parts of other cities, especially in densely inhabited regions. Different 

delineations can therefore change the nature of the studied urban system and automatically 

determine important parameters of the model including transport outcomes as well as the 

level of system inertia/response to scenarios. This already was a point in Lee (1973)’s 
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requiem on large-scale models, emphasizing wrongheadedness when implementing gravity 

processes at all scales. By bypassing the discussion on the size and extent of cities, transport 

modelers may actually have slowed down the integration in urban theory of their findings 

related to particular cases and geographies. After almost 50 years of LUTI applications, the 

theoretical and legitimate promises of a fully interacting land use and transport systems may 

then not have been fully met. While mature in practical terms, the field still seems to lack of 

capacity to contribute generalizable scientific knowledge about the functioning of city 

regions especially because of difficulties in case studies comparability and full transparency 

in application. On the other extreme, the standard urban economic literature, after Alonso, 

while informing clearly on generic policies and optimal instruments (cordon, taxes, etc. to 

tackle sprawl, congestion or negative externalities; e.g. Brueckner, 2001; De Borger et al., 

2008) stays far from empirical validation beyond stylized facts, and real case calibration and 

implementation are rare. Hence, urban geographers and planners cannot easily capitalize on 

transport and land use models. This is somehow a rejoinder to Saujot et al. (2016) who 

emphasize a gap between theory and the end-users, although our viewpoint is rather that 

the outcome of LUTI implementations may not be sufficiently general and robust to transfer 

between cases with a different urban geographical reality.  

We could stop here with the example of LUTI models (which are not mainstream economics) 

and their lack of realistic urban European applications, but (unfortunately) many other 

models suffer from the same problem. Surprisingly enough, despite early papers about 

urban modelling, scales and urban borders, this problem is still up to date and even revive 

nowadays with the invasion of unconventional (massive) data for which several biases are 

often pinpointed but where spatial aggregation (size and shape of basic spatial units; 

definition of studied area) is once again ignored or – worse - even re-invented (Kitchin, 2013; 

Miller and Goodchild, 2015; Miller, 2018). Geographers publish, their  research is available 

on the web and in international geography journals, but it seems that the border between 

disciplines is hardly crossed. Are discipline jargons the only brake to dialogue? Is it so hard 

for lions or tigers to listen and understand butterflies?  

 

Conclusion 
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Facing urban phenomenon, all social sciences have something to say and are able to provide 

elements of understanding. Indeed they have complementary methodological savoir-faire.  

Economists’ methods are very useful to formally show how rational individual behaviors 

produce spatial structures. On their side, data scientists offer stimulating tools to analyze 

informal massive data, even if, of course, we can’t let the data speak by themselves. 

Geographers produce methods able to take astutely into account scale and space effects.  

Together they contribute to the building of knowledge about handling space, its complexity 

and its biases in modelling. Many scientific approaches are relevant and it’s essential to 

combine different theoretical analyses. It is also very fertile to decline empirical process at 

different scales, according various delineations of the urban object. Indeed, each way of 

thinking corresponds to a point of view on the studied phenomenon. It is time that felines 

and butterflies exchange and co-evolve in the fascinating world of interdisciplinarity.  
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