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Abstract 

Framing cities as complex adaptive systems is a challenge for planning practice that implies accepting 

uncertainty—more flexibility and less determinism—and fostering the emergence of bottom-up solutions by 

mobilizing the self-organization capabilities of society. From this view, the role of the planner shifts into an agent 

that aims to guide the city system to more desirable outcomes, promoting the collective intelligence of society to 

create sustainable and socially fair solutions. Faced with the recent smart cities paradigm, where new and greatly 

dynamical sources of data are being generated to understand sociospatial phenomena in cities, there is a 

concern of a possible return to a systemic top-down view of urban planning unaligned with complexity thinking. 

Simultaneously, unique conditions are being provided to increase the spatial enablement of citizens, through the 

wide-spreading of technologies and the growth of open data initiatives. In Lisbon, the recently created city open 

data portal is the most visible manifestation of that potential, and its analysis is essential. Framing home-sharing 

as one of the most currently discussed urban problems, the available data about this dynamic are explored to 

reveal some of the challenges planners face to use open data as a means to promote collective intelligence in the 

urban society. 
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1. Introduction 

This paper is rooted on the Complexity Theories of 

Cities, which originally stem from the adaptation of 

complexity theories to the study of urban systems and 

how urban planners should intervene in them. Through 

the lens provided by these theories, cities are seen as 

complex adaptive systems made up of cognitive 

agents who exhibit capabilities for self-organization. 

Therefore, the urban system is recognized as 

unpredictable, but to a certain extent this randomness 

can be analysed, predicted and guided. Using the 

perspective granted by the Complexity Theories of 

Cities, this paper explores how open data can be used 

to empower urban planners in their mission to enable 

the individuals who make up the city system in giving 

their input for how it should grow and develop, in a 

bottom-up register. As a case study, this example 

centres around home sharing platforms in Lisbon, 

Portugal—as this is an area where public opinion is 

divided and which presents a significant challenge for 

urban planners—and the open data projects that City 

Hall has recently made available to the wider public. 

After an analysis of these efforts, it is concluded that 

these open data projects are insufficient for a deep 

analysis of the phenomena in question, if a step in the 

right direction. 

2. Planning with Complexity 

In the post-war period, the existing planning paradigm 

was mostly based on positivist science, where cities 

were seen and planned as top-down deterministic 

systems. Jacobs (1961) and Alexander (1965) were 

some of the most well-known critics of the 

inadequacies of this mindset compared to the actual 
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observations of the existing city and its bottom-up 

processes emerging from the interaction among 

individuals. The later shift to a planning paradigm 

trying to allow more space for these bottom-up 

solutions, focusing more on the participation process 

rather than outcome, referred to as “collaborative” or 

“communicative” (Innes, 1995) was a major turning 

point in planning theory and practice. However, from a 

complexity-based point of view, most of urban 

problems fall somewhere between these two antagonic 

grand visions (Figure 1) and planning should begin to 

embrace more seriously the insights from studying 

cities as complex adaptive systems. 

Portugali (2012) defines the achievements of 

Complexity Theories of Cities as: 

• Providing a solid theoretical foundation with 

mathematical formality that applies to the more 

intuitive ideas of Jacobs or Alexander 

• Explaining how the local behaviour of a small urban 

agent has the potential to have an effect on the city 

in a much larger scale than a more powerful one; 

• Realizing that the emergence properties of CAS 

mean that local interactions between urban agents 

can give rise to properties noticed in dynamics at a 

global scale and vice-versa; 

• Accepting that chaotic urban phenomena may give 

rise to new forms of self-organization. 

 

 

Figure 1: The antagonism of technical and 

communicative planning (de Roo, 2010). 

However, applying complexity thinking to planning is a 

relatively unexplored field in practice. Even 

epistemologically, Chettiparamb (2006) notes that 

complexity theories have origins in such different fields 

that: 

• it is unlikely anyone has extensive knowledge 

about the full scope of theories; 

• the formulation of cities as complex adaptive 

systems stems from very abstract concepts created 

by complexity theories themselves; 

• these concepts such as “far from equilibrium”, 

“non-linear feedback” or “evolutionary behavior” 

have literal meanings but how they apply to cities is 

hard to grasp by planners. 

Such a task would require a rethinking of the planning 

tools themselves, and overcoming the barriers of 

political and business unwillingness to deal with 

uncertainty as an inherent component of development 

plans and projects (Rauws, Cook & van Dijk, 2015) 

A rigid spatial plan is not coherent with the notion of 

uncertainty and desirability of allowing the emergence 

of decisions and solutions from the self-organization 

capabilities of individuals. This is a major challenge 

since a plan that allows full uncertainty is hardly a plan. 

Balancing the adaptability and resilience components 

of such a plan would be the key, in a conception that 

greatly accepts the capability to dynamically change 

while using the notion of path-dependency to keep its 

outcomes desirable (Boelens & de Roo, 2016). 

It has been argued that a better integration of 

Information and Communication Technology in 

planning processes could foster this evolution into a 

dynamic “intelligent plan” that functions more as a 

portal that uses: 

1. Memory: to preserve previous versions of plans 

and cities; 

2. Vision: the capability to monitor trends and build 

simulations to visualize the future; 

3. Interaction Capability: in order to cooperate with 

citizens to allow active participation in building 

futures of the city; 

4. Self-Explanatory Power: through presenting a 

vision of the current and future city, including the 

rationality behing every planning decision; 

5. Reasoning: allowing contributions based on 

collective thinking to allow the contribution of 

different sources of knowledge to (Silva et al., )  
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To include complexity in planning, Portugali (2000) 

argues that this self-organization of agents would need 

to be, before anything else, fuelled by information 

about the city and their own spatial cognition to 

understand the complex dynamics of an urban system. 

This circulation of information between citizens, from 

authorities to citizens and from citizens to authorities is 

therefore a cornerstone of any conception of cities as 

complex adaptive systems. The ever-increasing role of 

Information and Communication Technologies is a 

major potential in this sense. 

3. Urbanization of Information and Spatial 

Enablement 

The smart cities paradigm has been thoroughly 

discussed lately, from the multiple similar and 

associated concepts (Albino, Berardi & Dangelico, 

2015), to its many dimensions (Caragliu, del Bo, & 

Nijkamp, 2011) and the marketing discourse used by 

companies to sell their urban-solving technological 

expertise to local politicians (Söderström, Paasche, & 

Klauser, 2014). 

While a smart city should improve itself through its 

dimensions of smart economy, mobility, environment, 

people, living and governance (Caragliu, del Bo, & 

Nijkamp, 2011), criticism often relates to their reliance 

on technological top-down solutions and lack of focus 

on the social improvement of citizens (Hollands, 2015), 

returning again to the perils of seeing and managing 

the city as a predictable system. The increasing 

mixture of ICT with every aspect of urban life can both 

be used as a form of control over populations, or by 

populations themselves to more easily organize and 

more effectively participate on decision-making 

processes concerning cities (Picon, 2015). 

One of the most visible ways cities have been trying to 

address this criticism, fostering their smart people 

component, and complying with the increasing 

demands for the “right to information” (Shaw & 

Graham, 2017) is through open data initiatives (mostly 

using city open data portals), although their 

development is in most cities at early stages, and there 

is no consensus on how to build, evaluate and foster 

participation through these channels. 

This new wave of widespread urban information, 

particularly easily accessible location technologies and 

applications, has however contributed to the “spatial 

enablement” (Roche, 2014) of many members of the 

urban society, advancing Portugali’s (2000, 2011) 

earlier concept of spatial cognition of the individuals of 

the city. This also allows for the appearance of socially 

concerned, technologically educated and furthermore 

spatially enabled citizens that can play a major role in 

the transformation of raw sources of data into usable 

information to improve the knowledge of urban 

populations about their cities (Townsend, 2013).  

4. Lisbon Open Data Portal 

The Lisbon Open Data Portal was launched in 

February 2016 by the Lisbon Municipality, following 

European data policies and stating an objective of 

generating transparency, citizen engagement, better 

public service provision and economic development. 

In May 2018 it hosted 337 datasets from 13 different 

organizations, in its majority geodata provided by the 

Municipality and data linked from the Statistics 

Portugal portal. 

While a serious commitment from the authorities has 

been recognized through the portal plan of activities, 

analysis of its content echoes a set of common 

critiques in open data literature, through giving a false 

sense of transparency and usefulness by publishing 

“open data over the wall” (Sieber & Johnson, 2015; 

Figure 2), namely: 

• Focus on datasets related to locations of economic 

activities; 

• Focus on mostly static datasets; 

• Some non-relational data mostly through 

spreadsheets of aggregated statistics of unclear 

public value; 

• Low interactivity with citizens in its current state, 

with planned developments focusing on portal 

statistics and application usage. 
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Figure 2: Open data models (Sieber & Johnson, 2015) 

In order to become a valuable resource, more focus 

should be placed on the quality and relevance of the 

datasets, as the value of most to produce knowledge 

about the city is very doubtful. Particularly considering 

the widespread housing debate about home-sharing 

platforms, rising rents and shortage of availability of 

long-term rental apartments it is disappointing to find 

very little data related to this that could foster the 

collective intelligence desired to promote self-

organization and solutions to urban problems. 

5. Framing Home-Sharing as Wicked Problem 

Home-sharing is part of a growing range of practices 

described variously as the “sharing economy”, where 

through the use of digital platforms participants engage 

in “collaborative consumption” by renting, for a short 

period of time, a room or entire property that would 

allegedly be vacant otherwise (Gurran & Phibbs, 

2017). While marketing strategies of these platforms 

usually claim that “sharing” results in more efficient and 

sustainable cities (which is highly contested, e.g., 

Martin, 2016) many citizens and local authorities have 

shown concern about their effects on housing market, 

local resident displacement, and social cohesion in 

neighbourhoods, reflected in a series of urban protests 

(Colomb & Novy, 2016).  

Policies adopted internationally include severe 

restrictions on the number of properties allowed to be 

hosted, limitations on the number of days per year they 

are allowed to be hosted, “rules of compensation”, 

changes in land use regulations and even complete 

ban (Leshinsky e Schatz, 2018). In Portugal, home-

sharing is covered by very permissive legislation that 

only requires owners to register their available 

properties in a national database and inform the local 

municipality. 

Among this “social mess”, it seems valuable to relate 

the home-sharing phenomenon with the concept of 

“wicked problem” (Rittel & Webber, 1973), similarly to 

how Adams (2011) has aligned it with another situation 

of housing conflicts, as it: 

• has no definitive formulation (it is not easy to 

describe the problem and some might not even 

view it as one); 

• has no stopping rule (where we can say the 

problem has been solved); 

• solutions are not enumerable or ‘true or false’ (as 

seen from the very different approaches taken); 

• there is no immediate test of a solution (as any 

action will change the conditions of the problem) 

• it is very connected to other symptoms (financial 

crisis, liberalization of the rental market, policies to 

attract foreign investment); 

• the solution depends on the way the problem is 

formulated (e.g., if it is about land use regulation, 

about market domination, or a matter of renting 

single rooms vs. entire properties) 

• the planner has no right to be wrong (as any wrong 

action will further increase the social 

consequences). 

This formulation might be a valuable way of translating 

a complexity-based view of urban problems into a 

more understandable concept to citizens. Additionally, 

to foster self-organization when facing a “wicked 

problem” it is an imperative need to have access to 

data that allows them to be more spatially enabled to 

interact and reach decisions. 

The only official data source about home-sharing is the 

RNAL
1
 database, which is linked to the Lisbon Open 

Data Portal. 

Focusing on the neighbourhood of Alfama, the publicly 

available data was explored to demonstrate how it 

could supply information about four major aspects in 

policies adopted internationally and inform discussion: 

                                                           
1
 Registo Nacional de Alojamento Local (Nacional Tourism 

Registration) 
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1. Spatial distribution 

Listings were not georeferenced in the database, 

featuring very incomplete addresses of properties.  

2. Temporal dynamics of the number of listings 

While there is data about the day the properties started 

being used as home-sharing activities, accessing the 

database at different times yields different counts of 

properties in business, which is slightly concerning in 

terms of accuracy and transparency. 

3. Ratio of entire home/single room listings 

The RNAL database does not make a distinction 

between properties that are entirely rented and those 

renting only a room. 

4. Distribution of ownership 

While clear numbers about the distribution of 

ownership were obtained, this was only possible 

because the e-mail addresses of owners are publicly 

available. This might raise some conflict about issues 

of data privacy. 

It is further recognized that making sense of this raw 

data is not a trivial matter, as discussed about open 

data portals. Visualization and a temporal 

representation might be key to understand the 

evolution of this dynamic, and the insights given by 

simply georeferencing coordinates results in 

overlapping points of data (Figure 3). A more valuable 

representation could be linking properties with 

buildings and scaling colours according to the number 

of properties listen within (Figure 4). 

 

Figure 3: Point data visualization. 

 

Figure 4: Point data associated to buildings. 

Furthermore, although the size of this database is still 

manageable with basic data analysis knowledge, this 

experience reinforces the need for planners to be 

capable to deal with the bigger data flows that will keep 

being collected from cities. It is also clear that without 

data published directly by this type of business 

platforms, full public transparency regarding these 

current (and future) new urban economic activities is 

unlikely to ever be achieved. 

6. Conclusions 

Through this mostly theoretical work, it was tried to 

discuss the concept of complexity in planning as a 

hybrid between physical and social sciences 

Planning, when influenced by complexity theories, 

involves the recognition of cities as open, adaptive and 

complex systems, and the role of urban planners also 

allows the emergence of bottom-up collaborations 

recognizing the potential for self-organization of agents 

through monitoring systems and having the power to 

intervene in its evolution. 

The widespread application of information and 

communication technologies in the context of cities, in 

their physical infrastructures, in communications 

between their agents and in their governance 

processes, adds even more degrees of complexity to 

the city system. At the same time, it is argued that this 

"urbanization of information" and a more generalized 

spatial empowerment of citizens creates possibilities 

for the understanding of urban dynamics, for the 

promotion of collective intelligence and for new forms 
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of participation that create space for this notion of self-

organization of agents. 

At the same time, it is argued that this "urbanization of 

information" and a more generalized spatial 

empowerment of citizens creates possibilities for the 

understanding of urban dynamics, for the promotion of 

collective intelligence and for new forms of 

participation that create space for this notion of self-

organization of agents. 

As a first step, starting with data as the most basic unit 

of information, initiatives are needed to transform this 

data into information that empowers both urban 

planners and citizens in their ability to analyze 

dynamics. In this way, knowledge about the city and its 

spatial capacity to make decisions is increased. A 

proposed path is the use of these new open data 

platforms. 

Considering the early stage of development of the 

portal, there is certainly a potential to increase its value 

as a participatory open data platform. By making a 

serious effort to involve citizens in the request and 

contribution of data itself, as well as analysis and 

visualizations produced from the open data, it could 

potentially assume a concept very closely related to 

the “intelligent plan”. Such a platform would provide 

citizens with adequate information to spatially enable 

them and foster their self-organization capabilities to 

address complex urban problems. 

The example used—the local housing phenomenon—

proved extremely suitable to illustrate this discussion 

as one of the most up-to-date issues of debate about 

cities Its formulation explicitly as a wicked problem has 

allowed a more direct and accessible framing in the 

view of cities as CAS which is often challenging to 

explain. Lastly, the debate on local housing reveals the 

limitations of the data currently available for its study 

as a complex socio-spatial phenomenon and its limited 

contribution to promoting collective intelligence in the 

perspective discussed.  
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