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POLICY BRIEF

1. Complex problems of urban health and wellbeing cause

millions of premature deaths annually and are beyond the

reach of individual problem-solving capabilities.

2. Collective and artificial intelligence (CI+AI) working

together can address the complex challenges of urban

health

3. The systems approach (SA) is an adaptive, intelligent and

intelligence-creating, “data-metabolic” mechanism for

solving such complex challenges.

4. Design principles have been identified to successfully

create CI and AI. Data metabolic costs are the limiting

factor.

5. A call for collaborative action to build an “urban brain” by

means of next generation systems approaches is required

to save lives in the face of failure to tackle complex urban

health challenges.
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C H A L L E N G E S O F U R B A N H E A L T H A N D W E L L B E I N G

Many problems of urban health and wellbeing, such as pollution, obesity, ageing, mental health, cardiovascular

diseases, infectious diseases, inequality and poverty (WHO 2016), are highly complex and beyond the reach of

individual problem solving capabilities. Biodiversity loss, climate change, and urban health problems emerge at

aggregate scales and are unpredictable. They are the consequence of complex interactions between many

individual agents and their environments across urban sectors and scales. Another challenge of complex urban

health problems is the knowledge approach we apply to understand and solve them. We are challenged to

create a new, innovative knowledge approach to understand and solve the problems of urban health. The

positivist approach of separating cause from effect, or observer from observed, is insufficient when human

agents are both part of the problem and the solution.

Problems emerging from complexity can only be solved collectively by applying rules which govern complexity.

For example, the law of requisite variety (Ashby 1960) tells us that we need as much variety in our problem-

solving toolbox as there are different types of problems to be solved, and we need to address these problems at

the respective scale. No individual, has the intelligence to solve emergent problems of urban health alone.

C O L L E C T I V E A N D A R T I F I C I A L I N T E L L I G E N C E

Collective intelligence (CI) is defined as the intelligence of a group created by sharing knowledge and working

together toward the same end to solve common problems. This is essential for addressing the challenges that

emerge from complexity and uncertainty since it exists beyond the reach of individual problem-solving. Design

principles for CI have been referred to as “genes” (Malone et al. 2010). These “genes” are the principles upon

which we can find answers to the questions of what needs to be done, why and how, and by whom. For example,

the genes that drive motivation, e.g., love and glory, are principles that successfully operated in the collective

development of the Linux operating system. Ostrom (2005: 258) referred to them as “design principles.”

Wikipedia, TEDx, or the Urban Health Collaborative at Drexel University and the Climate CoLab at Michigan

Institute of Technology, are additional examples of CI.

We now know that people are more successful at solving common problems collectively than in hierarchies,

states, or markets. Interaction, communication, and perception of commonly-faced problems are essential

prerequisites. Smaller group size and homogeneity tend to be supportive, yet, broad participation in decision-

making and strong interpersonal skills, as well as female presence and diversity in group composition (Malone

and Klein 2007), are more closely associated with CI. Speaking a common language and sharing mental

models and conceptions (Dyball and Newell 2015) to define the challenges and understand how they are

interrelated lead to better solutions. Success of individual or expert intelligence depends depends solely on

context when either first-time decisions are made or decision-makers learn from past mistakes. Katsikopoulos

and King (2010) found that groups were generally more intelligent decision-makers whereas individuals were

only successful when relying on previous decision outcomes. Thus, in order to arrive at a different paradigm, by

definition, we must look to CI.
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“As our world becomes more and more closely connected, through all kinds of electronic

communication, it will become more and more useful to view all the people and computers on our

planet as part of a single global brain. And perhaps our future as a species will depend on how

well we’re able to use our global collective intelligence to make choices that are not just smart

but also wise.” Malone 2015
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Artificial intelligence (AI) has emerged in an attempt to improve knowledge creation by processing big data with

high performance computing, and machine learning. As a result of the evolution of intelligence we have reduced

the costs of data processing and learning. AI makes transforming data into knowledge faster and more cost

effective. Large groups of people can better communicate and act collectively if facilitated by AI. Multiple

examples now exist to show us how CI and AI, operating together (CI+AI), enable people to understand and

address complex problems of urban and planetary health on a global scale (Weld et al. 2014).

Essential for creating CI and AI are the costs of exchanging and processing information. Data processing,

interaction, and collective action are factors that pose the greatest obstacle to building CI+AI because the costs

are essentially determined by group size. As the group increases, the more unmanageable and costly become

information exchanges, data flows, processing of data, and coordination of collective action.

In the past, the evolution of hierarchy (and modularity within hierarchy) developed out of the need to problem solve

on a large social scale. It overcame the same obstacle of decreasing marginal intelligence with increasing group

size (Powers and Lehmann 2017) when population size increased by becoming an important driver of network

performance and adaptability (Mengistu et al. 2016).

In today’s rapidly changing environments and growing societies, hierarchies continue to face increasing costs of

information processing. As a result, they have turned to heterarchical-participative networks to solve problems

characterized as complex, uncertain, and dynamic. Similar to polycentric organization (Aligica and Tarko 2012),

the heterarchical organization has multiple command centers to accommodate the increasing participative

cultures, autonomy, and high levels of self-determination, as well as ongoing dialogue – a structure more

conducive for building CI. “The power of heterarchies lies in their flexibility and capacity for innovation”

(Schwaninger 2006:31).

E V O L U T I O N O F T H E S Y S T E M S A P P R O A C H

The systems approach (SA) to urban health and wellbeing (Gatzweiler et al. 2017, Bai et al. 2016) has been

developed to better understand and solve complex problems of urban health. It combines both systems methods

and models to understand problems emerging from complexity and the engagement of stakeholders. Participatory

modeling of complex urban health problems, like resilience, has been successfully developed by the Ecological

Sequestration Trust. In principle, the SA is an adaptive, recursive, cognitive mechanism at work in nested systems

of various social, ecological, territorial, technological, or cyber spaces. The SA is a co-evolutionary process of, let’s

call it, a “data metabolism,” transforming data into knowledge and knowledge into procedural and structural

change (referred to as “action” among human agents) in response to external system changes. The mechanism of

the SA is a driver of evolution.

The SA operates, for example, in biology, knowledge generation, or in social organization and action. It can be

seen as analogous to the process of the adaptive cycle described by the concept of panarchy (Gunderson and

Holling 2001) – a mechanism that is driven by two mutually reinforcing processes: a catabolic process which

breaks down complex wholes into smaller parts; and an anabolic process which rebuilds. The process at work can

be portrayed as intelligent and as self-creating intelligence. It facilitates the building of collective and artificial

intelligence and, in turn, requires both types of intelligence for data processing, knowledge creation and action

(Komninos 2008).

The SA itself is evolving. Its evolution (Figure #) is characterized by data collection and processing mechanisms.

These processes are most likely to happen where and when the costs of information exchange and flow are lowest.

The lower the costs, the lower the resistance to the data-metabolic process and the better the SA works/performs,

thus, the SA not only drives the evolution of systems, it evolves. The path of its evolution leads along avenues of

least resistance, similar to the way electric voltage in lightning follows a path through the atmosphere.
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In the evolution of the SA, it is the SA1.0 that tackles problems of complexity in socio-ecological-technological

systems (SETS) as it combines complexity modeling with stakeholder engagement. The process can be very

costly, particularly when bringing together engaged experts and citizens, creating a common understanding of

the problem, and communicating common goals and outcomes.

SA2.O then emerges from any other alternative approach as the most cost effective with regard to its data-

metabolism. It integrates engaged citizens into the model which simulates the environment in which urban

health problems emerge. What was a “virtual model’ in SA1.0 now enters the real world where the engaged

citizen plays the game. By playing repeatedly, the human agent learns how to solve complex problems better

than before. Individual and collective intelligence can improve and new skills develop. For example, city

developers can learn by playing games like Sim City, City Skylines or IBM’s City One, or nation state managers

can learn by playing ‘Ecopolicy’.

A C A L L F O R A C T I O N : S A 3 . 0 a n d t h e U R B A N B R A I N

Today, the best players of the Chinese boardgame GO have lost against Google’s AI’s Deepmind machine using

intuition, something once believed to be a uniquely human trait. AI developed by Elon Musk’s Open AI team

recently won against a world champion of the online multiplayer game DOTA2 showing us that machines can

outperform humans. Humans are not simply teaching machines, they are learning from them.

SA3.0 is the next phase in the evolution of the SA. It would advance the human learning process even further by

applying (utilizing, integrating, incorporating) AI. In the SA3.0, CI and AI, mutually supporting each other, would

produce better solutions in complex problem-solving processes for solving problems of urban health and

wellbeing. The algorithms of AI would improve the data processing and learning process, while the rules and

regulations in society would support the building of CI. The SA3.0 would be the mechanism at work to drive the

mutual enhancement CI+AI to shape the collective brain of a city:

(CI+AI) x SA3.0 = collective urban brain

Working together with CI and AI innovators would advance the urban brain’s learning curve by applying variations

of the SA in order to build urban intelligence – intelligent cities that are resilient and able to adapt to change for

the health and wellbeing of its inhabitants. Facing millions of premature deaths each year is a clear indication

for collaborative action to build the SA3.0 urban brain in order to overcome the increasing risks of urban health

and wellbeing that exists in our world today.

Figure: The evolution of the systems approach from SA1.0 to SA3.0 
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The Urban Health and Wellbeing: a Systems Approach (UHWB) programme, is a global science

programme, of the International Council for Science (ICSU). The vision of the programme is: cities

functioning as integrated complex systems which sustainably provide benefits for the health and

wellbeing of its residents. It aims at (1) promoting and coordinating research, (2) developing and

identifying data needs, (3) building and strengthening capacity and (4) communicating new

knowledge.
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The Policy Briefs of the UHWB programme aim at highlighting and drawing attention to policy relevant

findings and insights from research and researchers and communicating them with decisionmakers at

all levels of society in order to encourage the co-creation of knowledge for healthy urban environments

and people.
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