
Presentation JB Baher, Leonardo and 
Yulya 
Urban metabolism (UM) questions 
cities’ material and energy systems by 
identifying paths and transformation 
processes of all kinds of flows in 
urban contexts. 
 
 In particular, one of its objectives is 
tracing the origin and destination of 
materials, energy, water, emissions 
and waste flows to understand 
relationships between the cities and 
other spatial areas (hinterlands) that 
lead to political, social and 
environment consequences.  
 
We propose a new approach which 
combines methodologies to 
understand the politics of UM and to 
analyze metabolic links between 
hinterland and consumption 
territories, in order to develop a 
"political-industrial ecology" of urban 
metabolism (Breetz, 2017; Cousins 
and Newell, 2015).  
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I. From industrial ecology and 
social geography 
 

II. According to previous works and 
future works.  
 

III. A political context of circular 
economy ? 
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Cities are at the heart of nature-society 
interactions. Nature provides resources 
(biomass, energy, etc.) to urban 
societies, which consume them and 
reject surpluses in various forms: solid 
wastes, liquids, atmospheric emissions, 
urban sludges that impact nature in 
return. 
 
These flows are analyzed in the context 
of urban metabolism which aims to 
understand how cities consume and 
transform energy and all types of 
materials (inputs and outputs). 
 
It is therefore a formidable theoretical 
framework for modeling urban flows 
 
And which challenges the notion of 
circular economy, which is a new 
paradigm that is flourishing in the 
operational sphere today, and aims to 
break this non-virtuous cycle of the 
linear economy and to end the wasteful 
management of waste and the depletion 
of resources 
 
However, there is a need to spatialize 
and territorialize these systems 
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That's what I tried to imagine by 
sketching it here 
These flows link urban societies to 
other territories, which receive their 
waste and supply them with: 
- Energy and biomass for food but 
not only 
 
- In materials, manufactured 
products, wood for different 
industrial and service uses 
- 
 
Transported by truck, freight and 
maritime transport via port 
infrastructures 
 
Thus, sustainability, via urban self-
sufficiency, is not considered at the 
city scale alone, but highlights the 
links of interdependence with the 
supply and discharge territories. 
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Three scientific currents mobilize the 
concept of urban metabolism and 
argue in such a tumultuous way: 
- There is the Industrial Ecology, from 
the engineering sciences, which 
focuses on the intensity of flow 
circulation 
- There are the proponents of Urban 
political ecology, geographers and 
sociologists, who uses the term rift 
metabolic of MARX  in order to 
characterize the decline of urban 
environmental conditions due to 
industrialization 
- Then those of the Social Ecology 
which is interested in the evolution of 
the socio-ecological regimes 
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The objective of this research is 
twofold.  
First, it aims to tracing materials and 
energy flows (as How much), in order 
to provide insights on its territorial 
organization (as Why here).  
 
Transited through these port cities, 
flows of goods and energy are very 
important that cross the oceans to 
the regions concerned, causing a 
chain of pollution that extends local 
emissions through distribution and 
consumption, but also through ocean 
pollution related to transportation.  
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It highlights the heterogeneity in 
the visions for the territorialisation 
of circular economy by the actors 
and how it compares to what it is 
observed physically with the flows ? 
 
Second, these results will be be 
used to discuss the potential 
contribution of a socio-material 
framework to understand 
relationships (power and synergies 
relations) to evaluate transition 
initiatives currently investigated in 
the territory.  
 
The role and influence of different 
actors on metabolic flows and their 
management are a key issue to 
understand the governance of 
flows. 
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We have studied the Nantes Saint-
Nazaire metropolitan area, which is 
constituted by an urban area and a 
port zone.  
 
This harbor consists in a complex 
network of highly energy-intensive 
industrial sites operating in the steel, 
petrochemical and agri-food 
industries.  
 
In particular, the territory is home to 
the 2nd largest crude oil refinery in 
France.  
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Gothenburg is home to the largest 
port in Scandinavia, which handles 
almost 30% of Sweden's foreign trade 
(42 and 22.2 million tons of freight 
and oil respectively) and 1.7 million 
passengers per year. 
 
Goteborg is seen as a city that is very 
dynamic and pioneer in terms of 
sustainable development, which is 
currently reflected in a transition to 
the circular economy. 
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Three methodolgical 

approaches to adress the 

territorial dimension of UM 

 

… which need to be 

coupled.  
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In Loire Atlantique : DMC = 
13,5 t/cap / DMI = 36,2 t/cap  
 
In Nantes : DMC = 8 t/cap / 
DMI = 19,4 t/cap  
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In Goteborg : DMC = 11,88 t/cap 
 
/ DMI = 26,22 t/cap  
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Raw Material Equivalents of 
Imports (IMPRME) account for 
the total amount of primary 
material extraction in foreign 
countries required along the 
whole supply chain to produce 
the imports. 
 
Raw Material Consumption 
(RMC) illustrates the domestic 
final use of products in terms of 
Raw Material Equivalents. RMC 
thus captures the amount of 
domestic and foreign extraction 
of materials needed along all 
supply chains to produce the 
final products consumed in a 
country.  
 
First results with the assumption 
of coefficient for RME-import 
and RME-export (Eurostat) 
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When the supply is observed 
under a primary energy 
perspective (uranium, coal, 
natural gas, crude oil and 
renewable), 97% of primary 
energy consumption come from 
foreign sources.  
 
Therefore, the energy sector is 
highly globalized, characterized 
by an intensification of maritime 
transportation routes.  
This situation is far from a 
potential for territorial autonomy, 
but reveal hidden flows (which 
consist of secondary energy 
consumption, such as electricity 
consumed in processing natural 
gas or diesel to transport wood 
or coal)  
 
In the Saint-Nazaire port area, 
hidden energy flows account for 
most of the territory's 
metabolism. 
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Main imports of flows throug 
the port  
  
It demonstrates the globalized 
material and energy footprint 
of cities.  
 
 
The metabolic relationships' 
framework is useful to 
understand how the 
“hinterlands-city” 
relationships shape and 
are shaped by the city's 
metabolism. 
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What spatial relationships reveal:  
 
Hidden 
Indirect 
Power  
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With the flows of products and 
materials properly and with as 
much disagreggation possible 
(the UMAn model allows for 
1000 product types) a set of 
databases can be developed to 
allow for obtaining more 
information about the resources 
used. The disagreggation of 
products into material types, 
the assignment of lifetimes to 
products, the description of 
waste profiles and material 
inputs in economic activities, 
and finally the life cycle impacts 
associated with them. This will 
allow describing the flows in 
multiple dimensions.  
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One such dimension is to link 
value chains, by combining 
information about material 
input and output from each 
economic activitiy to the next, 
by looking into the origin and 
destination of 1000 products, 
plus 300 categories of wastes. 
This allows for describing 
theoretical value chains. 
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Using value chains descripttion 
it is possible to spatialize 
information by looking into 
specific flows and connecting 
them, for example, with 
identifying opportunities for 
industrial symbiosis. In this 
example, a characterization of 
all wastes with methane wield 
being produced by economic 
activities was made for West 
Sweden region and potential 
users of this wastes to produce 
biogas were geolocated. This 
allows for identifying within the 
boundaries of the studied region 
the spatial distribution of 
resources and where large 
concentrations occur to identify 
clusters. 
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"The economic logic is above all. If 
the environmental assessment is 
positive, it is not enough. The 
economic logic must be found there. 
We cannot function only on public 
subsidies! » (Project manager at 
PIICTO, 2017) 
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Regarding the actors, we 
interviewed 25 professional actors 
in Nantes-Saint-Nazaire and 5 in 
Goteborg , from the “circular 
economy” chain. 
 
Topics of the interviews 
- Spatial perception of energy 
transition and more generally of the 
management of energy resources 
(appropriation of the stakes, role of 
the spatial question, proximities) 
- Territorialisation of energy policies 
(the role of territorial actors, the 
contribution of multi-scalar 
approaches, the confrontation of 
skills with sectors) 
- Operationalization of energy 
synergies (infrastructures, 
networks, scales) 
- Issues of taking metabolism into 
account (actors' configurations, 
dematerialization, short circuits 

21 



22 



23 



The contradiction of the CE transition 
in France and Sweden 
It is difficult to impose CE transition 
when a territory is an important node 
of the global materials market. Fossil 
fuels, trade, waste management are 
still seen as great providers of 
employment. 
 
That’s why a socio-material 
framework of UM is very interesting 
to reveal:  
What are the power conflicts 
between different 
materials/energy/waste 
stakeholders? 
What are the spatial competitions for 
the resources and infrastructures ? 
 
This leads to a political-industrial 
ecology perspective which extend the 
material flow approach to the social 
and political perspectives of urban 
metabolism. 
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