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the metabolic periphery
towards socially, economically and ecologically productive operational landscapes in madrid’s periphery

graduation

mark caruana
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the operationalised periphery

the city within the capitalocene
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the operationalised periphery

operational landscapes in a linear metabolic system
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the operationalised periphery

unequal exchange between the periphery and the centre



p5 7/109

the operationalised periphery

unseen processes
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the operationalised periphery
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inequality in madrid

income per person in madrid (instituto nacional de estadica, 2022) and corresponding neighbourhoods
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the periphery as grounds for growth
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the periphery as grounds for growth
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symbiosis of processes
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segregation of processes

villaverde industrial estate, 2024



p5 17/109el canaveral, an ongoing large-scale real estate development in the southeastern periphery, 2024

segregation of processes
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layers of wasteful urban development

wasteful patterns of growth exhibited in the redevelopment of a concrete factory in vicalvaro
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layers of wasteful urban development

wasteful patterns of growth exhibited in the redevelopment of a concrete factory in vicalvaro

the future replacement - a real estate 

commodity - aimed at generating profit 

but socially, economically and ecologically 

unproductive

reliance on extractive and productive 

processes for new construction

demolition and disposal of built fabric

source of contamination during its operation
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what could an alternative model of urban growth look like?

what if social and operational processes supported each other, offering a productive, 
rather than disruptive form of operation?

what if existing processes and infrastructures were the starting point of development 
rather than an obstacle to clear?

an alternative model

speculative vision



p5 21/109

former light operation

light operation

former heavy operation

heavy operation

river

rail

1

2

4

6

8

10

3

5

7

9

11

1 53 7 km2 640

site of intervention

identifying potential sites of intervention



p5 22/109

former light operation

light operation

former heavy operation

heavy operation

river

rail

1

2

4

6

8

10

3

5

7

9

11

1 53 7 km2 640

site of intervention

identifying potential sites of intervention



p5 23/109

site of intervention

analysis and comparison of sites

residential

semi-urban

urban

heavy operation

light operation

former heavy operation

former light operation

commercial

leftover

train station

river

motorway

railway

residential

semi-urban

urban

heavy operation

light operation

former heavy operation

former light operation

commercial

leftover

train station

river

motorway

railway

residential

semi-urban

urban

heavy operation

light operation

former heavy operation

former light operation

commercial

leftover

train station

river

motorway

railway

residential

semi-urban

urban

heavy operation

light operation

former heavy operation

former light operation

commercial

leftover

train station

river

motorway

railway

residential

semi-urban

urban

heavy operation

light operation

former heavy operation

former light operation

commercial

leftover

train station

river

motorway

railway

residential

semi-urban

urban

heavy operation

light operation

former heavy operation

former light operation

commercial

leftover

train station

river

motorway

railway

residential

semi-urban

urban

heavy operation

light operation

former heavy operation

former light operation

commercial

leftover

train station

river

motorway

railway

residential

semi-urban

urban

heavy operation

light operation

former heavy operation

former light operation

commercial

leftover

train station

river

motorway

railway

residential

semi-urban

urban

heavy operation

light operation

former heavy operation

former light operation

commercial

leftover

train station

river

motorway

railway

residential

semi-urban

urban

heavy operation

light operation

former heavy operation

former light operation

commercial

leftover

train station

river

motorway

railway

residential

semi-urban

urban

heavy operation

light operation

former heavy operation

former light operation

commercial

leftover

train station

river

motorway

railway

residential

semi-urban

urban

heavy operation

light operation

former heavy operation

former light operation

commercial

leftover

train station

river

motorway

railway

residential

semi-urban

urban

heavy operation

light operation

former heavy operation

former light operation

commercial

leftover

train station

river

motorway

railway



p5 24/109

heavy operation light operation former heavy operation former light operation

residential

semi-urban

urban

leftover train station river motorway railway scale

operational intensity

urban
intensity

site characteristics

productive
exception

site of intervention

matrix of analysis



p5 25/109

intervention strategy

unlocked site between the urban and operational

urban

operational
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intervention strategy

gradient of interactions

urban

operational
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intervention strategy

network of proccesses

urban

operational
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intervention strategy

access to 
education and 
vocational skills 

training

community 
empowement 

and social 
connectivity

access and 
proximity to jobs

sharing of 
amenities, inflows 

and outflows

strengthening 
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and preventing 
segregation

aims
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intervention strategy

resilient network
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villaverde bajo itervention site
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villaverde bajo itervention site

operational history
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villaverde bajo itervention site

operational history
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villaverde bajo itervention site

operational leftovers
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villaverde bajo itervention site

existing condition
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villaverde bajo itervention site

urban and operational surroundings
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villaverde bajo itervention site

operational leftovers
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villaverde bajo itervention site
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site program
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the ensemble

inspiration from john hejduk’s victims project, 1984
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the ensemble
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the ensemble

site program
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material and design principles

existing identity
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material and design principles

guiding principles
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section a-a: urban - operational gradient
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section a-a: urban - operational gradient

< neighbourhood industry > 
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section a-a: urban - operational gradient

< neighbourhood industry > 



p5 58/109

utility 01 -  community workshop

program
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p5 62/109workshop interior impression

utility 01 -  community workshop
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section a-a: urban - operational gradient

< neighbourhood industry > 
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section a-a: urban - operational gradient

< neighbourhood industry > 
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utility 02 -  operational base

program
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frame structure vertical and horizontal bracing roof structure skin

utility 02 -  operational base
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utility 02 -  operational base
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utility 02 -  operational base

structure
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utility 02 -  operational base
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utility 02 -  operational base
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utility 02 -  operational base
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utility 02 -  operational base
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utility 02 -  operational base
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utility 02 -  operational base
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utility 02 -  operational base
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utility 02 -  operational base
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utility 02 -  operational base



p5 80/109interior atmosphere

utility 02 -  operational base



p5 81/109contextual axonometric

utility 02 -  operational base
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section a-a: urban - operational gradient
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section b-b: social and public engagement
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section b-b: social and public engagement
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section b-b: social and public engagement
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section b-b: social and public engagement
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section b-b: social and public engagement
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utility 03: community base

program
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utility 03: community base



p5 95/109interior atmosphere

utility 03: community base
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section b-b: social and public engagement
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section b-b: social and public engagement
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section b-b: social and public engagement

park setting
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flow exchange and climatisation
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flow exchange and climatisation

water station energy station compost station
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flow exchange and climatisation

surrounding green 
space contribute 
towards the cooling of 
the building

the circulation cores act 
as ventilation stacks

solar thermal panels 
contribute to the heat/ 

cooling loop system on site

cool air is brought 
into the building 
through the sunken 
pits on either side

radiant heating and 
cooling panels 

hot / cold water loop 
allows for transfer of 
heat between 
buildings on site

community base climatisation
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flow exchange and climatisation

climate integration in existing buildings
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flow exchange and climatisation

operational base climatisation

north south

infrared heating panels / 
ducted cooling system

fully passive movement 
corridor / marketplace

south facing facade 
provides thermal mass 
while leaving openings for 
the prevailing southwestern  
wind to flow through the 
material bank

solar thermal panels 
contribute to the heat/ 

cooling loop system on site
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the ensemble

opened site
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the ensemble

completion of the first phase
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the ensemble

potential future scenario



p5 108/109a city-wide seeding of diversity

future site development


