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OpenAgri Par�cipa�ve Urban Metabolism 



Like the human body, ci�es are living, ever-evolving organisms. Just as diet, exercise, sleep, or laugh-

ter can be seen as indicators of our personal physical and emo�onal wellbeing, the ways in which 

goods, water, commuters, or food move through the urban ecosystem determines a city’s health 

and sustainability within larger regional and global natural systems. The more knowledge we have of 

which resources flow into our system, how these resources are being used, and what happens with 

any output the organism doesn’t need to sustain itself, the more likely we are to live balanced and 

healthy lives. 

 A wave of interna�onal pol-

icy vision for sustainable 

development has recognised 

the need to use natural re-

sources more efficiently and 

encourage local govern-

ments to implement regula-

�ons and tools that support 

local resource efficiency ini�-

a�ves.  

Urban metabolism is the 

idea to look at ci�es from a 

systemic point of view linking all the social, economic, poli�cal, territorial, ecological, resource, 

waste, etc. challenges that coexist in the extremely complex systems that ci�es are. The metaphor 

conceptualises the city as a living organism where resource flows enter, are transformed or 

stocked and waste flows exit the territory. This mul�-disciplinary research field aims to create an 

understanding of and for the workings and interdependencies of urban systems, which in turn can be 

applied for a transi�on to a restora�ve future. 

OpenAgri hub involves the Waste-Water Treatment Plant near the 

Cascina, the lands of Vaiano Valle and all the buildings included in 

the Cascina (about 4000 m
2
). These three pivotal elements under-

line the possibility of crea�ng connec�ons toward the realiza�on 

of real urban metabolism prac�ces with a promising poten�al of 

diffusion and penetra�on. 

  

Context 



OpenAgri Urban Metabolism Approach 

In order to provide a view of the OpenAgri urban metabolic approach, the diagram below shows a 

scheme of the flows between the urban area of Milan and the OpenAgri site, in terms of water, ener-

gy, material and food flows with reference to the exis�ng situa�on (i.e. baseline before the UIA-

OpenAgri project), current situa�on (i.e. the end of the project) and possible improvements for in-

creasing circularity. 



To provide a view of the metabolic approach considered in the previous diagram, in terms of water, 

energy, material, and food flows to/from the district and the city, it shows the rela�onship among the 

agro-ecologic laboratory in VV, the innova�ve farming and the socio-economic ac�vi�es inside CN and 

other innova�ve laboratories devoted to the study of the water cycle (concerning the WWTP) by a met-

abolic approach. 

Conver�ng the VV in a produc�ve area would increase some relevant impacts categories as Lands Use, 

GWP, and energy consump�ons as well as transporta�on inside the selected area, while it can reduce 

the import of food from other agriculture areas or other Milan districts. 

A metabolic analysis could highlight that, by adop�ng in the VV lands the circular farming prac�ces 

which were foreseen in the ini�al plan but consolida�ng them thanks to the networking of local mar-

kets and suppliers (e.g. reuse of seeds, of agricultural waste as mulching layer, crea�on of natural treat-

ments based on the local availability and animals integra�on for reducing the use of agrochemicals, re-

use of boxes for collec�ng produces, etc.), posi�ve effects in terms of ma2ers exploita�on would be 

implied. 

Moreover, it allows to recover water from the WWTP for irriga�ng the lands and es�ma�ng the posi-

�ve effect derived, for instance in terms of diversifica�on of agricultural products, an increase of crops 

yields, etc. 

In the next period, the retrofit of some CN buildings will be able to strongly reduce the energy de-

mand of the complex. Obviously higher energy performances could be implied by retrofi3ng all build-

ings of CN complex. Addi�onally, implemen�ng local renewable electricity genera�on would be able to 

reduce fossil energy consump�on, increasing a self-consume of energy and pushing buildings towards 

nearly Zero Energy Buildings target (nZEB). 

Although the renova�on of buildings impacts in terms of materials construc�on and energy consumed, 

it could reduce the energy for space hea�ng and cooling during the opera�onal use in comparison to a 

not retrofi2ed building. Moreover, the WWTP and the local sewerage collector could be considered as 

a source of heat. Further, sludge by the WWTP can be transformed in biogas and digestate, which 

could be used as fer�lizer in the VV lands, and the tanks of the plant can 

be integrated by PV systems. Furthermore, the agro-ecologic approach 

can determine the availability of biomass to be adopted as energy sources, 

involving Parco della Ve2abbia and other per�nent areas. 



Circular economy, urban metabolism and energy-environmental effects of food produc�on and con-

sump�on. The metabolic approach is considered in a broad sense, as a support to the design choices 

related to agronomic prac�ces and food produc�on. Depending on the aims of the different analyses, 

scenarios and goals, the boundary of the system can overlap the area strictly involved in the OpenAgri 

project or a larger area, including the surrounding.  

The lands have been analysed from 

the point of view of quality of soil, 

availability of water and abusive 

exploita�on, implying the promo-

�on of awareness and the proposal 

of mid-terms (i.e. beyond the 

�meframe of the project) follow-up 

ac�ons and projects.  

 

Due to the emerged cri�cali�es (e.g. 

unavailability of water and buildings, 

uncertain condi�ons of soils, pres-

ence of squa2ers etc.), the different 

stakeholders deepened their aware-

ness about the involved territory 

and supported each other in the agri-

food ac�vi�es, crea�ng a network able to connect other farms and farmhouses nearby. The local con-

di�ons have implied also a sort of natural selec�on: only the start-ups able to face these cri�cali�es by 

low impact agronomic prac�ces and by a crea�ve and smart organiza�on of their ac�vi�es have been 

successful. 

Many strategies could be considered for looping and cascading these flows, i.e. to cre-

ate a more connected food web within the city. For example, if food waste were to be 

composted as soil, the soil could be used locally for farming or landscaping so the city 

would have less need for hauling material by truck and acquiring land for landfill. 

 

OpenAgri is part of broader Milan Circular Strategy. The Milan Circular City has three-

pronged focus: food policy; fashion and design; and urban metabolism. Milan is already 

experiencing the benefits of managing its rela�onship with food in different ways, with 

ci�zens and businesses ac�ve players in this shi=. The OpenAgri is the bridge with Nosedo 

Wastewater Treatment Plant with a focus on water recycling in peri-urban agriculture, 

with Milan Food Policy, Food Hot Pot (with Cariplo Factory) and other related ini�a�ves 

that are taking place in the city. 

Water grid and  par��ons of lots dedicated to selected agri-food startups  



Par�cipa�ve Urban Metabolism 

Ac�ons of urban transforma�on involving different situa�ons such as; educa�on-training, hospital-

ity, produc�on and agricultural transforma�on, cultural produc�on and social inclusion, can gener-

ate resistance to change. OpenAgri applied a methodology designed to empower ci�zens and or-

ganiza�ons in the area to cooperate in transforma�on of their communi�es into more resilient, 

equitable, and ecologically healthy se2lements. This approach brought an increased focus on mov-

ing from a top-down to a bo6om-up approach to urban environmental accoun�ng, in order to 

capture data that is unavailable in conven�onal databases while promo�ng a transdisciplinary ap-

proach in which co-design takes place with society and not for society, and to ensure assessment is 

not a one-off event. 

The UIA-OpenAgri project contributes to 

local food security, health, job and train-

ing opportuni�es, and voluntary work op-

�ons; strengthens social safety nets; al-

lows developing a sustainable connec�on 

with nature and biologic food produc�on; 

and ac�vates challenges in food distribu-

�on via alterna�ve local food retail and 

delivery systems. 

More sustainable and resilient urban futures can be furthered by using urban metabolism methods and 

approaches in an ongoing and itera�ve process. Healthy urban metabolism, just like a healthy ecosys-

tem or an organism, works best when it’s frequently monitored and con�nuously fine-tuned. 

In addi�on, since it is human beings that are driving the demand for resources that shape a city’s me-

tabolism, it is impera�ve that ci�zens are allowed to weigh in and par�cipate in a meaningful way. 

Ge3ng this kind of first-hand informa�on is not only invaluable because of the previously unknown 

data points it provides, but because the personal involvement creates new awareness and provides 

incen�ve to the community to become engaged in finding solu�ons to exis�ng problems.  

The OpenAgri Ar�st-in-Residence ac�vity brought the a2en�on of the City of Milan and its community 

about the beauty of the suburban landscape and the challenges it poses, by establishing a strong bond 

with its surrounding local dimension and ac�va�ng processes of social inclusion, urban regenera�on 

and cultural innova�on. The MIST event – Ritual for Landscape in Transi�on, Par�cipa�ve Urban Me-

tabolism exercise, was an explora�on of the rela�onship between place and emo�onal and social 

space (more informa�on about the MIST event on OpenAgri Journal number 5). 



 

Urban Innova�ve Ac�ons (UIA) is an Ini�a�ve 

of the European Union that provides urban 

areas throughout Europe with resources to 

test new and unproven solu�ons to address 

urban challenges. Based on ar�cle 8 of ERDF, 

the Ini�a�ve has a total ERDF budget of EUR 

372 million for 2014-2020. 

 

UIA projects will produce a wealth of 

knowledge stemming from the implementa-

�on of the innova�ve solu�ons for sustainable 

urban development that are of interest for 

city prac��oners and stakeholders across the 

EU. This journal is a paper wri6en by a UIA 

Expert that captures and disseminates the 

lessons learnt from the project implementa-

�on and the good prac�ces iden�fied. The 

journals will be structured around the main 

challenges of implementa�on iden�fied and 

faced at local level by UIA projects. They will 

be published on a regular basis on the UIA 

website. 
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Findings 

OpenAgri highlights how the Urban Metabolism approach can be integrated with spa�al design in two 

different ways, according to the scales implicated. On the metropolitan scale, Urban Metabolism pro-

vides the means to iden�fy and manage key resources (water, energy,,…) and proposing interven�ons 

that can improve a city’s global metabolism. On the scale of the neighborhood, the Urban Metabolism 

approach aims to close the energy and material cycles on the design plot, though without necessarily 

connec�ng the neighborhood to the city network. 

From the landscape angle, when applied on the local scale in an urban landscape, the impact of Urban 

Metabolism —a technical phenomenon—is remarkable, in the case of the Aquaponic containers, 

greenhouses or indoor gardens.  

Both on the metropolitan and neighborhood level, OpenAgri benefited from a favorable ins�tu�onal 

context in Milan that permi2ed experimenta�on in new resource management systems which could 

never otherwise been legally put into effect. 


