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The sustainability of aquaponics



Urban food systems (UFS)

High increase and diversification of urban food

systems (UFS) initiatives
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Can urban agriculture

feed the world?



Urban food systems (UFS)

Can urban agriculture feed the

world?

- Alternative food system

- Local & organic production

- Producer – Consumer relationship

- Environmental awareness

- Educational services

- Social justice issues

- Community building

- Connecting UA & PA farmers



Urban food systems (UFS)

Is urban agriculture only a trend?

- Social acceptance

- Policy context (!! Urban planning)

- Development of a local economy

(settlement of business-run UA)

- Administrative support to social 

initiatives

- Community engagement
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Urban Food Systems (UFS)

SOCIAL
INNOVATION

TECHNOLOGICAL
INNOVATION

Urban agriculture is a mixture 

of different typologies of 

initiatives



The SustUrbanFoods project

SUSTURBANFOODS
Integrated sustainability assessment of social and technological 

innovations towards urban food systems



The concept of sustainability

Environmental sustainability

+ Social sustainability

+ Economic sustainability

SUSTAINABILITY
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Quantifying the sustainability of UFS

Study Research Type of UFS Location Dimension Method

Sanyé-Mengual et al., 2015a Case Rooftop garden Bologna, Italy Environment & economy LCA & LCC

Sanyé-Mengual et al., 2015b Case Rooftop greenhouse Barcelona, Spain Environment & economy LCA & LCC

Sanyé-Mengual, 2015 Case Rooftop garden Barcelona, Spain Environment LCA

Goldstein et al., 2016 Case Diverse Boston, United States Environment LCA

Benis & Ferrao, 2017 Theoretical - Lisbon, Portugal Environment LCA

Kulak et al., 2013 Theoretical - United Kingdom Environment LCA

He et al., 2016 Case Suburban greenhouse Beijing, China Environment LCA

Hall et al., 2014 Case Suburban farm Sydney, Australia Environment LCA

Astee & Kishnani, 2010 Case Rooftop garden Singapur, Singapur Environment Food production

Carbon emissions factor

Orsini et al., 2015 Case Rooftop garden Bologna, Italy Social Food self-supply

Grard et al., 2015 Case Rooftop garden Paris, France - Food production

Grewal &  Grewal, 2012 Theoretical Diverse Cleveland, USA Social Food self-supply



The SustUrbanFoods project

Improve knowledge of the sustainability of UFS

Design an interdisciplinary methodological scheme to value the global 

sustainability of UFS

Quantify the sustainability of diverse social and technological innovations of 

UFS in Europe

List policy recommendations towards a sustainable development of UFS

PROJECT GOALS



On-going process

Method validation

Method design

METHOD DESIGN

SUSTAINABILITY ASSESSMENT

OF URBAN FOOD SYSTEMS

Application to case studies

Evaluation of results (trends, social vs. 

Technological innovations, urban space)

Policy brief: recommendations

Method review



Life cycle thinking

Environment (LCA) Society (S-LCA) Economy (LCC)



Life cycle thinking

Design recommendations: Selection of cultivation techniques and types of urban agriculture

Sanyé-Mengual (2015) Sustainability assessment of urban rooftop farming using 

an interdisciplinary approach. PhD thesis. Universitat Autònoma de Barcelona.



Life cycle thinking

Design recommendations: Selection of cultivation techniques and types of urban agriculture

Sanyé-Mengual (2015) Sustainability assessment of urban rooftop farming using 

an interdisciplinary approach. PhD thesis. Universitat Autònoma de Barcelona.

Community rooftop garden were more
eco-efficient tan rooftop greenhouses



Life cycle thinking

Design recommendations: Selection of cultivation techniques and types of urban agriculture

Sanyé-Mengual (2015) Sustainability assessment of urban rooftop farming using 

an interdisciplinary approach. PhD thesis. Universitat Autònoma de Barcelona.
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Life cycle thinking

Design recommendations: Selection of CROPS
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Sanyé-Mengual et al. (2015) Techniques and crops for efficient rooftop gardens in Bologna, Italy. 

Agronomy for Sustainable Development 35(4), 1477–1488. 



Case studies

Case Urban space

SOCIAL

INNOVATION

Bologna Via Gandusio Roof

Bologna Arvaia Periurban

Bologna Allotment City

Bologna Spazio Battirame Periurban

Berlin Himmelbeet City

TECHNOLOGICAL

INNOVATION

Bologna Serra Pellerossa Periurban

Bologna LED-farm Building

Dortmund Heitro City

Dortmund Heitro-SWUAS City

Barcelona RTG-Lab Roof

Barcelona MR-16 Roof

Paris T4P Roof
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Case studies

Die Urbanisten

Aquaponics 

Resource efficiency (Water closed flow)

Diverse products (greens and fish)
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TECHNOLOGICAL
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SWUAS

Aquaponics 

Resource efficiency (Water closed flow)

Diverse products (greens and fish)



Aquaponics

What are the advantages of aquaponics?

- Closing the cycle: 

- Resource efficiency

- Circular economy

- Product diversity: 

- Animal protein (!!climate change)

- Market opportunities

- Intensive production: 

- Low area requirement

- High revenues



Aquaponics

Social acceptance

- Willingness-to-buy: >90%

- Most prefered animal product

*Survey to 400 inhabitans

Bologna, Italy

Sanyé-Mengual et al. (Forthcoming) Social Acceptance and Perceived Ecosystem Services of Urban 

Agriculture in Southern Europe: The Case of Bologna, Italy. PLoS ONE.



Aquaponics

• Set methodology to evaluate the sustainability (environment, 
economy, society) of aquaponics within SustUrbanFoods

• Set guidelines for the aquaponics community of Europe for
evaluating the sustainability of their systems via COST Action
“The Aquaponics hub”



Aquaponics
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Do you want to keep UPDATED?

Website

http://susturbanfoods.com

Facebook

http://www.facebook.com/susturbanfoods

Twitter

http://www.twitter.com/susturbanfoods

http://www.twitter.com/esanyemengual

http://www.twitter.com/rescueab

Contact: esther.sanye@unibo.it

http://susturbanfoods.com/
http://www.facebook.com/susturbanfoods
http://www.twitter.com/susturbanfoods
http://www.twitter.com/esanyemengual
http://www.twitter.com/rescueab

