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MISSIONS SHOULD :

• have ambitious but realistic research and innovation actions

• be Bold, inspirational, with wide societal relevance

• have a clear direction: targeted, measurable, and time-bound

• drive multiple, Bottom-up solutions.

• be cross-disciplinary, cross-sectoral, and cross-actor 
innovation;
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A Kuznets curve for resources consumption - NATIONS



URBAN WORLD 1980

http://www.unicef.org/sowc2012/urbanmap/#

Urbanization and Sustainability



URBAN WORLD 2010

http://www.unicef.org/sowc2012/urbanmap/#
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URBAN WORLD 2050

http://www.unicef.org/sowc2012/urbanmap/#

Urbanization and Sustainability



Urbanization and Per Capita GDP across Countries, 2000 (1996 US$)
World Bank 2009

Source: Data on urbanization: World Bank World Development Indicators 2005. Data on per capita GDP: Heston, 
Summers, and Aten n.d.; Penn World Table Version 6.2; Center for International Comparisons of Production, 
Income and Prices at the University of Pennsylvania, real 1996 GDP per capita (chain), September 2006 
(http://pwt.econ.upenn.edu/).

The Urban Century



Sensors  - Big data

Waste management

Economic activities

Buildings

Transportation

Urban Systems - complexity

Urban infrastructures

Need for an interdisciplinary approach

Paulo Ferrão and John Fernandez (2013) “Sustainable Urban 
Metabolism”, MIT-Press. ISBN: 9780262019361, 232 pages.



Urban metabolism – “From Ho Chi Minh to Seoul”
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ADB (2014) “Urban Metabolism in Six Asian Cities” 

ADB, IDB (2014) “Sustainable Urbanization in Asia and Latin America” 



Urban metabolism of Bangalore

- High export share, with 39% of the materials that pass through the city being 
exported

- The most material intensive sector is the textile products industry
- Low use of materials for Gross Fixed Capital Formation (buildings and infrastructure)
- Biomass materials are responsible for 66% of the DMI of Bangalore



Urban metabolism of Shanghai

- Low export share, with only 4% of the materials that pass through the city being 
exported

- Construction, hotels and restaurants, food and textile products are important sectors
- Very high use of materials (47% of DMI) for Gross Fixed Capital Formation (buildings 

and infrastructure)
- Non-metallic minerals (56% of DMI) and biomass (27%) are the main materials used



•Urban leaders should integrate 
sustainability across spatial and 
administrative scales, from block 
to city, region, state and the 
nation.

•Urban leaders should gather 
scientific input.

•The need for sustainability 
indicators and metrics

- > Integrated Urban models

U. S. National Academies of Science
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From Archetypes to full urban models
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From Archetypes to full urban models
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Urban Model Interface



Indeed!

Bold, inspirational, with wide societal relevance, and requires :

 work across sectors in a systemic way, for the definition of expected long 
term impacts and design of a coherent set of activities at European and 
international level to realise such impacts, rather than in terms of 
expertise in a single discipline or sector; 

 Identify possible solutions to broad challenges as well as the best ways to 

support research and innovation that leads to develop policies for systemic, 
transformative solutions in different fields including : 

 climate change mitigation and adaptation; air quality; 
 spatial planning and development; 
 energy efficient buildings (retrofitting); 
 urban infrastructures and networks, including transport and logistics 

systems, energy, ICT and water; 
 clean energy transformation; urban manufacturing; urban circularity 

and regeneration; ecosystem services and nature-based solutions; 
 public health and well-being in cities; urban resilience; social impacts 

of climate change. 

Climate-neutral and smart cities


