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Focus on Developing Science that Informs Integrated Infrastructure 
Actions in Diverse Cities & Nations Globally

Developed Economies 
Small fast-growing cities 

Stable aging cities
Shrinking cities

Developing Economies 
Small fast-growing cities

Mega-cities with infrastructure deficits



Research Logic: Seven Key Infrastructure & Food 
Provisioning Sectors & Their Interactions
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A Broad Definition of Infrastructure: Seven Key Sectors Affect 
Global Resource Use & Environment-Related Human Health

Ramaswami et al., Science, 2016

Urban Infrastructure beginning to dominate. Example:  
~70% global greenhouse gas emissions are associated 
with cities, when accounting for fuel and electricity 
imports to cities.
Cities can shape ~66% of food-system related impacts 
when we look at consumption-production links.
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Meta Principles for Developing Smart Sustainable and Healthy Cities

Ramaswami et al., Science, 2016
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A Multi-Infrastructure, Multi-Scaled 
Social-Ecological-Infrastructural System (SEIS) 

Five Features:

1. Economic 
Opportunity

2. Urban Form

3. Inequities in 
Infrastructure & 
Multiple/Multi-Scale 
Health in the city

4. Transboundary 
Supply of Seven 
Sectors

5. Multi-Level & Multi-
Sector Governance 
of Nexus outcomes

Ramaswami et al., Science, 2016
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Eight Principles for Developing Smart Sustainable and  
Healthy Cities

1) Focus on providing and innovating basic infrastructure for all, all 7 sectors
2) Pursue dynamic multisector and multi-scalar urban health improvements, 

with attention to inequities. 
3) Focus on urban form and multisector synergies for resource efficiency
4) Recognize diverse strategies for resource efficiency in different city types
5) Integrate high- and vernacular technologies
6) Apply transboundary systems analysis to inform decisions about localized 

versus larger-scale infrastructure, recognizing trade-offs
7) Recognize coevolution of infrastructures and institutions
8) Create capacity and transparent infrastructure governance across sectors 

and scales

Ramaswami et al., 2016
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