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Urban emissions vary significantly for countries 
around the world
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U.S. GHGs originate from a variety of sources, 
mainly from energy. Many end uses are urban. 
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Energy consumption generates a majority of GHGs 
in the U.S.  Many end uses are urban.
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Urban Emissions Sources Summary

Cities account for ~70% of global GHG emissions

Urban emissions vary significantly around the world

Indirect factors related to emissions
City has limited political influence: 

Climate, Economy, Power Sector
City has moderate influence: 

Building Quality, Transportation, Urban Form
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Urban Emissions Sources Summary

Direct sources of urban emissions:
Buildings – thermal services, lighting, construction
Transportation – cars, transit
Electricity – power plants, local generation, buildings
Waste – landfill and wastewater treatment
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One avenue for reducing urban GHG emissions is 
to shift car drivers to walking, cycling, or transit
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Combined policies achieve a broader goal of 
shifting transportation modes

Mixed Use 
Development

Density

Automobile
Independence

Parking
Restrictions

Disincentivize
Private Vehicles

Supports   
Density

Non-Motorized 
Transport

Shifts from driving to 
walking & biking. 
Creates demand for transit.

Mass Transit 
Investment

Enables successful 
transit infrastructure

People use transit to get 
around the city, which 
reduces emissions
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One avenue for reducing urban GHG emissions is 
to reduce energy and emissions in buildings
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Combined policies achieve a broader goal of 
reducing building energy consumption 

Urban 
Regeneration

Architectural 
Form

Creates denser, high quality 
buildings that require less 
cooling, heating, and lighting

Building 
Quality

Reduces buildings’ embodied 
energy and emissions

Consumer 
Habits

Appliance 
Efficiency

Energy services are 
more efficient and used 
more responsibly

District Energy 
Systems

Dense, low-energy 
buildings enable 
district energy systems

Building energy and 
environmental 
footprints are reduced
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Emissions intensity can vary substantially between 
different power plants
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Combined policies achieve a broader goal of 
reducing power sector emissions

Power Plant 
Financ. Support

Local 
Renewables

Waste-to-Energy

Reduce reliance 
on regional 
energy generation

Consumer 
Habits

Electrification

Structures for 
flexible elec. 
demand

District EnergySynergies 
with other 
broad 
strategies

Smart Grid 
Management

Technologies 
for flexible 
elec. demand

Help regional 
generation 
become cleaner

Shift demand to 
when power 
supply is cleaner 
(short term)

Reduce emissions in 
the power supply 
(long term)

Reduce power 
sector emissions
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Scoring rubric for climate action plans – see more 
in the publication
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Applied the Scoring Rubric to the Climate Action 
Plans of 29 Major U.S. Cities
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Cities score worst in the essential policies and best 
in the least essential policies

56.7% Score

60.5% Score

65.5% Score
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Cities do well in Building Quality & Transportation
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Cities do poorly in Strategic Growth & Urban Form
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Cities score from 38 to 79 with scores tending to 
cluster regionally
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Building compactness and urban form often 
neglected regarding building energy reduction
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Electricity supply receives more attention than 
electricity demand
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Transport policy not typically supported by urban 
form policy
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Transit support often poorly balanced with private 
vehicle disincentives 
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CBA focuses on indirect and embodied emissions 
and can cover various scopes and scales
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CBA focuses on indirect and embodied emissions 
and can cover various scopes and scales
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Regional Impacts – for example, Portland growth 
boundary pushed development outside city
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Regional Impacts – for example, Portland growth 
boundary pushed development outside city
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Regional Impacts – for example, Portland growth 
boundary pushed development outside city
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Regional Impacts – for example, Portland growth 
boundary pushed development outside city
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Regional Impacts – for example, Portland growth 
boundary pushed development outside city
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Regional Impacts – for example, Portland growth 
boundary pushed development outside city
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Green space provide numerous benefits, of which 
climate change might be relatively small

Develop Green Space Carbon Sink
Reduce Urban Heat Island

Main Intent

Provides amenities
Improves air quality
Aesthetic benefits
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Green space provide numerous benefits, of which 
climate change might be relatively small
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Green space provide numerous benefits, of which 
climate change might be relatively small
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Highway lock-in and path dependence

Highways last for 
decades. 

We want to use 
highways since they are 
there and available.

We build cars, freight, 
suburban communities 
relying on highways

When demand 
increases or highways 
need replacement, we 
build more. Alternative 
transportation seems 
too difficult.
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U.S. highways built primarily in the 50s with the 
goal of national defense
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Changing an urban highway to expressway is a big 
project and only partially shifts transport modes
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Summary Slide

We used the academic literature to develop some theory about 
urban climate change mitigation and broad strategies for 
achieving that

We applied these theories to assess the climate action plans of 
Pittsburgh and provide recommendations 

We explored supplementary topics that add additional layers to 
discussing urban climate change mitigation strategies



44

Has this class changed the way you interact and 
view Pittsburgh and other cities? 

If so, how?

What surprised you about the material?
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