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Global Greenhouse Gas Emissions by Economic Sectors
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Black Carbon Emissions, Gigagrams

Source: Climate Reanalyzer, Climate Change Institute,
University of Maine, using data from the National Centers for Environmental Prediction Global Forecast System



Source: H. Mitchell, W. K. Lau for NASA, 2009

Black Carbon Emissions, Gigagrams
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If Eco Footprint is more than 1 planet
Carbon causes climate change!

The Fundamental Science – Ecological footprint and carbon must balance



Global Heat Tracking, Climate Change Institute

Source: University of Maine, using data from the National Centers for Environmental Prediction Global Forecast System
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First Global Urban Planning Conference
New York 1898

“After three days of brainstorming and
debate that went nowhere, attendees of

the conference, frustrated and
resigned, called it quits on what had

been planned as a 10-day affair.
Participants had hoped to hammer out
a solution to the horse problem and its

smelly attendant consequences, but
instead, seeing no way out of the morass,

they disbanded and went home.”



Linear Economy vs Circular Economy

Moving beyond the TAKE . MAKE . WASTE approach to resources in the built environment



Milk Delivery 1880Electric Deliveries 1950 Bottle Recycling 1910 Paper Bags 1912

Lessons from the past
In the early 1900’s milk was delivered by electric vehicles in recycled bottles and groceries in paper bags.

This was a world without lobbyists



Ford Model T Starter Motor 1919



1958 Los Angeles



1955 Los Angeles



“Depicting roads as chasms
and crosswalks as rickety

planks spanning them shows
just how lopsided the

proportions of a normal
urban street corner really

is."— Vox, image Karl Jilg,
2021



Milk Delivery 1880Electric Deliveries 1950

1990 Plastic Milk Bottles

Bottle Recycling 1910

Single use Bottles 1950

Paper Bags 1912

Plastic Bags 1970
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1973 Opec Oil Crisis



1973 Opec Oil Crisis







Paris Agreement target
of 2.0°C is not enough

We need to limit
global warming to 1.5°C

1.5°C 2018

2.0°C 2015



Growing Up with Carbon………….



Net Zero and Infrastructure
Zero emission cars are not the answer

The answer is in decreasing the need to travel or by using more efficient ways to move people
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“Adding car lanes to deal
with traffic congestion is

like loosening your belt to
cure obesity." — Lewis

Mumford, 1955



The 15 minute City



Sustainable and Local Food

Understand the Rainfall

Develop Catchment area

Develop storage volume

Understand crop yield

Develop cultivation area

Eat the salad!

Develop Buildings



Hydroponics



Article 4

“To peak greenhouse gas emissions as soon as possible ….

+ achieve a balance between sources [of emissions]

. and [absorptions] sinks of greenhouse gases [by] 2050”
Rewording okay Chris? emissions

Achieve balance by 2050

Absorption

(Sinks)



The pandemic, Global warming
and loss of farmland

Aswaaq Community Mall - Umm Suqeim
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Heat Recovery
Photovoltaics

Activated Blind
Management
Responsive shading

Insulation
Ventilation
Orientation
Form

ENVIRONMENTAL GAIN
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Willis Faber, Ipswich 1971









Net Zero and Density
Cities need to become denser to achieve net zero



Site – Scale comparison

MASDAR  - 13,500 People / km2 Venice  - 11,500 people / km2



PRT / FRT







Giovanni Betti and Harsh Thapar  Environmental Design Analysts, Foster + Partners

Radiant temperature = Temperature as felt



Residential Facade



90% recycled
aluminium facade
reflecting light

Residential Façade
Concept and Performance

Indirect light
bounced into
apartment

Highly insulated fully
sealed façade

GRC elements and
mashrabiya screens
provide protection from
direct sunlight

Undulated balconies
provide privacy and
shading

GRC with low thermal mass
Fast responsive system
cooling down very quickly
to reduce heat gain



Laboratory Facade



Laboratory Façade
Concept and Performance

ETFE cushions filter direct
sunlight and mirror finish foil
reflects the light into the
public realm

Windows located where
required for views and
daylight

Highly insulated and fully
sealed façade

Lightweight ETFE cushions
absorb energy to avoid heat
radiating back into the
street

Passive shading devices to
eliminate direct solar gain

Indirect light
bounced into research
spaces



Street Comparison

Hamdan Street, Central Abu Dhabi Masdar City, Abu Dhabi

Source: Foster + Partners research



Street Comparison

20°C 50°C

39°C Air temperature

Ground Surface Temperature
57°C

Radiant Temperature
37°C

Ground Surface Temperature
33°C

Radiant Temperature
52°C

Source: Foster + Partners research



Thermal Comfort – Universal Thermal Comfort Index



Building
Design

Waste TransportationEnergy
Generation

Building
Design

Waste TransportationEnergy
Generation

CITY
CONVENTIONAL MASDAR

Conventional Oil and Gas Landfill Fossil fuel Energy
Efficient

Renewable Recycling /
Waste to Energy

Electric /
Solar

80% 13% 7% -56% -24% -12% -7%

=1,100,000 Tonnes CO2 =0 CO2

Carbon offsetting /
Carbon Sequestration

-1%



Self shading  through balconies Louvers Roof Structures

3 Types of shading



Saadiyat Island

Masdar



Measuring
Our projects
Metrics and data



Bloomberg Headquarters

Hysan Causeway Bay

Sports Boulevard Review & Implementation

Stockholm Central Station

• Visualize Design Schemes
• Assess Design Schemes
• Graph & Map Numeric Data
• Manage BIM Assets
• Generate Reports
• Simulate Design Options & Display

Sustainability Implications

• Visualize Design Schemes
• Assess Design Schemes
• Graph & Map Numeric Data
• Simulate Design Options & Display

Sustainability Implications

Acciona Ombú

Beaver House

• Visualize Design Schemes
• Graph & Map Numeric Data



Acciona Ombú

Energy &
Carbon

Bloomberg Headquarters

Wellbeing

Beaver House

Energy &
Carbon

Hysan Causeway Bay

Wellbeing

Stockholm Central Station

Energy &
Carbon

Mobility &
Connectivity

Resources

Community
Impact

Planning for
Change

Feedback

Sports Boulevard Review & Implementation
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Ecological Footprint = 1Planet

A Balance of Sources and Sinks
= Net Zero = 2OC











Site Area:
636,800sq

m
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40 seconds

Brief view if
nature has a

positive
impact











Circular Economy - No waste and pollution – recycling of material and energy flows

Water

Food

Materials /
Goods

Energy

Waste-Water

Pollution

Organic Waste / Waste

Heat

























Design for a Circular Economy





Lunar Habitation for Nasa



NASA Plant Researchers Explore
Question of Deep-Space Food Crops



3D-printed Mars habitat built by Robots







UN Paris Agreement Targets Going beyond best practice Understanding carbon emissions

Measuring carbon emissions Balancing the planet Offsetting carbon emissions

UN Paris Agreement Targets





any questions?

Near-Zero emission and resilient building
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Foster + Partners solar symbols



Foster + Partners colours and annotations
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