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Urban Living in the Anthropocene
50% of global 
population lives in 
cities

50% of net primary 
production in 
service of human 
population

Presenter
Presentation Notes
We have entered the era of the Anthropocene, where humanity is the greatest force shaping earth’s terrestrial systems, and 50% of net primary production is in service of the human population while another 80% of ecosystems are influenced by humans. This new era coincides with a global urban transition in which 50% of the global population now lives in cities and up to 75% are anticipated to be urbanized by 2050. Although cities can provide efficient places for people to live, they also concentrate demand for goods and services. As we heard in the opening plenary on Tuesday morning, cities account for only 3% of global land use, but they are responsible for the majority of global resource consumption. 



Our Planet Urban 
Impact

40%

60%

Presenter
Presentation Notes
The discrepancy between the small amount of land occupied by cities and the vast amount of land required to resource urban lifestyles is at the heart of  the urban sustainability challenge. To achieve ecological sustainability, absolute reductions in demand on nature’s services to yield resources and assimilate wastes are needed. Estimates range from a factor of five to ten. This translates to an 80% to 90% reduction in energy and materials flows through the global economy.Historically, the focus of urban sustainability efforts has been on the built environment as a solution space for reducing energy and material demands. However, ; equally important is the consumption characteristics of the people who occupy the city. 



Iterative Relationships and 
Socio-Cultural Preferences

• Urban Form
– Land Use and Density
– Transportation 

Infrastructure
– Utility Services

• Personal Consumption
– Dwelling Size
– Vehicle ownership
– Air Travel 

(work/pleasure)
– Diet
– Consumable purchases

Presenter
Presentation Notes
While size of dwelling and motor vehicle ownership are partially influenced by urban form, they are also influenced by cultural and socio-economic characteristics. Dietary choices and purchases of consumable goods are almost entirely driven by the latter.



Question?

What are the dimensions of transformation 
needed in urban consumption 
for cities to become sustainable? 



Method

• International field data documenting urban 
lifestyle consumption patterns

• Ecological Footprint data documenting demand 
on nature’s services

• Domains of consumption: food, buildings, 
consumables and waste, transportation, and 
water (where most consumption occurs)

• Establish lifestyle archetypes with consumption 
benchmarks correlated to ecological footprint 
outcomes

Presenter
Presentation Notes
I use ecological footprint analysis (EFA) in combination with lifestyle archetypes of urban dwellers from around the world to probe how consumption in the domains of i) food, ii) buildings, iii) consumables, iv) transportation, and v) water play a role in determining urban sustainability outcomes. I chose these five areas because they capture the majority of directly measured household and personal consumption data for energy and materials. 



Lifestyle Archetype: 
Consumption Characteristics

Food Quantity, Type, Calories

Buildings Dwelling size, home energy use, GHGs

Consumables Appliances, electronics, domestic waste

Transportation Motor vehicle ownership, vehicle KmT, air KmT

Water Quantity, percentage available for domestic use

Presenter
Presentation Notes
In each domain, I explored various aspects of consumption to create a data set that reflects the types of consumer activities the average person living in a city would encounter. Identifying consumption in the units of measure that people know and understand helps engage them in learning more. 



Lifestyle Archetype: 
Ecological Footprint

One-Planet Living Two-Planet Living Three-Plus-Planet Living
< 2.0 gha/ca 2.0 to 4.0 gha/ca > 4.0 gha/ca

Haiti China Russia Kuwait

India South Africa Japan Australia

Ethiopia Thailand Israel Canada

Philippines Argentina New Zealand USA

Iraq Bosnia/Herzegovina United Kingdom

Viet Nam Brazil Italy

Uzbekistan Mexico Germany

Guatemala Chile Spain

Cuba Mongolia

Ecuador Norway

Mali Sweden

Presenter
Presentation Notes
Ecological Footprint Analysis estimates the area of biologically productive land and water required to continuously support the material and energy consumption and waste assimilation demands of a given population at prevailing levels of technology, money income, and socio-cultural values. It therefore orients the city within its global context by accounting for its ecological load, meaning the productive land and aquatic area required to support its biological and industrial metabolism (Wackernagel and Rees 1996). Ecological Footprint Analysis can also be conducted at the sub-urban scale, enabling exploration of consumption impacts by individuals or groups of individuals. Since I am interested in the impacts of individual consumption at the household level, I use per-capita metrics for both the real consumption and its correlation expressed as an ecological footprint. 



Lifestyle Archetype for One-Planet Living
Component Consumption 

(units/ca/yr)
Comments

Ecological Footprint 1.45 gha Ecological footprint values range from 1.93 to 0.67 gha/ca.

Carbon Dioxide 
Emissions

1.5 tCO2 Includes total country emissions amortized over the entire population. 
Emissions range from 0.1 to 5 tCO2/ca. Approximately 0.2 tCO2/ca can be 
attributed to emissions from home heating and electrification.

Food 548 kg

Includes: 
- meat 21 kg

The diet is predominantly vegetarian with 60-40% of daily energy supplied 
from cereal crops and 7-4% from meat. Average daily consumption is 2,424 
calories. Approximately 66% of total income is spent on food, supplemented 
by subsistence agriculture. With the exceptions of Ecuador and Cuba, 
malnutrition and food insecurity remain a challenge. 

Buildings and Built 
Area

10 m2 

692 kWh
0.2 toe
0.2 tCO2

Less than half the population (45%) is urban, with approximately 5 people per 
household. Approximately 70% of the urban population has access to 
sanitation services and infrastructure. 

Consumables and 
Wastes

0.3 radio
0.2 telephone
0.2 TV
0.02 computer
10 kg paper
247 kg waste

There is no disposable income. Most consumable items are shared both within 
and among households. Many items are re-purposed and reused. 

Transportation 0.004 vehicles
582 VkmT
125 AkmT

There is low to no ownership of motorized passenger vehicles. Approximately 
19% of the population uses public transit for commuting purposes. Personal 
motorized vehicle travel averages 582 km/ca and air travel 125 km/ca.

Water 74 m3 Approximately 9% of total water consumption (822 m3/ca/yr) is utilized for 
domestic purposes. 

Other/
Government

0.544 HDI With the exceptions of Cuba and Ecuador, the Human Development Index 
ranges from low (0.430) to medium (0.595).

[1] Measures the amount of primary energy from all sources consumed by the residential sector (excluding transportation) in unit of tonnes of oil equivalent (toe). 

Presenter
Presentation Notes
The word “lifestyle” means an approach to living that includes habitual behaviours and moral attitudes (Stein 1984) that are affected by the political, geo-physical, and socio-economic conditions in which a person finds themselves. The word “archetype” means an original pattern, model, or prototype (Stein 1984). In this research, the two words combined describe patterns of living that can be used as prototypes. Each lifestyle archetype represents the average pattern of consumption and household characteristics of urban dwellers according to a city’s and/or country’s average ecological footprint.Differing consumption patterns and their corresponding ecological loads can be compared across cities or countries. They can also be used to inform equity issues when the footprint is assessed against the “fair Earthshare” estimated as the average amount of bio-productive capacity available on a global per capita basis (Wackernagel and Rees 1996). With 7.3 billion people on Earth and only 12 billion hectares of ecologically productive land and sea area, the Earthshare is estimated at approximately 1.7 hectares of land per person (WWF 2014), assuming average global ecological productivity across all hectares, referred to as a “global hectare” (gha) (Ewing et al. 2009). If everyone lived within the global ecological productivity of a fair and/or average Earthshare (1.7 gha/ca), humanity could live sustainability within the carrying capacity of Earth. This concept is also known as one-Earth or one-planet living (Moore 2013, Desai and Riddlestone 2002; Wackernagel and Rees 1996). 



Lifestyle Archetype for Two-Planet Living
Component Consumption 

(units/ca/yr)
Comments

Ecological Footprint 276 gha Ecological footprint values range from 2.21 to 3.23 gha/ca.

Carbon Dioxide 
Emissions

4 tCO2 Includes total country emissions amortized over the entire population. 
Emissions range from 2 to 8 tCO2/ca. Approximately 0.2 tCO2/ca can be 
attributed to emissions from home heating and electrification.

Food 693 kg

Includes: 
- meat 29 kg

The diet is predominantly vegetarian with 30-46% of daily energy supplied 
from cereal crops and 8-16% from meat. Average daily consumption is 2,893 
calories. Approximately 30% of total income is spent on food.. 

Buildings and Built 
Area

13 m2 

2,545 kWh
0.2 toe
0.2 tCO2

Almost 2/3 of the population (64%) is urban, with approximately 4 people per 
household living in relatively high density form. Approximately 76% of the 
urban population has access to sanitation services and infrastructure. 

Consumables and 
Wastes

0.42 radio
0.6 telephone
1.3 TV
0.07 computer
100 kg paper
347 kg waste

Approximately 60% of income is disposable. Most consumable items are 
shared both within and among households. Many items are re-purposed and 
reused. 

Transportation 0.28 vehicles
1,265 VkmT
484 AkmT

There is approximately one motor vehicle per household. Approximately 24% 
of the population uses public transit for commuting purposes. Personal 
motorized vehicle travel averages 1,265 km/ca and air travel 484 km/ca.

Water 91 m3 Approximately 13% of total water consumption (702 m3/ca/yr) is utilized for 
domestic purposes. 

Other/
Government

0.703 HDI The Human Development Index ranges from (0.601) to (0.780).

[1] Measures the amount of primary energy from all sources consumed by the residential sector (excluding transportation) in unit of tonnes of oil equivalent (toe). 

Presenter
Presentation Notes
Following the same logic, people who demand more than this amount of nature’s services to support their lifestyles (i.e., demanding between 1.7 gha/ca and 3.4 gha/ca) are living a two planet lifestyle. This is because if everyone lived this way it would take more resources than our single Earth could supply. The assumption is that another Earthlike planet would be needed in order to supply the excess demand. If you start to compare the data, you will see that at the two-planet level, there are general increases in consumption across most consumption domains. Specifically we see increases in  per-capita greenhouse gas emissions, motor-vehicle ownership, vehicle kilometers travelled and air kilometers travelled. For each lifestyle archetype, at the one-planet, two-planet and three-planet levels, I present the quantitative ecological footprint and consumption data coupled with a qualitative narrative that describes the data, giving it a context that people can relate to.



Lifestyle Archetype for Three-Planet Living
Component Consumption 

(units/ca/yr)
Comments

Ecological Footprint 5.11 gha Ecological footprint values range from 4.82 to 5.88 gha/ca.

Carbon Dioxide 
Emissions

9 tCO2 Includes total country emissions amortized over the entire population. 
Emissions range from 5 to 11 tCO2/ca. Approximately 0.7 tCO2/ca can be 
attributed to emissions from home heating and electrification.

Food 857 kg

Includes: 
- meat 25 kg

Increasing amounts of processed food, including bottled beverages, comprise 
the diet. Average daily consumption is 3,240 calories. Approximately 20% of 
total income is spent on food.. 

Buildings and Built 
Area

29 m2 

8,850 kWh
0.6 toe
0.7 tCO2

Almost 75% of the population is urban, with approximately 3 people per 
household. Approximately 95% of the urban population has access to 
sanitation services and infrastructure. 

Consumables and 
Wastes

0.68 radio
0.8 telephone
0.6 TV
0.32computer
200 kg paper
450 kg waste

Approximately 60% of income is disposable. Most consumable items are 
shared both within and among households. Many items are re-purposed and 
reused. 

Transportation 0.5 vehicles
5,550 VkmT
2,264 AkmT

There is more than one motor vehicle per household. Approximately 20% of 
the population uses public transit for commuting purposes. Personal motorized 
vehicle travel averages 5,555 km/ca and air travel 2,264 km/ca.

Water 120 m3 Approximately 24% of total water consumption (498 m3/ca/yr) is utilized for 
domestic purposes. 

Other/
Government

0.849 HDI The Human Development Index ranges from (0.733) to (0.940).

[1] Measures the amount of primary energy from all sources consumed by the residential sector (excluding transportation) in unit of tonnes of oil equivalent (toe). 

Presenter
Presentation Notes
People living at more than twice the average Earthshare (i.e., at more than 3.4 gha/ca) are said to be living a three-planet lifestyle and so on.Again you can see that at three-planet living, most of the quantitative consumption data has increased. Of particular note are the increases in dwelling size, energy consumption, and motor-vehicle ownership, as well as increased vehicle and air travel. 



Summary Data for All Lifestyle Archetypes
Component Three Plus Planets

(>6gha/ca)
Three Planets
(6-4 gha/ca)

Two Planets
(4-2 gha/ca)

One Planet
(<2 gha/ca)

World
Average

Ecological Footprint (gha/ca) 7.04 5.11 2.76 1.45 2.21

Food (t/ca/) 0.693 0.857 0.693 0.548 n/a
Daily Calories 3,525 3,240 2,893 2,424 2,809

Buildings Energy Use (kWh/ca) 14,381 8,850 2,545 692 2,596

Built Area (m2/ca) 51 29 13 8 10

Consumables Paper (t/ca) 0.2 0.2 0.1 0.01 0.1

Solid Waste (t/ca) 0.55 0.45 0.35 0.25 n/a

Transportation 
Vehicle ownership (no./ca) 0.5 0.5 0.28 0.004 0.1
Vehicle Travel (kmT/ca) 9,482 5,550 1,265 582 2,600

Air Travel (kmT/ca) 3,622 2,264 484 125 564

Transit Ridership (%) 10 20 24 19 n/a
Water (m3/ca) 1159 498 702 822 632
Domestic Use (%) 23 24 13 9 10
Human Development

Life Expectancy (no. yrs.) 79 79 71 66 67
Education (no. yrs.) 16 16 14 11 12

Literacy (%) 98 99 94 72 n/a

Presenter
Presentation Notes
This table summarizes the quantitative data presented in each of the previously discussed lifestyle archetypes, as well as additional information for the “more” than three-planet living (i.e. 3Pluse-Planet Living). Also presented here is the world average data for each consumption domain and the Human Development Index (HDI). While it is generally true that higher consumption is correlated with higher HDI, there are also important nuances that offer potential insights for moving forward. For example, Ecuador is at the one-planet level of consumption but achieves HDI performance commensurate with 3-Planet. This implies that consumption is not the only factor involved in determining social health outcomes. Correspondingly, Germany, at 3-Planet living performs equal to or better than Canada and the USA (both at the 3PLUS-Planet Living level of consumption). This implies that past a certain point, additional consumption is pure waste when it comes to achieving human development goals. ��This is good news for urban sustainability research and warrants further probing to better understand the pathways to achieving quality lifestyles as a lower footprint.



Dimensions of Transformation Needed for Urban Sustainability
Component Three Plus Planets

(>6gha/ca)
Three Planets
(6-4 gha/ca)

Two Planets
(4-2 gha/ca)

One Planet
(<2 gha/ca)

World
Average

Ecological Footprint (gha/ca) -79% -72% -47% 1.45 -34%
Food (t/ca/) -21% -36% -21% 0.548 n/a
Daily Calories -31% -25% -16% 2,424 -14%
Buildings Energy Use (kWh/ca) -95% -92% -73% 692 -73%

Built Area (m2/ca) -90% -72% -63% 8 -20%

Consumables Paper (t/ca) -95% -95% -90% 0.01 -90%

Solid Waste (t/ca) -55% -44% -29% 0.25 n/a

Transportation 
Vehicle ownership (no./ca) -99% -99% -99% 0.004 -96%

Vehicle Travel (kmT/ca) -94% -90% -54% 582 -78%

Air Travel (kmT/ca) -97% -94% -74% 125 -79%

Transit Ridership (%) +9% -1% -5% 19 n/a

Water (m3/ca) -29% +65% +16% 822 +30%

Domestic Use (%) -20% -15% -4% 9 -1%

Presenter
Presentation Notes
Returning to my primary research question, to understand the dimension of transformation needed to achieve urban sustainability, I calculated the differences across the consumption domains compared to the one-planet living archetype. This process was carried out for each lifestyle archetype including the world average. You can see that the results are quite staggering. 



Result Highlights 
Component Three Plus Planets

(>6gha/ca)
Three Planets
(6-4 gha/ca)

Two Planets
(4-2 gha/ca)

One Planet
(<2 gha/ca)

World
Average

Ecological Footprint (gha/ca) -79% -72% -47% 1.45 -34%
Food (t/ca/) -21% -36% -21% 0.548 n/a
Daily Calories -31% -25% -16% 2,424 -14%
Buildings Energy Use (kWh/ca) -95% -92% -73% 692 -73%

Built Area (m2/ca) -90% -72% -63% 8 -20%

Consumables Paper (t/ca) -95% -95% -90% 0.01 -90%

Solid Waste (t/ca) -55% -44% -29% 0.25 n/a

Transportation 

Vehicle ownership (no./ca) -99% -99% -99% 0.004 -96%
Vehicle Travel (kmT/ca) -94% -90% -54% 582 -78%

Air Travel (kmT/ca) -97% -94% -74% 125 -79%

Transit Ridership (%) +9% -1% -5% 19 n/a

Water (m3/ca) -29% +65% +16% 822 +30%

Domestic Use (%) -20% -15% -4% 9 -1%

Presenter
Presentation Notes
While food often represents one of the most significant components in ecological footprint assessments of cities (Moore 2013, Scotti et al. 2009, Hoyer and Holden 2003); the research points to more traditional foci on buildings and transportation as areas where the greatest transformations would be needed, including in air travel which falls outside the influence of the built environment. Consumables and to a lesser extent the wastes associated with their use also represent important opportunities for transformation. However, with only one category for consumable products represented in this analysis, i.e., paper, it would be premature to speculate on whether it represents a significant opportunity for transformation. Further research to characterize a broader range of consumable products across the archetypes could benefit this line of inquiry.Nevertheless, it is clear that achieving one-planet living will require substantial reductions in both the built environment and in the lifestyle choices of urban residents. 



To learn more: 

• Published paper containing details of research  freely 
available through online journal: Sustainability

Citation information: 
Moore, Jennie. (2015) Ecological Footprints and Lifestyle 
Archetypes: Exploring Dimensions of Consumption and the 
Transformation Needed to Achieve Urban Sustainability. 
Sustainability 2015, 7(4), 4747-4763; doi:10.3390/su7044747

• http://www.mdpi.com/2071-1050/7/4/4747/htm
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Presentation Notes
This research has been published in an open-source journal that is free to access online. 

http://www.mdpi.com/2071-1050/7/4/4747/htm
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