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What are urban system
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http://www.yale.edu/yup/pdf/081979_front_1.pdf

Classic Urban-Rural Linkages

Continuum of land uses

Rural

(Seto et al., 2012)



Planetary urbanization requires rethinking
urban impacts and sustainability

From urban dependence on local hinterlands To global dependence

and direct feedbacks and obscure indirect feedbacks
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Urban areas are focal points of energy use
and CO, emissions

Urban energy use: 67-76% } of global total

Urban CO, emissions: 71-76%
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Average Annual Change in Density [%] Average Built-up Area per Person [m?/cap]
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Carbon Replacement Value (CRV, ) of In-Use 5tocks [tCO,eq/cap]

Infrastructure build-up over the next few decades
will result in significant emissions

Total CO, emissions (per capita) needed

to build up today’s infrastructure
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Carbon Replacement Value (CRV, ) of In-Use 5tocks [tCO,eq/cap]
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Future emissions of infrastructure development will be
enormous if LDCs follow Annex-I urban development paths
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More urban areas will be constructed during
first 3 decades of 215t Century than all of history

Urban Land (km?)

2000 80,500 30,400
2030 486,000 174,000

W Urban Extent circa 2000
5 Likelihood to Urban by 2030
4
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Drivers of urban land expansion differ
within and between countries

Average annual urban expansion . . .
Approximate percent of urban land expansion attributed to

Location growth rate
Population GDP per capita
growth rate growth rate
China . 7.48 18 53
India 4.84 30 23
Africa 432 43 Not significant
North America 3.31 28 72
Europe 2.50 4 86

(Seto et al. 2011)
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Mitigation requires changes throughout the economy. Systemic and
cross-sectoral approaches are expected to be most effective.
Mitigation efforts in one sector determine efforts in others

450 ppm CO,eq with Carbon Dioxide Capture and Storage
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Gains in energy efficiency
overshadowed by scale of urban expansion

A 25% decrease in energy required
per tonne of concrete in China.

A 300% increase in annual CO, emissions due
to concrete used in building construction.




[Billion USD,, /yr]

Substantial reductions in emissions would require large
changes in investment patterns and appropriate policies
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Accessibility is key factor to lower urban emissions
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Increasing urban density is a necessary but not sufficient
condition for lowering urban emissions
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Governance Paradox: Largest opportunities to GHG
reduction may be in places where institutional and
governance capacities are weakest

Low

Impact on GHG
Emissions

 Economic Geography
(Trade, Industry Structure, Bunkers)
* Income (Consumption)

» Technology: Efficiency of Energy End-Use
(Buildings, Processes, Vehicles, Appliances)

¢ Urban Form and its Interactions with
Urban Infrastructures

e Fuel Substitution (Imports)

* Energy Systems Integration
(Co-Generation, Heat-Cascading)

¢ Urban Renewables, Urban Afforestation

Working Group lll contribution to the IPCC Fifth Assessment Report
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Different spatial planning tools have different ability to

Government Revenue Minus Expenditure

raise revenue or require expenditures

Revenue

Neutral

Expenditures

4

Government Scale

Project District City Metropolis Country

Public Land Leasing/Sale (Land Bank)

Tax Increment Financing Air Right Sale/Tradable Development Rights.
e

Spedal Economic Zone

Impact Fee and Connection Fee

Business Improvement District Toll Lane
Cordon Pricing

Zoning Change

+

Design Guideline | Parking Restiction Public Campaign and Sodial Education

Growth Boundary

Tool Categories

alk, Bikeway and Amenity [rr ement Regulation

TaxationiCharge
Land Policy

Investment
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Sector-specific policies have been more widely
used than economy-wide policies

Option Specific < >  Whole Economy
Government Training, Education
Provision of Public Government Procurement
Goods or Services Install Efficient Technology
Performance Standards Energy Management
Regulatory P
Approaches enchmark Targe
Control Retrofit/Replace, Mandated Technologies
Energy/Carbon Tax
Specific Tax Credit,
. Exemption, Deduction
Economic
Instruments Preferential Loans
Tradable Allowances
Data Collection, Auditing, Monitoring
Information Benchmarking
Programmes Partnership, Programme

Based on Figure 10.15



Cooperation

over Means

Effective mitigation will not be achieved if individual agents
advance their own interests independently

M Existing Arrangements

over Ends

I Proposed Arrangements

Pledge and Review

Linked Cap-and-Trade Systems
and Harmonized Carbon Taxes

Y LY
<

Decentralized Authority Centralized

Based on Figure 13.2



Thousands of cities are undertaking climate action plans, but
impacts on emissions are unclear, few take systems approach

1

Building Energy Demand 4
Efficiency / Retrofit Measures
Building Codes

On-Site Renewables

Building Performance Rating
Financing Mechanisms for Retrofit
Fuel Switching

Transport

Non-Motorized Transport
Accessibility to Public Transit
Vehicle Fuel Economy

Transport Demand Management
Bus / Light Rail Fuel Economy
Improve Bus Transit Times
Freight System Efficiency

Waste

Energy Supply

Urban Land Use 33 «— Absolute Number of Citles
Greenspace and/or Bio-Diversity
Compact Cities

Urban Agriculture

Brownfield Redevelopment
Transit-Oriented Development
Eco-District Development Strategy
Limiting Urban Sprawl

Education
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The importance of co-benefits as entry points to discuss
mitigation or sustainability

Mitigation Effect on additional objectives/concerns
measures Economic Social (including health) Environmental
Compact development Innovation and productivity' T Health from physical activity? Preservation of open space*
and infrastructure Higher rents & residential property values?
Efficient resource use and delivery®
Increased accessibility Commute savings® T Health from increased physical activity? Air quality and reduced ecosystem/health
o ) impacts®
T Social interaction & mental health’
Mixed land use Commute savings® T Health from increased physical activity? Air quality and reduced ecosystem/health
. N - . impacts®
Higher rents & residential property values? T Social interaction and mental health’
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