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Why cities?

Urban and rural population of the world, 1950-2050
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Why cities?

Average Annual Change in Density [%]
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Why cities?

Contribution to the increase in urban population by country, 2014 to 2050
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Why do we need accounting?

= ,You can‘t manage what you can‘t measure*

= Policy: Baseline, targets, prioritisation, tracking progress, benchmarking, etc
= Understanding and envisioning: scenarios, drivers, dynamics, synergies

= Communication: to public, to donors

Marcotullio et al., 2013 (Scope 1+2)

B Marcotullio et al., 2013 (Scope 1)
Grubler et al., 2012

Total |
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09/10/14 FIGURE 12.4 IN SETO ET AL (2014). IPCC AR5 (MITIGATION2014.0RG) page 8 Wuppertal Institute



Urban GHG emission accounting — sources and boundaries

Figure 3.1 Sources and boundaries of city-scale GHG emissions
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Urban GHG emission accounting — diversity of methods
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Urban metabolism —a reemerging field
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Urban metabolism - urban-scale Material Flow Analysis
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Urban metabolism can be urban-scale Material Flow Analysis

¥

Figure | Main flows and indicators in material balance according to the method adapted from Eurostat
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Methodological approaches to GHG/resource accounting in cities

Consumed locally

Consumed elsewhere (by residents)
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Alternative view
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Territorial accounting — GHG emission inventories, e.g. EcoRegion
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Consumption-based vs. territorial and supply-chain approaches:

most UK urban areas are net consumers

Extended territorial CO, emissions (t CO /cap)
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City typologies: net producers, net consumers, trade-balanced

cities in the US
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Implications of boundary definitions —what is ,,urban“? Example
of Tianjin, China
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More densely inhabited central districts have 60% lower per capita emissions
than the city’s administrative area. Share of scope 2 is almost double in centre.



Urban-scale Material Flow Analysis: effects of the boundary in Paris
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Spatially-explicit accounting (possible with detailed MRIO) - Sydney

Water - Sydney
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Figure 3 Spatial distribution of water (ML) consumed across Australia as a consequence of consumption by
a Sydney family.
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Policy implications

= Different approaches address the capacity of different actors to act and
affect the perception of responsibility for impacts

= Differences become particularly pronounced in trade-intensive open urban
economies and when considering industrial versus service-sector
structure.

= Territorial and supply-chain approaches: suited for policies concerned
with specific structural or infrastructural changes (within- and trans-
boundary), local impacts (hinterland) or specific process-chains (e.g. waste)

= Consumption-based: suited for policies aimed at drivers of
emissions/resource use (consumer responsibility). Also very powerful
communication tool (benchmarking and raising awareness about “global”
hinterland).

= Combined approach is best.

= Strengths and weaknesses ineach: uncertainty of data greater in territorial
and supply-chain approaches; consumption-based approaches suffer from
lack of 10 databases. Etc.

09/10/14 BAYNES ET AL (2011) ENERGY POLICY, 39, 7298-7309 page 26 Wuppertal Institute
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Application in the field — the GPC 2.0

Figure 4.1 Comparison between territorial accounting approach and GPC
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Application in the field - trade-offs and choices for first
Inventories using the GPC

Decisions to be made by
cities:

= Choice of calculation
method

= Setting of the
boundary

= Completeness versus
accuracy
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Geographic: all on-road travel occurring within the geographic
boundary.

Typical geographic coverage for city border VKT surveys and some
European travel demand models.

Induced activity: in-boundary trips and 50% of transboundary
trips that originate or terminate within the city boundary.
Typical geographic coverage for some U.5. travel demand modaels.

Fuel sales: the volume of fuel purchased within the city
boundary.

Typical geographic coverage for activity data from fuel distributors, fuel sales
tax receipts, and city-wide fuel statistics.

Resident activity: a measurement of the transport activities of city
residents.

Typical geographic coverage far household surveys, vehicle registration data
{city or regional), and vehicle inspections (e.g., sample cdometer readings).

09/10/14 HTTP://WWW.GHGPROTOCOL.ORG/CITY-ACCOUNTING page 29 Wuppertal Institute



Application in the field — urban metabolism , pragmatic* database
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Figure 13 - The Urban metabolism database
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Application in the field — urban metabolism , pragmatic” database
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city in the sample. A zero value indicates data unavailability.
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Application in the field Table S1: Data Requirements for Abbreviated Urban Metabolism Studies (GCIF=Global

Cities Indicator Facility)
Quantity GCIF  Required MNotes
for GHG
calculation
. INFLOWS
Global City Food v
Indicators L 1 Y e
Groundwater abstraction N el
Construction matenals v Prumanly cement. aggregates, steel
Fossil fuels (by type) |
Electncity ¥ ¥
Tha Global City Indicaloms Total inconung solar radabon Standord chmate data
Gt Cies e, _Nitrogen & Phosphorus Example mutnent
FRODUCED
Food v
_Construction maternals y Cement and steel production
STOCKS
Construction matenals In the buildng stock
Nitrogen & Phosphorus
Landfill waste | Accumulated
Comstruction/demolibon waste
OUTFLOWS
Exported landfill waste ¥
Incinerated waste ¥ Asr emsssion plus aceumulated mass
Exported recyclables
Wastewater Y
Natrogen & Phosphorus
502
NOx
o
Volatle orgamcs
Partsculates
Methane Y
Ozone e
Black carbon ¥+

*: has upstream (embodied) GHG emussions
~ tvprcally onutted from GHG calculations due to difficulty m estmation
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Issues for the future

= Better understanding of consequences of using different approaches and of
effect of boundary

= Practical ways to help cities to do accounting of trans-boundary impacts and
to use consumption-based approaches (cities to join international input-
output database efforts)

= Greater momentum in the GHG area than in resource/material use (urban
metabolism): need an internationally accepted ,GPC* of urban resource
consumption

= Lack of knowlegde on the costs and institutional capacity needs to set up
data collection: financing for data collection needed over a timeframe of
decades

= Integration with indicators of other policy goals (well-being, climate change
adaptation) to find co-benefits/trade-offs

= Complementing with innovative methods (e.g. remote sensing) for data
collection

= Dominance of research on large metropolises, growth expected mostly in
small and mid-size cities

09/10/14 page 34 Wuppertal Institute



Small and mid-sized cities shouldn‘t be forgotten in research

Global urban population growth is propelled by the growth of cities of all sizes
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Issues for the future

= Better understanding of consequences of using different approaches and of
effect of boundary

= Practical ways to help cities to do accounting of trans-boundary impacts and
to use consumption-based approaches (cities to join international input-
output database efforts)

= Greater momentum in the GHG area than in resource/material use (urban
metabolism): need an internationally accepted ,GPC* of urban resource
consumption

= Lack of knowlegde on the costs and institutional capacity needs to set up
data collection: financing for data collection needed over a timeframe of
decades

= Integration with indicators of other policy goals (well-being, climate change
adaptation) to find co-benefits/trade-offs

= Complementing with innovative methods (e.g. remote sensing) for data
collection

= Dominance of research on large metropolises, growth expected mostly in
small and mid-size cities

But... an emissions inventory is the first step.
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