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Growth ot Tokyo
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History of world population distribution
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History of world GDP distribution
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Population Density (1995), Source: CIESIN
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It IS cities that will determine the fate of mankind.
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o Average annual growth rate of urban population in 1990’s:
o 3.0% in East Asia and the Pacific; and 3.2% in South Asia
o (>>2.1% the world average)

#Th R OB (Habitat, 2001).
o Population of developing countries living in cities
0 40% today = 52% by 2020
0 (75% already in Latin America and the Caribbean)

£ DFR1E (Report of ECO-ASIA, 2001):

o 2,605 million by 2030, exceeding twice the size of current
Chinese population (53% of the world’s urban population)
2774 (by 2015; Habitat, 2001).
a Cities with more than one million inhabitants: 153 in Asia; 358
In the world.

o “megacities” with more than 10 million inhabitants, 15 in Asia;
27 in the world
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Curve estimates for different types of environmental burdens,
cross country analysis
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Abstract model of the urban environmental transition

Source: Peter Marcotullio (2002) originally from McGranahan, et al (2001)
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Conceptual stage model: Evolutional process of

urban environmental changes (Bat e a/, 2000)
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City trends: Vehicle Fleet

The Olympic Games: Tokyo(1964), Seoul(1988) and Beijing(2008)
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Passenger Tratfic and Total Length of
Subway Lines
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CO2 emissions per capita and per unit economic activity (log-
log scale)
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Urban metabolism of Hong Kong
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Resource Basis of a City

oo
00
a5
o Of-
SYDNEY, 1990
19738 onnoe Population 3,656,500
65,238,035 tonnes
(98.5%-C0O2)
Air Waste
Qil Coal Gas
(18% 75% 7%) 577,670,000 tonnes
, Waste
Water
658,985,400 tonnes
ﬁ 2,830,000 tonnes
Solid Waste
= 3,650,284 tonnes Coundil - 51%
o0 Commerdial/Indust - 34%
Demolition - 15%
V. L4
§ 3,839,325 cu.m
Timber 417,703,780,000 M]J
ducts
Frada Waste Heat
Notes:

Waste water data do not include stormwater.
Timber products and food data derived from national per capita data.

Figure 1.3. Resource inputs consumed and waste outputs discharged from Sydney, 1990. Source:
Newman et al. (1996).



Urbanization: Vulnerability of Complexity




Ecological footprint (1)

Ut T T TR TSP LR T
FIGURE 1. What is an ecological footprint? Think of a city as having an “industrial
metabolism.™ In this respect, it can be compared to a large animal grazing in its
pasture. Just like the beast, the city consumes resources and all this energy and
matter eventually passes through to the environment again. Thus, the footprint
question becomes: “How large a pasture is necessary to support that city indefi-
nitely—to produce all its *feed’ and to assimilate all its wastes sustainably™ (Source:
Wackernagel and Rees 1995).



Ecological footprint (2)
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[nland water
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Figure 2. The ecological footprint of the 29 largest cities in
Baitic Europe. : v

Left: Ecosystem appropriation for natural resources production.
Right: Ecosystem appropriation for waste assimilation

(shaded area = low-range estimate).

Source: Peter Marcotullio (2002) originally from Folke, et al (1997)
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Examples of environmental system

Industrialization
Coal consumption

Energy saving tech.
Cleaner production

Acid rain \
Deforestation . ) . rr?igszion
Bronchial infection ) @

—

4—[ Response J

[ Monitoring J(>l

Urban
planning

Social system
Ambient SO2 }

concentration
Natural system




Sulfur Dioxide Emission Reductions at the

Yahata Works

_ I
Raw Materials
. Switch to Low Sulfur
Material 42%
Fuel
o _/
\l
o
'é” Coke Oven G
oke Oven Gas
=. Flue Gag |
g. Desulfurization 25%
S Sintering Furnace Gas
»
Change of Production Process ™
Increasing Productivit :
] Y Energy Saving and
Waste Heat Recovery (Steam) Recycling 33%
Waste Heat Recovery (Electricity) .

v _\

Actual Emissions in 1990 (Source) IES 1996
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Boundary setting

¢ : unit embodied energy of
domestic products

0 : unit embodied energy of
imported products (domestic trade)

v : unit embodied energy of
imported products (international trade)

Boundary of a city

—————————————— Boundary of a country



Sustainabllity yardstick- material and
Indirect emissions
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Direct/indirect energy demand and supply

Direct energy demand = [direct energy consumption]

Indirect energy demand = [unit embodied energy of
imported products] * [import]

Total energy demand = [direct energy demand] +
[indirect energy demand]

Indirect energy supply = [unit embodied energy of
final production] * [export]

Direct energy supply = [total energy demand] —
[indirect energy supply]



Direct/indirect CO2 emission and responsible/
irresponsible CO2 emission

Direct CO2 emission = [direct energy consumption] *
emission factor

Indirect CO2 emission = [unit embedded CO2 of
imported products] * [import]

Total CO2 emission = [direct CO2 emission] +
[indirect CO2 emission]

Irresponsible CO2 emission = [unit embedded CO2
of final production] * [export]

Responsible CO2 emission = [total CO2 emission] —
[irresponsible CO2 emission]



Preliminary findings (1)
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Figure 2 Direct and Indirect energy demand of the targeted

cities




Preliminary findings (2)
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Figure 7 Direct and indirect energy supply of the targeted cities




Preliminary findings (3)
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Preliminary findings (4)
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Figure 11 Responsible and irresponsible CO2 emissions



ASIF:RELATING EMISSIONS TO
TRANSPORT

Emissions from
Transport

{ Total Transport '
............ Activity i i Emissions per
........................................ . ;..‘. unlt Of energy
Veh-kmand :? H
{ pass-km by mode \ t for volume or km
Occupancy/ Modal Energy :
Load Factor Hntensity

Technological energy
efficiency \ / \
- Real drive cycles and routing

Lesson : Attack All Components of Pollution

Source: EMBARQ
Lee (2004) presented in IGES Workshop
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5.
_______________ ? Present scenario
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Ways to intervene

Partnership

Lee (2004) presented in IGES Workshop
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