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. Metabolism of Megacities
. City GHG accounting




Metabolism

“the sum total of the chemical processes that
occur in living organisms, resulting in growth,
production of energy, elimination of waste, etc.”



Urban Metabolism

“the sum total of the technical and socio-economic
processes that occur in cities, resulting In
growth, production of energy, and elimination of

waste.”

(Kennedy et al, The changing metabolism of cities,
J. Industrial Ecology, 11(2), 43- 59, 2007)



Early studies

av. US. City (Wolman, 1965)

Tokyo (Hanya and Ambe, 1976)

Brussels (Duvigneaud and De Smet, 1977)
Hong Kong (Newcombe et al., 1978)
Miami (Zucchetto, 1975)

1850’s Paris (Stanhill, 1977)
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Early second-era studies
(examples)

London (Girardet, 1995; CIWM, 2002)

Swiss Lowlands (Baccini, 1997)

Sydney (Newman, 1999)

Vienna (Hendricks et al., 2000)

Hong Kong (Warren-Rhodes and Koenig, 2001)
Toronto (Sahely et al., 2003)

Taipei (Huang, 1998)
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Two Schools of Urban Metabolism

Odum (Systems ecology)

- focus of representing urban processes in terms
of embodied solar energy

Baccini & Brunner (+ others before, i.e., Wolman)
Analysis of 4 key resources:

 Water

* Food (biomass)

» Construction materials

* Energy

12



UM framework

£ 5

Urban systems boundary broadly showing inflows (l),
outflows (O), internal flows (Q), storage (S) and
production (P) of biomass (B), minerals (M), water (W),
and energy (E).
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(Kennedy & Hoornweg, 2012)



2. Applications of Urban
Metabolism

1. Sustainability Indicators
2. Data input to city GHG inventories

3. Mathematical models for policy
analysis

4. A basis for sustainable urban
design

5. Measures of resilience

14
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VandeWeghe & Kennedy
J. Industrial Ecology 2007
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A Mathematical Model of Urban

Metabolism
(Kennedy, 2012)

Develops set of ~25 equations to:

Represent essential relationships between

components of metabolism (materials,
water, nutrients, energy)

How does the material stock, i.e.,

infrastructure, impact the other
components?
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Metabolism of Neighbourhoods
Natalia Codoban (2008)




UM and biodiversity loss drivers

Urban Metabolism Variables
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Normalized Impact

C, N and biodiversity impacts for Shanghai
(with limited categories)
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Energy Stored in Cities as a
Measure of Resilience

Resiliency is associated with the time
it takes for a system to return to
operation after a shock.

When supply fails, internal buffer
capacity becomes vital to meeting
demand and hence is an important
factor in resilience.

22




Toronto energy stocks and residence times

Stock Energy Content | Days
(TJ)

Gasoline (total) 1,732 5.9
- Gas 1n Vehicle Tanks 1,190 4.1
- GGas at Stations 543 1.9
Diesel (total) 973 12
Food (total) 770 20
- Food in Residential Kitchens™ 117 3
- Food in Grocery Stores 653 17
Local biomass for heating homes' 49,800 64

23

(Bristow & Kennedy, 2013)



Location of retail food outlets relative to population

x Grocers & Supermarkets o
~ Convenience Stores - R0
* Other

x X

People/km?2
66.38 - 4,378
4,378 - 8,146
W8,146 - 14,448
Wb ol® M14,448 - 26,516
M26,516 - 63,765
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(Bristow & Kennedy, 2013)
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Objectives

Conduct UM studies for the world's 27 megacities,
collecting data on:

e resources: energy, water, food and materials

* rates of change of resource use

* access to resources / services

* market structure of resource suppliers
 adoption of potentially low carbon technologies

26



Objectives

|dentify biophysical and economic factors that
underlie the UM of megacities.
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Metabolism of Megacities
- Data collection

1. Definition of megacity 2. Biophysical descriptors
spatial boundaries climate
constituent cities latitude
population population density
economy building stock

3. Urban metabolism 4. Role of utilities
energy (all types) access of households to
water basic services;
materials potential to provide new

waste services



Total Energy Use in Megacities
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City Scaling Laws
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Megacity resource & waste flows as a
percentage of world values
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Electricity Use vs. Urbanized Area per capita
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Electricity use (MWh)

Electricity use and urban form
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Correlation

.- Heating/ Solid Heating Area
Electricity | . 5 Transport Water 9
Luse industrial fuel consumption waste degree- | (km?)per| GDP
fuel production days person
Electricity use
(MWh) T
Heating/industrial
fuel (GJ) 0.36
Transportation
fuel (GJ) 0.58 0.56 ---
Water
consumption (kL) 0.52 0.33 0.67 -
Solid waste
production (t) 0.37 0.03 0.30 0.04 -
Heating degree-
days 0.46 0.80 0.54 0.17 0.25 -
Area (km?) per
person 0.78 0.46 0.75 0.72 0.39] 0.42 -
GDP
®) 0.69 0.52 0.71 0.46 0.47 0.58 0.80 -—-
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(Kennedy et al. 2015)







Decadal growth rate (%)

Growth in Electricity Use (2001-2011)
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Access to Services (%)

Megacity Households Households  Waterline Households Households Households
without without losses as a without without without grid
direct direct share of sewerage public waste electricity
access to access to total water collection connection
water drinkable use
water
Mumbai 21 21 3.7 64 48 18
Delhi 20 22 40 64 n.d. 09
Dhaka 7 31 33.1 65 10 67
Kolkata n.d. 39 22 37 n.d. 5
Karachi 40 60 40 43 40 35
Jakarta g 24 n.d. 12 n.d. 0.3
Cairo a 19 6.1 23 n.d. n.d.
Tehran 0 0 33.3 25 0 0.1
Rio de Janeiro 1 11 h4 2 26 9 0
Sao Paulo 2 2 1.4 8 5 0
Buenos Aires 11 11 76.1 14 5 0
Mexico City 4 n.d. n.d. 0.5 n.d. 5
(Guangzhou 0.3 2 n.d. 15 1 15
Shenzhen 5 6 n.d. 30 1 15
Shanghai 0 06 15 10 1 0
Beiljing 0 0.3 15.3 5 0 0
Lagos n.d. n.d. n.d. n.d. n.d. n.d.

* n.d =mno data

(Kennedy et al. 2015)



Electricity use
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		PART 1:  Definition of Megacity

																																																																																																																																																																																																																																																																																												year		2001		2006		2011				2001		2006		2011

		Brinkhoff population (2010)								12,400,000										10,400,000										13,600,000										22,200,000										17,900,000										23,400,000										11,800,000										20,900,000										12,600,000										13,300,000										15,200,000										12,800,000										12,800,000										19,600,000										15,400,000										23,200,000										22,800,000										16,300,000										16,200,000										13,600,000										24,200,000										34,000,000										16,800,000										10,400,000										16,500,000										18,400,000										13,600,000

		Population				7,322,400		7,546,600		8,173,941						11,114,790		11,532,400		11,852,851						10,382,754				11,503,501		years 2002 & 2010				21,491,898		22,034,147		22,214,518		years 2000, 2005, and 2010				9,635,000		9,761,000		9,889,000						8,591,309		8,720,916		8,851,080								17,552,942		20,546,999						17,882,322		19,189,471		19,822,559		years 2000 & 10				10,869,255		11,534,047		11,909,897		years 2000 & 10				11,460,575		na		12,806,866						16,506,701		19,109,760		20,495,461						10,617,046		11,063,613		12,183,391						8,803,468		11,622,000		13,483,052						9,932,560		10,787,300		11,855,975		years 2000, 05, 10				8,429,500		8,979,639		9,786,372						13,850,507		16,200,000		16,753,235						11,978,000		12,200,000		12,478,447						13,205,697		na		14,112,536						12,000,000		13,500,000		15,500,000						10,621,481		12,910,235		15,616,562						10,280,523		10,358,560		10,528,774		Yr 2002 (Brinkhoff)				33,418,366				35,622,000		Year 2000 Wikipedia; Yr 2010				17,000,046				17,089,000		Year 2000 Wikipedia; Yr 2010				7,245,700		8,711,000		10,467,400						9,967,500		9,966,600		12,751,400						16,683,300		19,641,100		23,474,600						13,851,000		16,010,000		20,186,000								0.00								20		21		23				74%		78%		85%

		Population growth rate 2001-11								11.63										6.64										10.79										3.36										2.64										3.02										0.00										10.85										9.57										11.75										24.16										14.75										53.16										19.36										16.10										20.96										4.18										6.87										29.17										47.03										2.41										6.59										0.52										44.46										27.93										40.71										45.74

		GDP				168,410,000,000		225,270,000,000		270,830,000,000		GBD (pounds); 2010				420,890,000,000		501,000,000,000		607,439,000,000		Euros				246,348,383,154		377,606,250,502		664,419,868,374		PPP; years 2002 & 2010														525,167,000,000		706,469,000,000		732,230,000,000		USD				1,176,371,821,000		1,770,827,000,000		2,321,648,000,000		Mexican pesos						9,241,011,011,880		12,877,235,911,141		Nigerian naira				158,500,000,000		266,200,000,000		414,600,000,000		USD; year 2010				86,400,000,000		110,400,000,000		162,600,000,000		USD; year 2010				41,615,800,000		105,233,000,000		283,119,000,000		Argentinian pesos										survey numbers too low				330,000,000,000,000		440,000,000,000,000		620,000,000,000,000		Iranian rial (country not city)				18,689,762,564		87,165,000,000		140,816,995,088		USD				1,301,989,000,000		1,993,037,000,000		3,479,905,000,000		Philippine pesos				41,169,100,000		50,177,174,000		98,254,004,000		USD				668,660,000,000		1,005,350,000,000		2,644,950,000,000		Indian rupee; years 05 & 10				683,197,100,000		2,004,830,000,000		2,216,470,000,000		Indian rupee				565,261,700,000		1,020,887,500,000		1,610,995,845,000		Indian rupee; 2011 value projected from national GDP growth rate				70,000,000,000		75,000,000,000		80,000,000,000		USD				39,340,000,000		55,170,000,000		95,870,000,000		USD						220,134,000,000,000		282,944,000,000,000		Korean won																								248,248,740,000		581,356,240,000		1,150,552,980,000		Chinese yuan				284,165,110,000		608,186,140,000		1,242,343,900,000		Chinese yuan				521,012,000,000		1,057,224,000,000		1,919,569,000,000		Chinese yuan				370,800,000,000		811,780,000,000		1,625,190,000,000		Chinese yuan														20		22		21				74%		81%		78%

		GDP (PPP adjusted US dollars)				280,683,333,333		375,450,000,000		386,900,000,000						467,655,555,556		556,666,666,667		674,932,222,222						246,348,383,154		377,606,250,502		664,419,868,374																525,167,000,000		706,469,000,000		732,230,000,000						186,725,685,873		245,948,194,444		309,553,066,667								132,392,707,907		140,427,872,532						158,500,000,000		266,200,000,000		414,600,000,000						86,400,000,000		110,400,000,000		162,600,000,000						52,019,750,000		75,166,428,571		108,891,923,077										33,501,000,000		World Bank 2008				226,523,887,974		151,416,084,518		144,159,226,190		National scale, not megacity				18,689,762,564		87,165,000,000		140,816,995,088						65,099,450,000		90,182,669,683		139,755,220,884						41,169,100,000		50,177,174,000		98,254,004,000						49,166,176,471		68,391,156,463		141,441,176,471						50,235,080,882		132,770,198,675		111,942,929,293						41,563,360,294		67,608,443,709		81,363,426,515						70,000,000,000		75,000,000,000		80,000,000,000						39,340,000,000		55,170,000,000		95,870,000,000								284,117,191,533		339,668,667,467										1,139.71		World Bank 2008								506		World Bank 2008				75,226,890,909		166,101,782,857		273,941,185,714						86,110,639,394		173,767,468,571		295,796,166,667						157,882,424,242		302,064,000,000		457,040,238,095						112,363,636,364		231,937,142,857		386,950,000,000

		10-year growth rate in GDP 2001 to 2011 (%)				37.84										44.32										169.71										0.00										39.43										65.78										0.00										161.58										88.19										109.33										0.00										-36.36										653.44										114.68										138.66										187.68										122.84										95.76										14.29										143.70										0.00										0.00										0.00										264.15										243.51										189.48										244.37

		Formal gov't for metro area (yes/no)?								Y										N										Y																				Y										Y																				N										N										N										Y										Y										Y										Y										Y										Y										Y										Y										Y										N																																								Y										Y										Y										Y																				21								78%

		> 1 coordinating bodies (yes/no)?								Y										Y										N																				Y																														Y										Y										Y										Y										Y										Y										Y										Y										Y										Y										Y										Y										Y																																								Y										Y										Y										Y																				20								74%

																																																																																																																																																																																1,610,995,845,000.00

		PART 2:  Biophysical Characteristics

		Land area (km2)								1,594.70										12,011.00										1,080.00																				10,517.60										1,495.00										2,797.72										7,946.82										5,327.84										3,209.00										17,393.00										18,900.00										5,461.00										636.00										662.33		year 2010								1,483.00										603.40										1,886.67										3,527.00										1,860.00										605.96																														2,020.00										7,434.40						6,340.50		6,340.50		6,340.50						16,411.00		16,411.00		16,411.00																				23								85%

		Urbanized area (km2)								560.10										2,535.00										737.00		minus parks/greens																												792.37										999.60										1,957.48										1,084.09										2,477.00										1,573.40										1,390.00		"city" area; year 2006								5,343.00										636.00										556.00		incl. green space								1,113.65										na										185.00		Kolkata 'city'; not KMA								2,000.00										911.40										363.14																														1,991.64																														3,377.15																				19								70%

		Heating degree days								2,333.00										2,157.00										4,562.00										2,318.00										887.00										873.00										0.00		yr 2012								495.00										37.00										1,174.00										440.00										1,977.00										1,996.00										0.00										1.00										396.00										1.00										96.00										153.00										50.00										2,870.00										1,594.00										1,728.00										377										539.00										1,664.00										2,955.00																				27								100%

		Cooling degree days								6.00										24.00										50.00										133.00										7.00										45.00										1,012.00		yr 2012								120.00										385.00										199.00										574.00										708.00										123.00										1,027.00										976.00										1,174.00										1,216.00										1,076.00										1,149.00										1,164.00										59.00										227.00										311.00										685										725.00										370.00										218.00																				27								100%

		Annnual precipitation (mm)								601.00										637.40										698.00										1,220.00		NOAA								379.20										697.00										1,836.00										1,350.00										1,090.00										1,195.04										26.00										316.30										852.00										2,061.00										1,274.10										708.10										3,224.60										1,241.20										214.00										1,931.00										2,039.30										1,479.50		Tokyo JMA station, WMO ID = 47662								1,614.00		Osaka JMA station, WMO ID = 47772								1,269.70										1,632.30										1,009.10										720.60																				24								89%

		Annual solar radiation (k Wh/m2)								1,050.00										1,117.00										1,020.70																				2,073.00										1,934.50																				1,511.10										1,536.65										1,680.00										2,600.00										2,200.00										1,450.00										1,620.00										1,825.00										1,792.15										?										?										1,944.44										1,706.00										1,333.00																														2,054.40										1,305.56										1,219.20																														20								74%

		Building gross floor area (m2)                                                                            total						214,280,830.00												951,000,000.00																																																																																3,210,000.00										3,085,100.00		total																																						11,111,276.00										67,850,000.00										na										na										401,306,871.90										126,325,000.00		total								616,870,773.00		total								1,723,870,000.00										947,410,000.00										28,759,800.00		floor space under construction				148,290,100.00		285,851,900.00		369,667,000.00		total				383,240,000.00		702,820,000.00		980,920,000.00		total				377,165,000.00		570,690,000.00		809,860,000.00		total																		8								30%

		total per capita						28.39												80.23																														70.00																																																		0.25										0.15		excludes informal settlements																												29.80		estimate based on floor space additions (2004-13)								1.14										4.05																														25.89										8.09										58.59										48.39										55.44																14.88		28.68		28.99						22.97		35.78		41.79						27.23		35.65		40.12

		residential						138,961,340.00				year 2005								350,000,000.00										216,000,000.00																																																		na										na										2,826,000.00										2,036,166.00		estimate																		148,929,820.00												and pop. Increase (2001-11).								111,276.00										55,410,000.00																														285,910,659.00																														1,298,500,000.00		yr 2008								691,040,000.00		yr 2008								19,656,300.00						87,135,500.00		170,996,900.00		210,070,100.00						234,750,000.00		408,570,000.00		550,770,000.00						201,095,000.00		326,650,000.00		441,130,000.00																				14								52%

		residential per capita						18.41												29.53										18.78																				40.70																				10.80																														0.22										10.64		estimate; includes informal settlements								20.00										11.05										16.80										0.01										3.31																														18.45																														36.45										40.44																8.74		17.16		16.47						14.07		20.80		23.46						14.52		20.40		21.85

		commercial & institutional						75,319,490.00				year 2005								196,000,000.00																																																												na																				324,000.00										586,169.00		estimate																																						11,000,000.00		office & retail								8,520,000.00																														34,811,089.72																														347,650,000.00		commercial (yr 2003)								215,230,000.00		commercial (yr 2003)								4,699,300.00						61,154,600.00		114,855,000.00		159,596,900.00		non-residential				148,490,000.00		294,250,000.00		430,150,000.00		non-residential				176,070,000.00		244,040,000.00		368,730,000.00		non-residential																		12								44%

		industrial																		405,000,000.00																																																												na																				60,000.00										462,765.00		estimate																																																3,920,000.00																														80,585,123.18																														77,720,000.00		public national and provincial (yr 2005)								41,140,000.00		public national and provincial (yr 2005)								4,404,200.00																																																		6								22%

		PART 3:  Urban Metabolism																																																																																2010										2010

																						years 2002 & 2009

		Energy (Stationary)																														years 2002, 05, 10										All energy data scaled from 20 mil pop to 22 mil

																																										NJ data from yr 2006 not yr 2011																																																																																																																																																																																				Year 2010										Year 2010

		Electricity consumption (GWh) - renewable														54.00		57.00								0.00		0.00		0.00																				0.48																										0.00		0.00		0.00						0.00		0.00		0.00						0.00		0.00		0.00						318.32		532.84		1,523.37																0.00		300.00		3,066.00																										0.00		0.00		0.00						0.00		0.00		0.00						0.00		0.00		0.00																0.00		0.00		613.20																				310.28										23.61								0.04		4.07																																																		14								52%

		Electricity consumption (GWh) - grid				41,590.00		42,843.37		39,945.74						66,062.00		65,546.00		68,215.00						41,115.10		49,782.00		51,954.30																		70,662.00		63,898.00						13,186.99		13,376.33		13,667.11										1,600.00						37,354.00		45,555.00		53,830.00						17,201.00		28,798.00		33,241.00						24,555.00		28,164.00		34,170.00						19,762.60		22,044.60		29,374.10		year 2004						27,871.00		24,691.00						15,406.07		24,000.00		35,182.73						36,184.00		41,241.00		49,762.00						19,854.60		26,167.20		35,061.40						9,713.00		15,104.00		21,700.00								5,533.00		12,952.00		year 2007				na		9889.39		12383.02		2001 figure for Kolkata city, not KMA				11,964.00				20,690.00		years 2003 & 2010				4,986.49		7,251.71		9,058.07								41,824.00		46,903.00										240,472.50										141,311.39						21,228.71		48,720.38		69,601.98						25,827.32		44,000.48		63,120.34						56,130.00		93,864.00		126,913.00						36,319.00		57,535.00		80,686.00																				23								85%

		Electrical line losses (GWh)				3,862.75		3,426.25		3,466.26										11,500.00								6,509.40		4,835.50										28,940.77								4,946.34		4,472.86																				640.00						3,735.00		4,556.00		5,382.98						4,348.00		5,650.00		7,372.00																		3,440.40		3,482.80								4,180.70		3,703.70		15% of consumption				1,848.00		2,200.00		2,000.00						7,909.00		11,112.00		13,078.00						2,539.40		3,569.30		2,986.80						372.97		143.48		252.90		year 2002						553.30		1,295.00		ranges from 2 to 26 %; assume 10 %																								1,301.97		1,382.18		1,089.69								7,793.51		10,220.49										??										??						1,333.16		3,059.64		4,371.00						1,284.65		2,966.58		3,235.10						3,169.00		5,151.00		7,049.00						3,511.00		4,364.00		4,682.00																				19								70%

		Total electricity consumption (GWh)				41,590.00		42,843.37		39,945.74						66,116.00		65,603.00		68,215.00						41,115.10		49,782.00		51,954.30										148,681.77						0.00		70,662.00		63,898.48						13,186.99		13,376.33		13,667.11						0.00		0.00		1,600.00						37,354.00		45,555.00		53,830.00						17,201.00		28,798.00		33,241.00						24,555.00		28,164.00		34,170.00						20,080.92		22,577.44		30,897.47						0.00		27,871.00		24,691.00						15,406.07		24,300.00		38,248.73						36,184.00		41,241.00		49,762.00						19,854.60		26,167.20		35,061.40						9,713.00		15,104.00		21,700.00						0.00		5,533.00		12,952.00						0.00		9,889.39		12,383.02						11,964.00		0.00		20,690.00						4,986.49		7,251.71		9,671.27						0.00		41,824.00		46,903.00										240,782.78										141,335.00						21,228.71		48,720.42		69,606.05						25,827.32		44,000.48		63,120.34						56,130.00		93,864.00		126,913.00						36,319.00		57,535.00		80,686.00

		Total electricity consumption (TJ)				149,724.00		154,236.13		143,804.67						238,017.60		236,170.80		245,574.00						148,014.36		179,215.20		187,035.48										535,254.38						0.00		254,383.20		230,034.54						47,473.17		48,154.78		49,201.60						0.00		0.00		5,760.00						134,474.40		163,998.00		193,788.00						61,923.60		103,672.80		119,667.60						88,398.00		101,390.40		123,012.00						72,291.31		81,278.78		111,230.89						0.00		100,335.60		88,887.60						55,461.85		87,480.00		137,695.43						130,262.40		148,467.60		179,143.20						71,476.56		94,201.92		126,221.04						34,966.80		54,374.40		78,120.00						0.00		19,918.80		46,627.20						0.00		35,601.80		44,578.87						43,070.40		0.00		74,484.00						17,951.36		26,106.16		34,816.57						0.00		150,566.40		168,850.80										866,818.00										508,806.00						76,423.36		175,393.51		250,581.78						92,978.36		158,401.72		227,233.24						202,068.00		337,910.40		456,886.80						130,748.40		207,126.00		290,469.60

		10-year growth rate 2001-2011 (%)				-3.95										3.17										26.36										0.00										0.00										3.64										0.00										44.11										93.25										39.16										53.86										0.00										148.27										37.52										76.59										123.41										0.00										0.00										72.94						7-yr growth rate				93.95										0.00										0.00										0.00										227.89										144.39										126.11										122.16

		Natural gas (TJ)				320,814.00		277,020.36		230,094.00						266,366.00		285,574.00		242,676.00												no data from survey								914,522.41								316,595.42		329,145.34		includes power generation				35,769.70		67,147.32		90,770.25		estimate								7,632.24		scaled from national data				17,362.00		42,534.00		45,901.00						33,996.00		51,356.00		52,329.00						355,806.00		453,763.00		439,663.00						62,329.30		216,581.00		232,860.00										713,614.79						68,000.00		140,000.00		208,000.00						0.00		2,182.00		3,251.00						46,185.80		67,817.80		35,768.90						na		1,462.80		11,298.00						685.08		4127.47		4515.43		compressed natural gas (TJ)				~0		~0		~0										55,585.04		scaled from national data				137,207.57		202,228.02		267,472.92		scaled from national data						192,529.80		197,080.92										7,319.00										7,778.00						?		?		18,682.65												see Igor's data										see Igor's data										see Igor's data																		20								74%

		Fuel oil (TJ)				142,888.40		128,401.56		156,548.90						52,634.00		52,080.00		40,992.00		yr 2007				0.00		0.00		0.00										295,164.08						183,268.00		153,893.00		147,823.00		scaled by population																		14,733.44		scaled from national data				20,361.00		5,245.00		2,656.00						21,825.00		18,715.00		5,623.00						na		na		10,298.00						4,409.90		5,214.30		1,142.20						4,407.46		6,145.86								153,684.00		59,494.00		24,618.00						88,632.00		69,730.00		42,366.00						15,202.04		45,800.02		45,800.02		industry; year 2007; assume 2007 and 2011 same										see 'other' (below)										see 'other' (below)										see 'other' (below)								8,522.41		scaled from national data				28,653.49		33,123.02		52,517.07		yr 2010; scaled						327,662.44		306,780.29																										16,244.93		?		3,143.21												see Igor's data										see Igor's data										see Igor's data																		19								70%

		Coal (TJ)						3.24								1,428.00		1,092.00		1,638.00						0.00		0.00		0.00																16,858.00		12,860.00		9,866.00		scaled by population				17,579.90		28,203.96		24,600.50		estimate								112.99		scaled from national data				~0		~0		~0						12,243.00		12,186.00		17,816.00						0.00		0.00		0.00						213.40		257.30		275.10						0.00		0.00		0.00						73,269.00		27,622.00		25,497.00						34,240.00		55,451.00		81,264.00						na		na		na						~0		~0		~0		0.13% households use coal				na		na		na		see survey comments				na		na		na										15,462.65		scaled from national data				7,379.36		9,966.93		24,917.32		scaled from national data						7,506.10		5,793.77										62,250.00										47,529.00						961.41		?		1,887.66												see Igor's data										see Igor's data										see Igor's data																		17								63%

		Biomass/biofuels (TJ)						361.44										3,612.00		12,012.00						0.00		0.00		0.00										785.58						28,339.00		18,221.00		21,921.00		scaled by population				2,805.29		4,007.72		3,891.40		estimate								534,889.24		scaled from national data				~0		~0		~0						3,938.00		4,033.00		3,505.00						0.00		0.00		0.00						13,926.30		15,277.80		16,686.80						0.00		0.00		0.00								26,109.00		28,200.00						259,232.00		221,528.00		212,179.00						na		na		na						~0		~0		~0		see survey comments; also data for:										see survey comments; also data for:				~0		~0		~0										113,505.85		scaled from national data																1.53		0.96																										?		?		?												see Igor's data										see Igor's data										see Igor's data																		17								63%

		Other																												1,236,352.96		IEA, scaled from national data								27,126.21		steam																																		47,443.00		45,360.00		67,615.00		other oil products				21,550.00		22,290.00		21,975.00		other oil products																																																						59,479.30		127,126.50		4,938.10		kerosene (TJ)				9,225.14		7,482.81		2,206.49		kerosene (TJ)																																		6,253.82		7,002.59		3,675.30		kerosene; yr 2010; scaled																		177,151.00		LPG								27,726.00		LPG				5,774.56		?		12,089.04		crude oil				210,624.93		430,320.56		604,017.91		total non-electric sources (Tj)				757,084.16		1,064,682.56		978,551.33		total non-electric sources (Tj)				622,978.85		728,408.16		652,342.88		total non-electric sources (Tj)																		10								37%

																																								10,247.68		kerosene, LPG, coal, waste oil																																																																																																								9,580.34		41,859.64		8,980.98		diesel fuel (TJ) (Solar + Minyak)				2,774.55		968.32		192.67		diesel (TJ)				1,737.34		834.68		59.96		diesel (TJ)				214.71		638.33		89.94		diesel (TJ)																																						229,914.00		coal products								99,150.00		coal products				164.27		?		226.43		kerosene

																																																																																																																																																												174.31		na		3,192.91		furnace oil (TJ)				11,667.58		8,476.94		5,350.69		furnace oil (TJ)				908.57		2,869.95		1,441.33		furnace oil (TJ)																																						446,103.00		Town gas								246,341.00		Town gas				3,065.84		?		2,927.06		LPG

																																																																																																																																																												177.68		51.53		74.60		lubes & greases (TJ)				376.31		75.60		70.59		lubes & greases (TJ)				50.33		667.57		37.45		lubes & greases (TJ)																																						124,862.00		heat								61,547.00		heat

																																																																																																																																																												23,284.96		28,539.95		35,638.57		LPG (bulk + packed) (TJ)				14,231.73		17,357.52		18,849.16		LPG (bulk + packed) (TJ)				2,159.07		5,383.38		4,759.42		LPG (bulk + packed) (TJ)

																																																																																																																																																												1,071.44		87.25		19.91		mineral oil (TJ)				1,692.47		458.71		159.56		mineral oil (TJ)				659.92		230.42		20.32		mineral oil (TJ)

		Total energy consumption (heating + ind. fuels) (TJ)				463,702.40		405,786.60		386,642.90						320,428.00		342,358.00		297,318.00						0.00		0.00		1,236,352.96						0.00		0.00		1,247,845.96						228,465.00		501,569.42		508,755.34						56,154.89		99,359.00		119,262.15						0.00		0.00		557,367.90						85,166.00		93,139.00		116,172.00						93,552.00		108,580.00		101,248.00						355,806.00		453,763.00		449,961.00						80,878.90		237,330.40		250,964.10						4,407.46		6,145.86		713,614.79						294,953.00		253,225.00		286,315.00						382,104.00		348,891.00		339,060.00						130,447.49		282,603.96		95,488.00						36,708.09		38,592.66		52,623.15						30,390.51		31,330.91		29,005.39						3,992.60		9,789.64		6,348.46						0.00		0.00		193,075.94						179,494.23		252,320.56		348,582.61						0.00		527,699.86		509,655.94						0.00		0.00		1,047,599.00						0.00		0.00		490,071.00						26,211.01		0.00		38,956.05						210,624.93		430,320.56		604,017.91						757,084.16		1,064,682.56		978,551.33						622,978.85		728,408.16		652,342.88

		Total energy consumption (res & comm heating) (TJ)								142,284.59										255,693.48																																								21,824.97																				31,831.13										41,309.18										279,875.74																														28,631.50		too low?								111,889.80																				48,413.30										28,773.35										5,923.11																														236,480.36																														8,531.37																														295,511.33

		Energy (Mobile)																																																																																																																																																																																																																												Year 2010										Year 2010

																																year 2010																																																																																																														scaled from national data (based on pop.)																																																																																																																								includes marine & jet fuel; see survey notes										includes jet fuel; see survey notes

		Gasoline (TJ)				112,661.55		97,568.14		73,729.17						86,052.00		68,208.00		68,208.00		2006 & 2011 assumed equal								263,052.06										832,926.06										189,000.02						180,850.00		192,600.00		215,240.00																95,961.00		89,300.00		108,785.00						31,130.00		29,176.00		31,717.00						51,194.00		43,398.00		54,311.00						5,129.58		5,853.42		7,451.70								129,295.08		173,460.00		yrs 2008 and 2010				24,545.00		33,850.00		23,131.00						15,454.03		15,092.79		15,530.58						69,601.53		196,721.31		102,811.88						26,775.80		32,998.80		38,168.20						13,735.75		11,031.95		7,420.94						545.02		1,170.82		2,519.41																												58,084.02		57,597.04										459,236.00										199,544.00						6,189.49		?		35,264.90						34,624.00		87,406.99		191,923.75						59,148.03		115,743.08		203,320.55						59,375.28		119,372.81		167,783.49																				19								70%

		Diesel (TJ)				85,101.94		106,773.87		109,226.49						127,010.00		138,096.00		138,096.00		2006 & 2011 assumed equal																		176,121.49										100,995.45						33,410.00		34,840.00		37,690.00																73,422.00		75,222.00		76,100.00						44,899.00		38,173.00		63,312.00						87,158.00		67,415.00		61,474.00						7,955.90		9,551.00		11,921.30								43,632.78		129,568.90		year 2010				31,736.00		35,901.00		45,259.00						23,945.05		22,736.82		23,198.62						54,673.34		94,844.02		48,080.66		diesel fuel				48,040.60		60,778.10		42,636.50						27,321.97		25,203.35		15,951.34						1,871.07		5,736.96		9,580.34																												68,190.70		56,929.17										188,218.00										97,915.00						53,642.91		?		32,710.85						52,366.82		123,748.41		215,859.27						96,133.34		156,933.77		223,581.78						43,940.89		75,285.05		102,603.65																				18								67%

		Jet fuel (TJ)				61,650.00		1,770.60		1,556.20						200,000.00		253,000.00		253,000.00		2006 & 2011 assumed equal																												4,814.23						2.66		48.98		91.26		scaled by population														55,123.00		67,694.00		94,589.00						24,186.00		21,464.00		32,550.00																81,509.45		98,096.72		96,625.27										54,845.29																1,528.98		1,303.09		1,655.63						1,394.46		38,327.31		38,327.31		assume 2006 and 2011 same				27,993.07		51,867.67		78,655.66						29,750.68		48,447.99		23,362.94						144.90		4,028.94		6,615.76																9,159.27		12,427.37		7,374.72																																				2,924.10		2,198.88		15,897.53		includes marine fuel; see survey notes				15,926.00		7,403.62		87,697.04		these data already counted in lines 58 and 59; see Shenzhen survey																																						14								52%

		Marine fuel (TJ)				4,500.00		9,450.00		1,771.20																																																																														1,655.00		2,586.00																																								4,816.00						3,479.82		2,511.97		1,324.81						8,482.09		3,409.87		3,409.87		assume 2006 and 2011 same				0.00		0.00		0.00						30,967.53		25,416.62		4,502.94																																																																																																																								7								26%

		Other																																						1,493.15		CNG																												46,262.31		oil products; scaled by pop				25,239.00		45,628.00		74,854.00		ethanol				8,597.00		9,280.00		19,377.00		ethanol																										53,869.56				mazut (heavy fuel oil); yrs 2003 & 2008						11,447.00		7,795.00		LPG														21.34		14.76		14.76		aviation gasoline; assume 2006 and 2011 same				na		760.54		15,750.84		natural gas (TJ)				685.08		4,127.40		4,515.43		compressed natural gas (TJ)								968.90		natural gas; scaled from nat. data								10,436.00		natural gas; scaled from nat. data				0.00		703.92		4,205.97		natural gas; scaled from nat. data						29,971.93		22,278.47		LPG																																		3,315.00						fuel oil				22,350.65		64,095.56		81,411.57		fuel oil								62.72		fuel oil																		10								37%

																																								20,639.14		Ethanol																																		2,898.00		11,227.00		5,883.00		natural gas				9,148.00		28,749.00		29,502.00		natural gas																																																						537.32		197.67		197.67		diesel oil; assume 2006 and 2011 same				na		1,879.20		2,923.20		electricity (Metro rail) (TJ)				na		na		na		electricity (TJ)																		39,427.97		oil; scaled from nat. data				5,559.65		6,815.06		9,321.38		oil products; scaled from nat. data																																												22,582.00						kerosene				25,381.15		118,433.89		175,109.70		kerosene				53,232.27		99,069.61		185,739.38		kerosene

																																								11,614.54		Electric traction																																																																										5,167.08		1,798.31		5,274.64		kerosene; yrs 2003, 2007, and 2010																								na		6,831.01		6,831.01		biodiesel; assume 2006 and 2011 same														0.00		641.58		123.46		LPG (auto) (TJ)						51.43		324.39		LPG (auto) (TJ)

																																																																																																																																																																						10,199.67		8,228.42		3,405.06		kerosene (TJ)				2,169.81		3,824.49		4,553.54		kerosene (TJ)

		Total energy consumption (transportation) excl. marine/jet fuel (TJ)				197,763.49		204,342.01		182,955.66						213,062.00		206,304.00		206,304.00						0.00		0.00		263,052.06						0.00		0.00		1,042,794.37						0.00		0.00		289,995.47						214,260.00		227,440.00		252,930.00						0.00		0.00		46,262.31						197,520.00		221,377.00		265,622.00						93,774.00		105,378.00		143,908.00						138,352.00		110,813.00		115,785.00						13,085.48		15,404.42		19,373.00						5,167.08		228,595.72		308,303.54						56,281.00		81,198.00		76,185.00						39,399.09		37,829.62		38,729.20						124,833.53		298,608.77		157,935.98						74,816.40		96,416.64		99,478.74						51,942.48		49,232.69		31,416.23						4,585.89		10,783.71		17,946.58						0.00		0.00		49,863.97						5,559.65		7,518.98		13,527.35						0.00		156,246.66		136,804.68										647,454.00						0.00		0.00		297,459.00						59,832.40		0.00		67,975.75						96,961.82		203,751.78		320,085.98						203,013.18		455,206.30		683,423.60						156,548.43		293,727.47		456,189.24

		10-year growth rate				-7.49										-3.17										0.00										0.00										0.00										18.05										0.00										34.48										53.46										-16.31										48.05																				35.37										-1.70										26.52										32.96										-39.52										291.34										0.00										143.31										0.00										0.00										0.00										13.61										230.12										236.64										191.40

		Total energy consumption (stationary + mobile) (TJ)				811,189.89		764,364.74		713,403.23						771,507.60		784,832.80		749,196.00		-22,311.60				148,014.36		179,215.20		1,686,440.51						0.00		0.00		2,825,894.71						228,465.00		755,952.62		1,028,785.35						317,888.06		374,953.78		421,393.75						0.00		0.00		609,390.20						417,160.40		478,514.00		575,582.00						249,249.60		317,630.80		364,823.60						582,556.00		665,966.40		688,758.00						166,255.70		334,013.60		381,568.00						9,574.54		335,077.18		1,110,805.93						406,695.85		421,903.00		500,195.43						551,765.49		535,188.22		556,932.40						326,757.58		675,414.64		379,645.02						146,491.29		189,383.70		230,221.89						82,332.99		100,482.41		107,048.82						0.00		56,175.15		68,873.91						43,070.40		0.00		317,423.91						203,005.24		285,945.69		396,926.53						0.00		834,512.92		815,311.42										2,561,871.00						0.00		0.00		1,296,336.00						162,466.77		175,393.51		357,513.58						400,565.11		792,474.05		1,151,337.13						1,162,165.34		1,857,799.26		2,118,861.73						910,275.69		1,229,261.63		1,399,001.73								0.00

		2011 total								713,403.23										749,196.00										1,686,440.51										2,825,894.71										1,028,785.35										421,393.75										609,390.20										575,582.00										364,823.60										688,758.00										381,568.00										1,110,805.93										500,195.43										556,932.40										379,645.02										230,221.89										107,048.82										68,873.91										317,423.91										396,926.53										815,311.42										2,561,871.00										1,296,336.00										357,513.58										1,151,337.13										2,118,861.73										1,399,001.73								23,413,541.77

		2006 total						764,364.74										784,832.80										179,215.20										0.00										755,952.62										374,953.78										0.00										478,514.00										317,630.80										665,966.40										334,013.60										335,077.18										421,903.00										535,188.22										675,414.64										189,383.70										100,482.41										56,175.15										0.00										285,945.69										834,512.92																				0.00										175,393.51										792,474.05										1,857,799.26										1,229,261.63										12,144,455.31

		2001 total				811,189.89										771,507.60										148,014.36										0.00										228,465.00										317,888.06										0.00										417,160.40										249,249.60										582,556.00										166,255.70										9,574.54										406,695.85										551,765.49										326,757.58										146,491.29										82,332.99										0.00										43,070.40										203,005.24										0.00																				0.00										162,466.77										400,565.11										1,162,165.34										910,275.69												0.00

		10-year growth rate 2001-2011 (%)				-12.05										-2.89										1,039.38										0.00										350.30										32.56										0.00										37.98										46.37										18.23										129.51																				22.99										0.94										16.19										57.16										30.02										0.00										636.99										95.53										0.00										0.00										0.00										120.05										187.43										82.32										53.69

		Water																														years 2002, 05, 10

																																																																																																																																																																												year 2007

		Consumption (ML) -- excluding line losses				503,150.00		512,382.00		558,319.00										1,615,054.36						2,777,000.00		2,634,000.00		1,496,000.00								10,916,721.94				yr 2005								3,330,000.00										1,122,400.00										953,923.77						962,637.00		1,037,204.00		1,169,665.00						749,070.00		789,791.00		1,029,183.00								1,148,764.00		1,242,177.00						1,257,882.35		1,910,830.85		2,797,707.85						726,604.09		757,166.01		833,800.82						642,000.00		732,000.00		823,749.00						558,750.00		594,010.00		819,920.00						237,192.20		284,649.20		305,684.00						781,142.86		798,928.47		1,006,071.43								1,642,853.00		1,725,195.00								443,840.00		1,133,540.00		incl. private H2O tapping; unreliable data				190,764.00		284,632.00		378,500.00						193,248.00		359,561.50		525,235.00								1,120,437.00		1,105,221.00										4,186,439.73		scaled by population								2,513,773.97		scaled by population				1,287,860.00		1,731,640.00		1,954,910.00						8,300,000.00		8,020,000.00		7,302,000.00								9,482,600.00		8,286,650.00						3,890,000.00		3,430,000.00		3,600,000.00																				22								81%

		Line losses (ML)				159,887.00		210,378.00		148,947.00										97,243.00																														330,000.00								53.70																		740,748.00		852,589.00		835,333.00						880,263.00		872,546.00		558,059.00								873,708.00		944,754.00										171,550.00						242,201.36		252,388.67		277,933.61		about 25% of consumption				243,960.00		212,280.00		148,274.00						895,370.00		710,670.00		428,170.00																312,457.14		319,571.39		402,428.57		assume 40 % of consumption values						328,570.60		345,039.00								155,344.00		249,378.80						75,700.00		113,550.00		151,400.00						108,218.88		129,478.00		173,695.21								112,556.00		45,117.00																										148,921.00		45,079.20		50,355.00								247,370.00		274,491.00								1,673,400.00		1,462,350.00						595,170.00		524,790.00		550,800.00																				17								63%

		Line losses as a percentage of consumption (%)				31.8%		41.1%		26.7%										6.0%																														9.9%																										76.9%		82.2%		71.4%						117.5%		110.5%		54.2%								76.1%		76.1%										6.1%						33.3%		33.3%		33.3%						38.0%		29.0%		18.0%						160.2%		119.6%		52.2%																40.0%		40.0%		40.0%								20.0%		20.0%		Reddy (2013)						35.0%		22.0%						39.7%		39.9%		40.0%						56.0%		36.0%		33.1%								10.0%		4.1%																										11.6%		2.6%		2.6%						0.0%		3.1%		3.8%								17.6%		17.6%						15.3%		15.3%		15.3%

		Total water consumption (ML) excluding line losses				503,150.00		512,382.00		558,319.00						0.00		0.00		1,615,054.36						2,777,000.00		2,634,000.00		1,496,000.00						0.00		10,916,721.94		0.00						0.00		0.00		3,330,000.00						0.00		0.00		1,122,400.00						0.00		0.00		953,923.77						962,637.00		1,037,204.00		1,169,665.00						749,070.00		789,791.00		1,029,183.00						0.00		1,148,764.00		1,242,177.00						1,257,882.35		1,910,830.85		2,797,707.85						726,604.09		757,166.01		833,800.82						642,000.00		732,000.00		823,749.00						558,750.00		594,010.00		819,920.00						237,192.20		284,649.20		305,684.00						781,142.86		798,928.47		1,006,071.43						0.00		1,642,853.00		1,725,195.00						0.00		443,840.00		1,133,540.00						190,764.00		284,632.00		378,500.00						193,248.00		359,561.50		525,235.00						0.00		1,120,437.00		1,105,221.00						0.00		0.00		4,186,439.73						0.00		0.00		2,513,773.97						1,287,860.00		1,731,640.00		1,954,910.00						8,300,000.00		8,020,000.00		7,302,000.00						0.00		9,482,600.00								3,890,000.00		3,430,000.00		3,600,000.00

		Total water consumption (ML) including line losses				663,037.00		722,760.00		707,266.00						0.00		0.00		1,712,297.36						2,777,000.00		2,634,000.00		1,496,000.00						0.00		10,916,721.94		0.00						0.00		0.00		3,660,000.00						0.00		53.70		1,122,400.00						0.00		0.00		953,923.77						1,703,385.00		1,889,793.00		2,004,998.00						1,629,333.00		1,662,337.00		1,587,242.00						0.00		2,022,472.00		2,186,931.00						1,257,882.35		1,910,830.85		2,969,257.85						968,805.45		1,009,554.69		1,111,734.43		based on 250 L per day per person				885,960.00		944,280.00		972,023.00						1,454,120.00		1,304,680.00		1,248,090.00						237,192.20		284,649.20		305,684.00						1,093,600.00		1,118,499.86		1,408,500.00						0.00		1,971,423.60		2,070,234.00						0.00		599,184.00		1,382,918.80						266,464.00		398,182.00		529,900.00						301,466.88		489,039.50		698,930.21						0.00		1,232,993.00		1,150,338.00						0.00		0.00		4,186,439.73						0.00		0.00		2,513,773.97						1,436,781.00		1,776,719.20		2,005,265.00						8,300,000.00		8,267,370.00		7,576,491.00						10,629,000.00		11,156,000.00		9,749,000.00						4,485,170.00		3,954,790.00		4,150,800.00

		Production (ML)																		1,736,840.13																														3,330,000.00										1,072,983.00								249,613.84		122,174.96						1,703,385.00		1,889,793.00		2,004,999.00						1,630,333.00		1,662,338.00		1,587,241.00						na		2,022,471.00		2,186,931.00						2,472,875.00		2,755,750.00		3,202,875.00																										1,453,740.00		1,304,580.00		1,248,090.00						409,664.50		557,780.70		535,718.90						871,742.20		897,991.20		1,160,481.00		year 2005; public supply only				na		1,706,653.00		1,788,995.00						387,703.00		394,200.00		768,470.00																445,300.00		562,100.00		784,750.00								1,246,237.00		1,187,287.00																										1,287,860.00		1,731,640.00		1,954,910.00						8,300,000.00		8,020,000.00		7,302,000.00						11,036,000.00		11,857,000.00		9,749,000.00						3,890,000.00		3,430,000.00		3,600,000.00																				17								63%

		Production - surface water (ML)																		1,380,409.76																														2,650,000.00								309,831.70										1,122.00																		1,630,333.00		1,662,338.00		1,587,241.00						na		1,559,012.00		1,652,498.00		not representative of metro area				1,965,981.50		2,330,981.30		2,695,981.30																										1,426,110.00		1,289,810.00		1,248,090.00						409,664.50		534,987.60		527,854.10						759,838.70		786,087.70		1,001,605.60						na		1,706,653.00		1,788,995.00						na		350,838.00		582,451.00										188,722,721.52						32,850.00		73,000.00		101,835.00																																				1,228,460.00		1,675,810.00		1,852,900.00						8,240,000.00		7,985,000.00		7,244,000.00						10,963,000.00		11,800,000.00		9,735,000.00						1,170,000.00		570,000.00		480,000.00																				17								63%

		Production - ground water (ML)																		356,430.37																														680,000.00								813,054.20		2,339,000.00								82.52																		0.00		0.00		0.00						na		64,393.00		91,169.00		not representative of metro area				105,397.40		109,114.60		141,893.80																										27,630.00		14,770.00		0.00						0.00		22,793.10		7,864.80						111,903.50		111,903.50		158,875.40						na										na		43,362.00		186,019.00										29,603,564.16						412,450.00		489,100.00		682,915.00								28,195.00		22,437.00																										59,030.00		55,410.00		9,910.00						60,000.00		35,000.00		58,000.00						73,000.00		57,000.00		14,000.00						2,720,000.00		2,220,000.00		1,880,000.00																				17								63%

		10-year growth rate in water consumption 2001-2011 (%)				10.96										0.00										-46.13										0.00										0.00										0.00										0.00										21.51										37.39										0.00										122.41										14.75										28.31										46.74										28.88										28.79										0.00										0.00										98.41										171.79										0.00										0.00										0.00										51.80										-12.02										0.00										-7.46

		Wastewater

																																																																																																																																														year 2013																														year 2007

		Volume (ML)														1,250,835.00																																		1,320,000.00								192,000.00										3,036,658.97		3,554,630.83		too high?				770,109.00		829,763.00		935,732.00						599,256.00		631,833.00		823,346.00						na		na		943,543.00						438,000.00		2,664,500.00		3,066,000.00		yrs 2006 and 10 include industrial wastewater						115.00								105,000.00		150,000.00		183,900.00										67,938.91						na		na		500,056.00						842,730.20		884,176.00		925,621.70		year 2012				na		940,970.00		1,036,600.00						na		63,145.00		78,256.00						161,241.00		168,811.00		172,596.00		not sure?				12,973.13		18,842.50		16,738.41								19,469.10		23,161.81						7,306,034.88		7,292,750.01		6,366,960.26		scaled by population														865,450.00		1,241,000.00		1,359,000.00						3,786,000.00		3,037,000.00		1,648,000.00						1,950,000.00		2,216,000.00		2,279,000.00						865,415.00		1,292,100.00		1,455,430.00																				19								70%

		Loading (kt BOD)														122.80		180.20		66.50																																																?		?						352.00		378.00		391.00						214.00		227.00		235.00						na		na		na						na		na		na																										na		na		na										?		data unclear				112.42		88.70		82.18						na		na		41.30						na		na		27.70		354 mg/litre								0.60						77.84		226.11		66.95		not sure?						231.41		166.08		units are ML not Kt																								129.82		186.15		203.85						567,900		462,000		220,200						305.00		301.98		249.00		kt COD not BOD				170.00		109.87		193.20		kt COD not BOD																		11								41%

		Waste

																																																																																																																																																																																																																														scaled by population										scaled by population

		Solid waste disposal - land (Kt)				3,207.00		2,692.00		1,696.00						1,215.00				2,635.00		yr 2002 and 2010								4003.2																				516.68						4,380.00		4,836.25		4,622.36								3,966.13		2,536.31								4,496.00		5,836.00								4,041.00		3,629.00						4,527.00		4,081.00		4,531.00						3,776.93		4,662.88		6,535.37										2,555.00						3,465.39		4,575.59		5,292.50		too large?						2,124.74		2,683.74						4,860.92		5,672.98		5,489.24		reporter uncertainty				2,233.00		2,443.00		2,956.00		90% waste to landfill; 5% composted				3,580.00		3,750.00		5,490.00						1,065.00		1,067.00		1,070.00		years 2003, 2005, 2013				400.00		900.00		1,600.00		not sure?				766.50		985.50		1,387.00								2,570.68		1,930.98						2,051.09		2,882.62		1,609.66										960.21		includes residue from incineration; see survey				2,975.67		2,577.00		2,795.70						2,440.00		2,550.00		3,207.60		land/incineration not specified						2,088.00		3,627.10								4,683.00		4,295.70																				22								81%

		Waste incineration (Kt)				886.00		767.00		896.00						3,536.00				3,898.00		yr 2002 and 2010								598.20																				5,592.65						0.00		0.00		0.00																										0.00		0.00		0.00						0.00		0.00		0.00						2,111.24		2,872.00		3,025.32						0.00		0.00		0.00						3,051.21		3,851.21		4,498.63		too large?														0.00		0.00		0.00										1,204.50		year 2013-14				0.00		0.00		0.00		facilities expected to operate soon				0.00		0.00		0.00		facilities expected to operate soon						109.50				not sure?				0.00		0.00		0.00								320.56		726.13						13,048.17		11,963.83		10,833.43										5,853.80						868.34		752.00		1,781.60																		1,145.00		592.30								98		944.6																				18								67%

		Total solid waste  disposal (kt)				4,093.00		3,459.00		2,592.00						4,751.00		0.00		6,533.00						0.00		0.00		4,601.40		assuming 400 kg/person/year, 13% incinerated						40,214.71		33,203.38		yr 2010				0.00		0.00		6,109.33						4,380.00		4,836.25		4,622.36						0.00		3,966.13		2,536.31						0.00		4,496.00		5,836.00						0.00		4,041.00		3,629.00						4,527.00		4,081.00		4,531.00						5,888.16		7,534.87		9,560.68						0.00		0.00		2,555.00						6,516.60		8,426.80		9,791.13						0.00		2,124.74		2,683.74						4,860.92		5,672.98		5,489.24						2,233.00		2,443.00		4,160.50						3,580.00		3,750.00		5,490.00						1,065.00		1,067.00		1,070.00						400.00		1,009.50		1,600.00						766.50		985.50		1,387.00						0.00		2,891.24		2,657.11						15,099.26		14,846.45		12,443.09						0.00		0.00		6,814.01						3,844.01		3,329.00		4,577.30						2,440.00		2,550.00		3,207.60								3,233.00		4,219.40								4,781.00		5,240.30

		10-year growth rate in solid waste disposal 2001-2011 (%)				-36.67										37.51										0.00										0.00										0.00										5.53										0.00										0.00										0.00										0.09										62.37										0.00										50.25										0.00										12.93										86.32										53.35										0.47										300.00										80.95										0.00										-17.59										0.00										19.08										31.46										0.00										0.00

																																																																																																																																																																																																																																																																		579.00		78 (Other)		compost						196.00		991 (Other)		compost

		Electricity sources																																																																																years 2002 & 10										years 2002 & 10																																																																																																																																																																																																						17								63%

																																																				missing information																														data for Brazil										data for Brazil																																																																																years 2002 and 2005; state-level data

		Coal (%)				40		44.8		37.3						3		5								0		0		0																		?										5.33												na						4.3		1.6		1.4						4.3		1.6		1.4						0.71		1.14		2.186						0.06		0.04		0.03						0		0		0						0		0		0						40		27		37																38.46		38.46		14.2						63.04		61.53								99.99		99.99		99.99						0.4		7.3		0.43						0		1.15		2.49																																				68.55		78.97		77.8						74.81		90.64		99.93																89.51		62.29		43.54

		Oil (%)				1.1		1.2		0.5						1		2								0		0		0																		?										26.43												na						7.6		2.6		3.6						7.6		2.6		3.6						1.01		7.17		9.948						61.24		51.85		48.05																90		32		30						21		8		5																~0		~0		~0																0		0		0						39.5		33.81		41.59						6.74		5.49		12.61																																				19.4		2.43		0.3						24.93		9.36		0.07																6.46		14.09		9.84

		Natural gas (%)				31.1		31.1		31.1						2		4								100		100		100																		?																						>50						7.6		4		6.8						7.6		4		6.8						45.92		46.55		50.794						33.69		43.65		49.4																10		68		65						2		29		30																61.53		61.5		85.8						12.29		5.68								0		0		0						32		64.59		55.38						87.55		88.71		82.12																																				3.34		0.48		1.6						?		?		?																0.23		0		27.8

		Hydropower (%)				0.4		0.4		0.6						15		12																														?										21.65												<45						69.8		84.6		80.5						69.8		84.6		80.5						43.02		37.46		30.806						4.95		4.28		3.95																0		0		0						15		18		14																0		0		0						2.87		11.25								0		0		0						25.2		12.6		33.6						5.71		4.65		2.78																																				8.17		15.9		17.2						?		?		?																3.8		21.07		12.29

		Nuclear (%)				27.2		21.9		23.1						76		78																														?										2.79												na						10.2		3		2.7						10.2		3		2.7						9.35		7.68		6.253						na		na		na						0		0		0						0		0		0						0		0		0																0		0		0						1.81		1.16								0		0		0						2.9		1.6		1.98						0		0		0																																				0.54		2.13		1.8						?		?		?																0		0		0

		Off-site wind (%)								1.6						0		0		0.3						0		0		0																		?										0.047												<2						0.1		0.1		0.4						0.1		0.1		0.4						0		0		0.012						0.05		0.18		0.21						0		0		0						0		0		4.8								0.09		0.13																0		0		0																0		0		0												0.346 million MW for 2011				0		0		0																																				0		0.09		1.3		includes solar				?		?		?																0		2.55		6.16		includes solar

		Off-site solar (%)														0		0								0		0		0																		?																						<2						0		0		0						0		0		0						0		0		0.001						na		na		219 GWh		divide by total elec.consmpt				negligible		negligible		negligible						0		0		0.2								0.003		0.002																0		0		0		solar energy used in thermal form														0		0		0												0.29 million MW for 2011				0		0		0																																														?		?		?

		Other								1.9						2		3				waste & others																										?																												0.4		4.2		4.7		biomass				0.4		4.2		4.7		biomass																																																0.17		biomass																				waste-to-energy plants generate 16MW/day																																																																																				0.25		?		?		refinery gas

		GHG emissions factor (t CO2e / GWh)				487.37		511.17		457.47								84.41				yr 2004																										?										0.59637		0.56268																		32.3		51.2								32.3		51.2								515		54																						see survey						517.179		631.00683																?		?		?		data unclear								?								0.87		0.79		years 2007 and 2013								?		0.846 t/MWh (coal)						1.3		1.9		t CO2e/cap				32.449		48.17		51.037		year 2009								?																										625.38		616.78		622.31																										952.86		748.8		608.51

		Electricity consumption (2011)																																																																																																																																																																																																																																																																																																18								67%

		residential (%)								12.4										41																														30										16.21										35										34.3										35.5										40.7										42.3										41										34										33.0										35.0										49.2										49										46.74										42.27										38.37										27.6																														12.85										20.38																				17.9

		commercial/institutional (%)								11.1										42																																								19.79										9										25.8										27.5										27.5										8										36										28										32.0										32.0										25.6										38		includes railway electricity (very low)								17.34										10.36		commercial								8.66																																								22.55										?																				11.34

		industrial (%)								11.4										13																																								51.2										55										30										20.7										18.7										31.4										16										31										34.0										28.0										15.2										13										27.86										34.22										51.85										4.8																														60.15										52.14																				29.8

		transportation (%)								0.5										4																																								5.7										>1										na										1.34										1.1										9.4																				7										0.2																																								0.04		railway																		1.11																																								2.17										?																				7.7

		other								3.1		energy industry																																																																																																		9.1		gov't, agric								7		including transportation																												3.0		social								3.71		public water works and street																		0.4		public water works and sewage pump								11.1		bulk supply + other																		60.0		com/trnsprt

										0.3		exports																																																																																																																																										1.0		street lighting								0.37		licenses																		0.42		public lighting								0.81		public lighting																		7.6		institutional

										61.3		conv/trans/distr losses																																																																																																																																																				5.79		other																		1.21		agricultural irrigation and dewatering								1.24		agriculture

																																																																																																																																																																																				0.16		other

		Stationary energy consumption (2011)

																																																																																																																																																																												energy source is LPG										energy source is LPG

		residential (%)								23.6										56.0																																								15.7										na										22.9										13.3										54.4																														10.0		too low?								24.0										na										88.0										98.5										93.3										?										na												these data for S. Korea																												12.9										7.1																				32.1																				13								48%

		commercial/institutional (%)								13.2										30.0																																								2.6										na										4.5										27.5										7.8																														0.0										9.0										na										4.0										0.7																				?										na																																								9.0										?																				13.2

		industrial (%)								20.8										15.0		incl. 1% of agric. consump.																																						8.2										na										47.0										20.7										37.8																														0.0										23.0										na										8.0										0.9										0.4										?										an										8.7																														63.9										46.3																				32.0

		other								42.4		transport																																																																														1.3		transportation																																																																																								6.4		transportation																												46.4		res/com

																																																																																																																																																																																																																		39.3		trnsprt

																																																																																																																																																																																																																		5.6		institutional, other

		Materials (2011)																																																																																																																																																																										year 2013

												other materials given

		Buliding materials										year 2000																																																																																																																																																																										poor data quality

		Cement																																																																																																																																																																																																								scaled from national data																																																																																								16								59%

		net import (Kt)				43.57														1,615.00		yr 2008																												34,300.00																														3,108.00										670.00																																																		30,000,000.00		national data								na										1,610.00										na										na										768,220.00										0.00																																								unknown

		production (Kt)				1,459.78														700.00		yr 2008																																																										5,069.00										2,169.00																				37,063.00										4,015.00										13,212.25										16,063,000,000.00		national data								na										0.00										0.00										0.00										44,000.00										12,668.25																																								115,920.72						12,040.00		19,110.00		8,870.00										8,182.80						7,273.00		10,163.00		9,232.90

		consumption (Kt)				1,503.35														2,315.00		yr 2012																																																										8,176.81										2,839.00																																								1,705.95										15,625,000,000.00		national data								na										9,197.84										9,190.00										7,758.52										2,088.00										8,864.60																																								130,462.24

		Steel																																																																																																																																																																																																								scaled from national data																																																																																								14								52%

		net import (Kt)																		211.00		yr 2003																																																										1,039.00										-4,173.00																																																												na										877.30										na										na										3,200.00										0.00																																								16.25						1,384.46		2,105.40		1,465.23

		production (Kt)																		0.00		yr 2003																																																										3,243.00										6,746.00																				5,382.00		quantity also given for iron ore / phosphate																																						na										0.00										0.00										0.00										400.00										5,080.00																																								413.41						2,400.70		6,231.00		6,846.90										24,828.10						8,090.00		12,694.00		2,895.80

		consumption (Kt)				642.00														211.00		yr 2003																																																										4,281.67										2,573.00																																																												na										3,157.19										3,160.00										2,652.77										7,000.00										2,540.00																																								unknown						3,590.30		7,047.11		7,347.21		import + prod - export (see Igors data)

		Other																				total all bldg materials																																																																																																																																																																																				# of brick pieces given																																																																																								6								22%

		net import (Kt)																		12,132.00																																																																																																																																												na		aluminum								na		aluminum								na		aluminum								5,300.00		bricks and tiles

		production (Kt)																		16,990.00																																																																																																																																												0.00										0.00										0.00

		consumption (Kt)																		29,122.00																																																																																																																																												69.15										70.00										72.10

		net import (Kt)																																																																																																																																																														na		paints & ceramic tiles								na		paints & ceramic tiles								na		paints & ceramic tiles

		production (Kt)																																																																																																																																																														0.00										0.00										0.00

		consumption (Kt)																																																																																																																																																														288.64										290.00										241.91

		Food																				yr 2006										year 2010																				year 2006																																																																																																																																																																																																																																														13								48%

		net import (Kt)				1,315.74														4,578.00										7,278.40																																																		11,206.00										6,676.00																																																														see below										see below										see below										see below										see below																																																unknown																														?

		production (Kt)				5,589.72														6,375.00										0.00																																																		282.00										243.00																				54,912,572.00		quantities given for 16 different food products																																																																																																																																161.72										4,918.48																				6,376.00

		consumption (Kt)				6,900.03														10,953.00										7,278.40																																																		11,488.00										6,902.00																																																																																																																																																						unknown										4,207.05																				4,596.00

		Other																				total materials (yr 2003)																																																																																																																												year 2006; four biggest consumption foods; calories and protein consumed also given

		net import (Kt)				1,182.39						pulp & paper								55,950.00																																																																																																																																												383.30		cereals								na		cereals								na		cereals								3,579.00		rice								1,561.00		rice

		production (Kt)				2,026.63														23,540.00																																																																																																																																		13.34		rice; data are doubtful								10.78										na										na										6,900.00										33,890.00

		consumption (Kt)				3,209.02														79,490.00																														889.93		fruit & veg; year 2006																																																																																																		13.34										1,649.61										1,836.16										1,836.16										2,800.00										905.00

		net import (Kt)				154.87						plastic																																																																																																																																																				55.60		pulses and pulse products								na		pulses and pulse products								na		pulses and pulse products								1,820.23		wheat								3,752.00		wheat

		production (Kt)				535.90																																																																																																																																																3.65		spinach								1.95										na										na										23,310.80										990.00

		consumption (Kt)				690.76																																												438.32		sweet snacks; year 2006																																																																																																		3.65										1,819.21										200.04										200.04										21,700.00										345.00

												rubber also given

		net import (Kt)																																																																																																																																																														53.50		vegetables								na		vegetables								na		vegetables								130.83		maize

		production (Kt)																																																																																																																																																				11.25		water spinach								1.40		(potato)								na										na										3,706.91

		consumption (Kt)																																																1,279.55		prepared foods; year 2006																																																																																																		11.25										1,589.91										1,778.22										1,778.22										607.00

		net import (Kt)																																																																																																																																																																fruits								na		fruits								na		fruits								0.00		soybean

		production (Kt)																																																																																																																																																				5.49		sawi								na										na										na										0.05

		consumption (Kt)																																																61.99		solid fats; year 2006																																																																																																		5.49										957.01										1,065.60										1,065.60										0.01

		net import (Kt)																																																																																																																																																														na		meat								na		meat								na		meat										pulp and paper

		production (Kt)																																																																																																																																																														na										na										na										900.00

		consumption (Kt)																																																394.05		meat & poultry; year 2006																																																																																																												655.29										732.60										732.60										434.74

		net import (Kt)																																																																																																																																																														na		dairy								na		dairy								na		dairy										plastic

		production (Kt)																																																																																																																																																														na										na										na										624.20

		consumption (Kt)																																																																																																																																																														1240.74										1,385.28										1,385.28										48.05

		PART 4:  Role of Utilities

		Electricity

		# of local distributors								1-2										1-2										1-2																				>5										1-2										>5										3-5										1-2										3-5										>5										1-2										1-2										1-2										1-2										3-5										3-5										1-2										1-2										1-2										1-2																														>5										1-2										1-2										1-2																				24								89%

		Ownership (public/private)								private										public										public																				mix										public										mix										private										private										private										public										public										public										private										public										mix										mix										?										mix										public										public																														mix										public										public										public																				23								85%

		Dominant distributor (yes/no)?								Y										Y										Y																				N										Y																				Y										Y										N										Y										Y										N										Y										Y										N										N										?										Y										N																																								Y										Y										Y										Y																				21								78%

		# of power suppliers								>5										1-2										>5																				>5										1-2																				1-2										1-2										>5										>5										1-2										3-5										>5										1-2										1-2										3-5										?										1-2										1-2										1-2																														1-2										>5										>5										1-2																				23								85%

		Ownership (public/private)								private										public										public																				mix										public																				private										mix										mix										public										public										mix										private										public										public										mix										?										mix										public										public																														public										public										public										public																				22								81%

		Dominant supplier (yes/no)?								N										Y										Y																				N										Y																				N										N										N										Y										Y										N																				Y										N										N										?										Y										Y										Y																														Y										N										N										Y																				21								78%

		Independent regulator (yes/no)?								Y										Y										N																				Y										N																				Y										Y										N																				N										Y										Y										N										Y										Y										Y										N										Y										Y																														Y										N										N										Y																				21								78%

		Feed-in tarrifs (yes/no)?								Y										Y										N																				Y										N										Y										Y										Y										N										Y										N										Y										Y										Y										Y										?										?										Y										N										Y																																								Y										Y																														21								78%

		Other incentives (yes/no)?								Y										Y										N																				Y										Y																																								N										N										N										Y										Y										Y										Y										Y										?										N										N																																								Y										Y										Y										Y																				19								70%

		# of electric vehicles								2,114										10,578		yr 2012								0																				32,874		scaled by pop								unknown										unknown										~0										~0										0										unknown										unknown										500										unknown										< 1000		estimate								unknown										~0										na										unknown										unknown										33		also 14 buses																												6,630		includes buses								800		year 2010								40										21,628		includes buses and trolly buses																		16								59%

		# of electric vehicle charging points								1,315										4,800		yr 2013								0																				235										unknown										unknown										~0										~0										0										unknown										unknown										80										1										unknown		"likely none"								~0																				0										unknown										unknown										384																														12,750										1,049										93										1,274																				18								67%

		# of buildings with PV								10,248										25										0																				12,193		in CA not Los Angeles								unknown										unknown										~0										~0										unknown										unknown										unknown										unknown										unknown										unknown		< 1% of bldgs use onsite renewable								~0										?										0										unknown										unknown										unknown																														unknown										unknown										unknown										unknown																				9								33%

		% consumption from independent generators								unknown										unknown										0																														unknown										unknown										~0										~0										unknown										unknown										unknown										unknown										unknown										unknown										~0																				?										unknown										unknown										unknown																														unknown										unknown										unknown										unknown																				5								19%

		Natural gas

		# of local distributors								1-2										1-2										1-2																				3-5										1-2										>5										1-2										1-2										3-5										>5										1-2										1-2																				>5										1-2										1-2										?										1-2										1-2										1-2																														1-2										>5										3-5										1-2																				22								81%

		Ownership (public/private)								private										public										public																				mix										private										mix										private										private										public										mix										public										public																				mix										public										mix										?										public										public										public																														public										public										public										public																				22								81%

		Independent regulator (yes/no)?								Y										Y										N																				Y										Y																				Y										Y										N																				N										Y																				N										na										?										?										N										Y																																								Y										N										N										Y																				18								67%

		# of natural gas vehicles								unknown										465		yr 2013								unknown																				unknown										unknown										unknown										108,871		estimate								677,628										283,958		year 2006								50,247		year 2012								3,500,000		yr 2012								unknown																				unknown										720,000										192,269										~0										> 3500000										117,000		excluding motorcycles										10,366 buses																												unknown										1,600										unknown										unknown																				12								44%

		District heating or cooling

		# of district heaing/cooling distributors								>5										>5										1-2																				>5																				>5																														na										na										1-2										>5																				na										na										na										na										na										na										1-2																														1-2										0										0										1-2																				11								41%

		Ownership (public/private)								mix										public										public																				mix																				mix																														na										na										public										mix																														na										na										na										na										na										public																														public										na										na										public																				9								33%

		% city htg/clg consumption from district schemes								unknown										unknown										100																				unknown																				unknown																														na										na										unknown										unknown																				na										na										na										na										na										na												546,154 households; 634 bldgs																												unknown										0										0										unknown																				4								15%

		Water

		# of local distributors								1-2										>5										1-2																				>5										1-2										>5										>5										1-2										1-2										1-2										1-2										1-2										>5										1-2										1-2										1-2										3-5										1-2										1-2										1-2																														1-2										3-5										3-5										1-2																				23								85%

		Ownership (public/private)								private										public										public																				mix										private										mix										mix										mix										public										public										public										public										mix										private										public										public										public										public										public										public																														public										public										public										public																				23								85%

		Independent regulator (yes/no)?								Y										N										N																				Y										N																				Y										Y										Y																				N										N										N										Y										na										?										?										N										N																																								Y										N										N										Y																				19								70%

		Wastewater

		# of local collectors								1-2										>5										1-2																				>5										>5										>5																														1-2										1-2																				1-2										3-5												wastewater thrown directly to sea, river, or into the ground								1-2										1-2										3-5										1-2										1-2										1-2																														>5										>5										>5										>5																				20								74%

		Ownership (public/private)								private										public										public																				public										mix										mix																														public										public																				public										mix																				public										public										public										public										public										public																														mix										mix										mix										mix																				20								74%

		Information and Communication Technology																																																																																																																																																						Indonesia

		% population with access to internet								83										>90																														64										53.6		2012																		60										52										58.3		access to a computer								44.1		year 2012								16.4										60												data unclear								na		18.7% households have desktop; 21.98% laptop								17.6										10										na										11.11										3.5										75.1																														99										60.4										66.2										95																				18								67%

		% population using mobile phones								94										>90																														91		average for USA not LA								71.21		2010																		94										92										86.25										112.81 per 100 pop		estimate for Egypt								89										92										99		national estimate								na		96% households use mobile phones								68.27										84										unknown										72										66.36																																								130 per 100 pop										214 per 100 pop		year 2006								128.3 per 100 pop										97.5																				18								67%

		Quality of service

		% households without direct access to water																		0										0																				0										3.53		2010																		<1										1										10.64										19.1										0										0										?										8.46										20										20.53										unknown										40										7										0																														0										1.63										0.6										0.27																				20								74%

		% households without direct access to drinkable H2O																		0										0																				0																														2										11										10.56										7.6										0										0																				24.29										21.6										20.53										38.94										60										31.43		year 2013								0																														0										0.3										0.01										0																				19								70%

		% households without sewerage																		0										0																				0										0.48		2010																		8										26										13.75										22.8										55										0																				12.17										63.69										64										37.23										43										65		year 2013								0																														unknown										unknown										10										5																				20								74%

		% waste water subject to treatment																		100										100																				100										15.1																				43										32										41.96										5.5																				0																				na										56.25										94										24										22										65		year 2013								100																														6.03										4.19										14.4										5																				19								70%

		% households living without public waste collection																		0										0																																																		5										9										5										na										0										0										0										na												community bin collection system								48												community bin collection system								40										10		year 2013								0																														5										unknown										1										0																				15								56%

		% households without grid electricity connection																		100										0																														4.99																				0										~0										0										na										0.1										0																				0.29										0.9										18										5.1										35		for Pakistan, not Karachi								67.34		year 2010								0																														3.32										unknown										0										0																				18								67%

		Average # of hours per year without electricity supply								0										0																																																												na										na																																								50-100																				na										730		2 hours per day								~0										?										2190										1008		estimate								0																														3.32		year 2008								1.79		year 2012								8.8										8																				13								48%
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Per capita bar plots

		Per capita bar plots

				Megacity				London		Paris		Moscow		New York		Los Angeles		Mexico City		Lagos		Sao Paulo		Rio de Janeiro		Buenos Aires		Cairo		Tehran		Istanbul		Manila		Jakarta		Delhi		Mumbai		Kolkata		Karachi		Dhaka		Seoul		Tokyo		Osaka		Shenzhen		Guangzhou		Shanghai		Beijing

				2011 Population (survey)				8,173,941		11,852,851		11,503,501		22,214,518		9,889,000		8,851,080		20,546,999		19,822,559		11,909,897		12,806,866		20,495,461		12,183,391		13,483,052		11,855,975		9,786,372		16,753,235		12,478,447		14,112,536		15,500,000		15,616,562		10,528,774		35,622,000		17,089,000		10,467,400		12,751,400		23,474,600		20,186,000

				Waste & Water

				Total Water  Consumption (ML) 2011 -- excl. line losses				558,319.00		1,615,054.36		1,496,000.00		10,916,721.94		3,330,000.00		1,122,400.00		953,923.77		1,169,665.00		1,029,183.00		1,242,177.00		2,797,707.85		833,800.82		823,749.00		819,920.00		305,684.00		1,006,071.43		1,725,195.00		1,133,540.00		378,500.00		525,235.00		1,105,221.00		4,186,439.73		2,513,773.97		1,954,910.00		7,302,000.00		8,286,650.00		3,600,000.00

						per capita (kL)		68.3047504258		136.2587245887		130.0473655803		491.4228588539		336.737789463		126.8093837136		46.4264279941		59.0067609333		86.4140974519		96.9930504465		136.5037775925		68.4375000154		61.0951437405		69.1566910355		31.2356816193		60.0523677964		138.2539830477		80.3214957255		24.4193548387		33.6332030059		104.97148101		117.5239945259		147.09895067		186.7617555458		572.6430039055		353.0049500311		178.3414247498

						sorted		Guangzhou		New York		Shanghai		Los Angeles		Shenzhen		Beijing		Tehran		Osaka		Mumbai		Cairo		Paris		Moscow		Mexico City		Tokyo		Seoul		Buenos Aires		Rio de Janeiro		Kolkata		Manila		Tehran		London		Istanbul		Delhi		Sao Paulo		Lagos		Dhaka		Jakarta		Karachi

								572.6430039055		491.4228588539		353.0049500311		336.737789463		186.7617555458		178.3414247498		149.4646231907		147.09895067		138.2539830477		136.5037775925		136.2587245887		130.0473655803		126.8093837136		117.5239945259		104.97148101		96.9930504465		86.4140974519		80.3214957255		69.1566910355		68.4375000154		68.3047504258		61.0951437405		60.0523677964		59.0067609333		46.4264279941		33.6332030059		31.2356816193		24.4193548387

				Wastewater Volume (ML) 2011						1,250,835.00						1,320,000.00				3,554,630.83		935,732.00		823,346.00		943,543.00						183,900.00		67,938.91		500,056.00		925,621.70		1,036,600.00		78,256.00		172,596.00		16,738.41		23,161.81		6,366,960.26				1,359,000		1,648,000		2,279,000		1,455,430

						per capita (kL)				105.5303065904						133.4816462736				173.0000000487		47.2054087467		69.131244376		73.674777264		0				13.6393451572		5.7303519955		51.0971788115		55.2503262803		83.0712347458		5.5451408592		11.1352258065		1.0718368742		2.1998577422		178.7367429959				129.8316678449		129.2407108239		97.0836563775		72.1009610621

								Tokyo		Lagos		Los Angeles		Shenzhen		Guangzhou		Paris		Shanghai		Buenos Aires		Beijing		Rio de Janeiro		Mumbai		Delhi		Jakarta		Sao Paulo		Istanbul		Karachi		Manila		Kolkata		Seoul		Dhaka

						sorted		178.7367429959		173.00		133.4816462736		129.8316678449		129.2407108239		105.5303065904		97.0836563775		73.674777264		72.1009610621		69.131244376		56.2932435943		55.2503262803		51.0971788115		47.2054087467		13.6393451572		11.1352258065		5.7303519955		5.5451408592		2.1998577422		1.0718368742

				Total Solid waste disposal (Kt) 2011				2592		6,533.00		4,601.40		33,203.38		6109.328		4,622.36		2,536.31		5836		3629		4531		9560.682		2,555.00		9791.125		2683.73891		5489.235		4160.5		5490		1070		1,600.00		1,387.00		2657.107469		12,443.09		6,814.01		4577.3		3207.6		4219.4		5240.3

						per capita (t)		0.3171052984		0.5511754092		0.3999999652		1.4946702056		0.617790272		0.5222368344		0.1234391942		0.2944120383		0.3047045663		0.3537945974		0.4664780168		0.2097117297		0.7261801705		0.2263617214		0.5609060232		0.2483400967		0.4399585942		0.0758191157		0.1032258065		0.0888159635		0.2523662745		0.3493092593		0.3987364386		0.4372910178		0.2515488495		0.1797432118		0.2596007134

						sorted		New York		Istanbul		Los Angeles		Jakarta		Paris		Mexico City		Cairo		Mumbai		Shenzhen		Moscow		Osaka		Tehran		Buenos Aires		Tokyo		London		Rio de Janeiro		Sao Paulo		Beijing		Seoul		Guangzhou		Delhi		Manila		Tehran		Shanghai		Lagos		Karachi		Dhaka		Kolkata

								1.49		0.7261801705		0.617790272		0.5609060232		0.55		0.52		0.4664780168		0.4399585942		0.4372910178		0.3999999652		0.3987364386		0.3557154162		0.3537945974		0.3493092593		0.3171052984		0.3047045663		0.2944120383		0.2596007134		0.2523662745		0.2515488495		0.2483400967		0.2263617214		0.2097117297		0.1797432118		0.12		0.10		0.09		0.0758191157

				Solid waste disposal - land only (Kt) 2011				1,696.00		2,635.00		4,003.20				516.68		4,622.36		2,536.31		5,836.00		3,629.00		4,531.00		6,535.37		2,555.00		5,292.50		2,683.74		5489.235		2,956.00		5,490.00		1,070.00		1,600.00		1,387.00		1,930.98		1,609.66		960.21		2,795.70		3,207.60		3,627.10		4,295.70

						per capita (t)		0.207488652		0.2223093836		0.347998405				0.0522476489		0.5222368344		0.1234391942		0.2944120383		0.3047045663		0.3537945974		0.3188689925		0.2097117297		0.3925298219		0.2263617214		0.5609060232		0.1764435346		0.4399585942		0.0758191157		0.1032258065		0.0888159635		0.1833998402		0.0451872984		0.0561887764		0.2670863825		0.2515488495		0.154511685		0.2128059051

						sorted		0.5609060232		0.5222368344		0.4399585942		0.3925298219		0.3537945974		0.347998405		0.3188689925		0.3047045663		0.2944120383		0.2670863825		0.2515488495		0.2263617214		0.2223093836		0.2128059051		0.2097117297		0.207488652		0.1833998402		0.1764435346		0.154511685		0.1234391942		0.1032258065		0.0888159635		0.0758191157		0.0561887764		0.0522476489		0.0451872984

								Jakarta		Mexico City		Mumbai		Istanbul		Buenos Aires		Moscow		Cairo		Rio de Janeiro		Sao Paulo		Shenzhen		Guangzhou		Manila		Paris		Beijing		Tehran		London		Seoul		Delhi		Shanghai		Lagos		Karachi		Dhaka		Kolkata		Osaka		Los Angeles		Tokyo

				Energy

				Total Electricity consumption (GWh) 2011				39945.742		68215		51954.3		148681.772222222		63898.483		13667.11		1600		53830		33241		34170		30897.47		24691		38248.73		49762		35061.4		21700		12952		12383.02		20690		9671.27		46903		240782.777777778		141334.999999999		69606.05		63120.3436786614		126913		80686

						per capita (MWh)		4.88696236		5.7551554474		4.5163902711		6.6930001462		6.4615717464		1.54411778		0.0778702525		2.7155928758		2.7910400904		2.6681000644		1.5075274472		2.0266114746		2.8368005997		4.1972085805		3.5826759907		1.2952722265		1.0379496743		0.8774482488		1.3348387097		0.6192957195		4.4547446835		6.7593840261		8.2705248991		6.649793645		4.9500716532		5.4063967011		3.9971267215

						sorted		8.2705248991		6.7593840261		6.6930001462		6.649793645		6.4615717464		5.7551554474		5.4063967011		4.9500716532		4.88696236		4.5163902711		4.4547446835		4.1972085805		3.9971267215		3.5826759907		2.8368005997		2.7910400904		2.7155928758		2.6681000644		2.0266114746		1.54411778		1.5075274472		1.3348387097		1.2952722265		0.8774482488		0.7033668638		0.6192957195		0.0778702525

								Osaka		Tokyo		New York		Shenzhen		Los Angeles		Paris		Shanghai		Guangzhou		London		Moscow		Seoul		Manila		Beijing		Jakarta		Istanbul		Rio de Janeiro		Sao Paulo		Buenos Aires		Tehran		Mexico City		Cairo		Karachi		Delhi		Kolkata		Mumbai		Dhaka		Lagos

				Total energy consumption (stat + mobile) (Tj) 2011				716730.6312		749196		1686440.5066802		2825894.7114413		1028785.3503		421393.746		609390.2044		575582		364823.6		688758		381567.996		1110805.9296		505011.428		556932.403407		379645.022201931		230221.890842144		107048.82030048		68873.9071103835		317423.9125		396926.533024104		815311.421087		2561871		1296336		357513.58		1151337.12584318		2118861.72864		1399001.72592

						per capita (Gj)		87.684830512		63.208083861		146.6023697203		127.2093642293		104.0333047123		47.6093025936		29.6583556752		29.036715189		30.6319693613		53.7803706231		18.6171950951		91.1737897602		37.4552755563		46.9748294347		38.7932343265		13.7419364584		8.5786973572		4.8803352644		20.4789620968		25.4170241199		77.4365012571		71.9182246926		75.8579202996		34.1549553853		90.2910367366		90.2618885365		69.30554473

						sorted		146.6023697203		127.2093642293		104.0333047123		91.1737897602		90.2910367366		90.2618885365		87.684830512		77.4365012571		75.8579202996		71.9182246926		69.30554473		63.208083861		53.7803706231		47.6093025936		46.9748294347		38.7932343265		37.4552755563		34.1549553853		30.6319693613		29.6583556752		29.036715189		25.4170241199		20.3646395677		18.6171950951		13.7419364584		8.5786973572		4.8803352644

								Moscow		New York		Los Angeles		Tehran		Guangzhou		Shanghai		London		Seoul		Osaka		Tokyo		Beijing		Paris		Buenos Aires		Mexico City		Manila		Jakarta		Istanbul		Shenzhen		Rio de Janeiro		Lagos		Sao Paulo		Dhaka		Karachi		Cairo		Delhi		Mumbai		Kolkata

				Energy consumption (heating + indust fuels) (Tj) 2011				386642.9		297318		1236352.9621802		1247845.9634833		508755.3415		119262.15		557367.8954		116172		101248		449961		250964.1		713614.789599999		286315		339060		95487.999763451		52623.1508421441		29005.3933901687		6348.4581049328		193075.9395		348582.611414104		509655.942887		1047599		490071		38956.05		604017.91296		978551.32624		652342.88372

						per capita (Gj)		47.3018951323		25.0840915827		107.4762337292		56.1725428156		51.4465913136		13.4743048306		27.1264867147		5.8605954963		8.5011650395		35.1343568364		12.2448624112		58.5727561071		21.2351773174		28.598238441		9.7572419854		3.1410739981		2.3244393625		0.4498453081		12.4565122258		22.3213413691		48.4060103187		29.4087642468		28.6775703669		3.7216548522		47.3687526828		41.6855378256		32.3165998078

						sorted		107.4762337292		58.5727561071		56.1725428156		51.4465913136		48.4060103187		47.3687526828		47.3018951323		41.6855378256		35.1343568364		32.3165998078		29.4087642468		28.6775703669		28.598238441		27.1264867147		25.0840915827		22.3213413691		21.2351773174		13.4743048306		12.4565122258		12.2448624112		9.7572419854		8.5011650395		5.8605954963		3.7216548522		3.1410739981		2.3244393625		0.4498453081

								Moscow		Tehran		New York		Los Angeles		Seoul		Guangzhou		London		Shanghai		Buenos Aires		Beijing		Tokyo		Osaka		Manila		Lagos		Paris		Dhaka		Istanbul		Mexico City		Karachi		Cairo		Jakarta		Rio de Janeiro		Sao Paulo		Shenzhen		Delhi		Mumbai		Kolkata

				Energy consumption (res & comm heat fuels) (Tj) 2011				142284.5872		255693.48								21824.97345				31831.128		41309.184		279875.742						28631.5		111889.8				48413.2987747726		28773.3502430474		5923.1114119023						236480.357499568						8531.37495						295511.32632516

						per capita (Gj)		17.4070974087		21.5723187611								2.465797784				1.605803166		3.4684753361		21.8535699522						2.1235177317		9.4374186855				2.8897880782		2.3058438476		0.4197056725						22.4603887879						0.8150424126						14.6394197129

						sorted		22.4603887879		21.8535699522		21.5723187611		17.4070974087		14.6394197129		9.4374186855		3.4684753361		2.8897880782		2.465797784		2.3058438476		2.1235177317		1.605803166		0.8150424126		0.4197056725

								Seoul		Buenos Aires		Paris		London		Beijing		Manila		Rio de Janeiro		Delhi		Mexico City		Mumbai		Istanbul		Sao Paulo		Shenzhen		Kolkata		Moscow		New York		Los Angeles		Lagos		Cairo		Tehran		Jakarta		Karachi		Dhaka		Tokyo		Osaka		Guangzhou		Shanghai

				Energy consumption (transportation fuels) (Tj) 2011				182955.66		206304		263052.0645		1042794.371458		289995.47		252930		46262.309		265622		143908		115785		19373.004		308303.54		76185		38729.203407		157935.98243848		99478.74		31416.2269103114		17946.5770054507		49863.973		13527.34961		136804.6782		647454		297459		67975.75		320085.97564		683423.6024		456189.2422

						per capita (Gj)		22.3827967439		17.4054326676		22.8671310152		46.9420210449		29.3250551117		28.5761737551		2.2515360516		13.3999853399		12.0830599962		9.0408535546		0.945233874		25.3052323446		5.6504269211		3.266640104		16.1383587747		5.9378824448		2.517639167		1.2716762604		3.2170305161		0.8662181606		12.9934100779		18.1756779518		17.4064602961		6.494043411		25.1020261022		29.113322587		22.5992887249

						sorted		46.9420210449		29.3250551117		29.113322587		28.5761737551		25.3052323446		25.1020261022		22.8671310152		22.5992887249		22.3827967439		18.1756779518		17.4064602961		17.4054326676		16.1383587747		13.3999853399		12.9934100779		12.0830599962		9.0408535546		6.494043411		5.9378824448		5.6504269211		4.3842244773		3.266640104		3.2170305161		2.517639167		2.2515360516		1.2716762604		0.945233874		0.8662181606

								New York		Los Angeles		Shanghai		Mexico City		Tehran		Guangzhou		Moscow		Beijing		London		Tokyo		Osaka		Paris		Jakarta		Sao Paulo		Seoul		Rio de Janeiro		Buenos Aires		Shenzhen		Delhi		Istanbul		Guangzhou		Manila		Karachi		Mumbai		Lagos		Kolkata		Cairo		Dhaka





Per capita bar plots

		



Per capita electricity consumption (MWh/year)

Per capita electricity consumption -- 2011



Utilites & technology

		



Per capita water consumption (kL/year)

Per capita water consumption -- 2011



Building energy efficiency

		



solid waste per capita

Per capita solid waste disposal (t/yr)

Per capita solid waste disposal (on land) -- 2011



Per capita scatter plots

		



per capita wastewater volume

Per capita wastewater volume (kL/yr)

Per capita wastewater volume -- 2011



Change over time

		



solid waste per capita

Per capita solid waste disposal (t/yr)

Per capita total solid waste disposal -- 2011



Total impact

		



Per capita energy consumption (Gj/year)

Per capita total energy consumption -- 2011



Sorted totals

		



Per capita consumption of heating and industrial fuels (Gj/year)

Per capita consumption of heating & industrial fuels -- 2011



UM overview chart

		



Per capita consumption of transportation fuels (Gj/year)

Per capita consumption of transportation fuels -- 2011



Population

		



Per capita consumption of residential and commercial heating  fuels (Gj/year)

Per capita consumption of residential and commercial heating fuels -- 2011



Regressions

		Utilities & technology

		Megacity				London		Paris		Moscow		New York		Los Angeles		Mexico City		Lagos		Sao Paulo		Rio de Janeiro		Buenos Aires		Cairo		Tehran		Istanbul		Manila		Jakarta		Delhi		Mumbai		Kolkata		Karachi		Dhaka		Seoul		Tokyo		Osaka		Shenzhen		Guangzhou		Shanghai		Beijing				total

		Brinkhoff population (2010)				12,400,000		10,400,000		13,600,000		22,200,000		17,900,000		23,400,000		11,800,000		20,900,000		12,600,000		13,300,000		15,200,000		12,800,000		12,800,000		19,600,000		15,400,000		23,200,000		22,800,000		16,300,000		16,200,000		13,600,000		24,200,000		34,000,000		16,800,000		10,400,000		16,500,000		18,400,000		13,600,000				460,300,000

		Survey population (2011)				8,173,941		11,852,851		11,503,501		22,214,518		9,889,000		8,851,080		20,546,999		19,822,559		11,909,897		12,806,866		20,495,461		12,183,391		13,483,052		11,855,975		9,786,372		16,753,235		12,478,447		14,112,536		15,500,000		15,616,562		10,528,774		35,622,000		17,089,000		10,467,400		12,751,400		23,474,600		20,186,000				409,955,417

		SORTED DATA

		Megacity				Tokyo		Seoul		Mexico City		Delhi		Mumbai		New York		São Paulo		Manila		Shanghai		Los Angeles		Osaka		Guangzhou		Kolkata		Karachi		Jakarta		Cairo		Moscow		Dhaka		Beijing		Buenos Aires		Tehran		Istanbul		Rio de Janeiro		London		Lagos		Paris		Shenzhen

		Brinkhoff population (2010)				34,000,000		24,200,000		23,400,000		23,200,000		22,800,000		22,200,000		20,900,000		19,600,000		18,400,000		17,900,000		16,800,000		16,500,000		16,300,000		16,200,000		15,400,000		15,200,000		13,600,000		13,600,000		13,600,000		13,300,000		12,800,000		12,800,000		12,600,000		12,400,000		11,800,000		10,400,000		10,400,000

		Survey population				35,622,000		10,528,774		8,851,080		16,753,235		12,478,447		22,214,518		19,822,559		11,855,975		23,474,600		9,889,000		17,089,000		12,751,400		14,112,536		15,500,000		9,786,372		20,495,461		11,503,501		15,616,562		20,186,000		12,806,866		12,183,391		13,483,052		11,909,897		8,173,941		20,546,999		11,852,851		10,467,400

		percentage				104.7705882353		43.5073305785		37.8251282051		72.2122198276		54.7300307018		100.0653963964		94.8447799043		60.4896683673		127.5793478261		55.2458100559		101.7202380952		77.2812121212		86.5799754601		95.6790123457		63.5478701299		134.8385592105		84.5845661765		114.8276617647		148.4264705882		96.2922255639		95.1827421875		105.33634375		94.5229920635		65.9188790323		174.1271101695		113.9697211538		100.6480769231

		Electricity				Frequency distributions

						1-2		3-5		>5		n

		# of local distributors				16		4		4		25

						64%		16%		16%

						Public		Private		Mix

		Ownership (public/private)				12		5		6		23

						52%		22%		26%

						1-2		3-5		>5

		# of power suppliers				12		2		8		23

						52%		9%		35%

						Public		Private		Mix

		Ownership (public/private)				13		3		6		22

						59%		14%		27%

						With		Without

		Feed-in taffifs				16		5				21

						76%		24%

						Shenzhen		Paris		London		Beijing		Guangzhou		Seoul		Los Angeles		Shanghai		Istanbul		Manila

		# of electric vehicle charging points				12750		4800		1315		1274		1049		384		235		93		80		1

						Paris		Moscow		Mexico City		Sao Paulo		Rio de Janeiro		Buenos Aires		Cairo		Tehran		Istanbul		Jakarta		Delhi		Mumbai		Kolkata		Karachi		Dhaka		Seoul		Shanghai		Beijing

		% households without sewerage				0.0		0		0.5		8.0		26.0		13.8		22.8		55.0		0.0		12.2		63.7		64.0		37.2		43.0		65.0		0.0		10.0		5.0

		sorted				Dhaka		Mumbai		Delhi		Tehran		Karachi		Kolkata		Rio de Janeiro		Cairo		Guangzhou		Buenos Aires		Jakarta		Shanghai		Sao Paulo		Beijing		Mexico City

						65		64		63.69		55		43		37.23		26		22.8		15		13.75		12.17		10		8		5		0.48

						Karachi		Mumbai		Delhi		Cario		Buenos Aires		Jakarta		Dhaka		Shenzhen		Mexico City		Guangzhou		Sao Paulo		Rio de Janeiro		Shanghai		Beijing		Paris		Moscow		Los Angeles		Istanbul		Seoul

		% households without direct access to water				40		20.53		20		19.1		10.64		8.46		7		5.5		3.53		1.63		1		1		0.6		0.27		0		0		0		0		0

						Karachi		Kolkata		Dhaka		Jakarta		Delhi		Mumbai		Rio de Janeiro		Buenos Aires		Cairo		Sao Paulo		Guangzhou		Shanghai		Paris		Moscow		Los Angeles		Seoul		Beijing

		% households without direct access to drinkable H2O				60		38.94		31.43		24.29		21.6		20.53		11		10.56		7.6		2		0.3		0.01		0		0		0		0		0

						Mumbai		Dhaka		Delhi		Sao Paulo		Buenos Aires		Rio de Janeiro		Kolkata		Karachi		Mexico City		Shanghai		Shenzhen		Cario		Beijing		Guangzhou

		% waste water subject to treatment				94		65		56.25		43		41.96		32		24		22		15.1		14.4		6.03		5.5		5		4.19

						Mumbai		Karachi		Dhaka		Rio de Janeiro		Sao Paulo		Buenos Aires		Shenzhen		Shanghai		Paris		Moscow		Seoul		Beijing

		% households living without public waste collection				48		40		10		9		5		5		5		1		0		0		0		0

						Dhaka		Karachi		Mumbai		Kolkata		Mexico City		Shenzhen		Delhi		Jakarta		Tehran

		% households without grid electricity connection				67.34		35		18		5.1		4.99		3.32		0.9		0.29		0.1

						Karachi		Dhaka		Delhi		Istanbul		Shanghai		Beijing		Shenzhen		Guangzhou

		Average # of hours per year without electricity supply				2190		1008		730		75		8.8		8		3.32		1.79

		Megacity				London		Paris		Moscow		New York City		Los Angeles		Mexico City		Lagos		Sao Paulo		Rio de Janeiro		Buenos Aires		Cairo		Tehran		Istanbul		Manila		Jakarta		Delhi		Mumbai		Kolkata		Karachi		Dhaka		Seoul		Tokyo		Osaka		Shenzhen		Guangzhou		Shanghai		Beijing

		water line losses as % of total water consumption				26.7		6						9.9						71.4		54.2		76.1		6.1		33.3		18		52.2				40		20		22		40		33.1		4.1						2.6		3.8		15		15.3

		ranked				Buenos Aires		Sao Paulo		Rio de Janeiro		Manila		Delhi		Karachi		Tehran		Dhaka		London		Kolkata		Mumbai		Istanbul		Beijing		Shanghai		Los Angeles		Cairo		Paris		Seoul		Guangzhou		Shenzhen		Moscow		New York City		Mexico City		Lagos		Jakarta		Tokyo		Osaka

						76.1		71.4		54.2		52.2		40.0		40.0		33.3		33.1		26.7		22.0		20.0		18.0		15.3		15.0		9.9		6.1		6.0		4.1		3.8		2.6

						Osaka		Tokyo		New York		Shenzhen		Los Angeles		Paris		Shanghai		Guangzhou		London		Moscow		Seoul		Manila		Beijing		Jakarta		Rio de Janeiro		Istanbul		Sao Paulo		Buenos Aires		Tehran		Mexico City		Karachi		Delhi		Mumbai		Cairo		Kolkata		Dhaka		Lagos

		Electricity use per capita (MWh)				8.27		6.76		6.6930001462		6.65		6.46		5.76		5.41		4.95		4.89		4.52		4.45		4.20		4.00		3.58		3.41		2.84		2.72		2.67		2.03		1.54		1.30		1.30		1.04		1.02		0.88		0.62		0.08

		Percentage of households without access to electricity				0		0		0		3.32		0		0		0		0		0		0		0		0		0		0.3		0		0		0		0		0.1		5		35		0.9		18		0		5		67		0

						Guangzhou		New York		Los Angeles		Shenzhen		Beijing		Osaka		Mumbai		Cairo		Paris		Moscow		Mexico City		Tokyo		Seoul		Buenos Aires		Rio de Janeiro		Kolkata		Manila		Tehran		London		Istanbul		Delhi		Sao Paulo		Lagos		Shanghai		Dhaka		Jakarta		Karachi

		Water use per capita (KL)				572.64		491.42		336.74		186.76		178.34		147.10		138.25		136.50		136.26		130.05		126.81		117.52		104.97		96.99		86.41		80.32		69.16		68.44		68.30		61.10		60.05		59.01		46.43		41.53		33.63		31.24		24.42

		% without acces to drinkable water				0.3		0		0		0		0.3		0		21		19		0		0		0		0		0		11		11		39		0		0		0		0		22		2		0		0.6		31		24		60





Regressions

		



Thomas Brinkhoff (2010)

Urban metabolism survey
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Surveyed population as a percentage of Brinkoff's population



PNAS figures

		



n = 23

Frequency distribution of megacities by # of local electricity distributors



Green areas

		



n = 23

Frequency distribution of megacities by ownership of electricity distributors



Internet exchange

		



n = 21

Frequency distribution of megacities by # of electricity power suppliers



		



n = 22

Frequency distribution of megacities by ownership of electricity suppliers



		



n = 21

Frequency distribution of megacities with feed-in tarrifs
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Percentage of households without sewerage
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Average # of hours per year without electricity supply
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Water line losses as a percentage of total water consumption
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Electricity use per capita (MWh)

Percentage of households without access to electricity

Electricity use per capita (MWh)

Percentage of households without access to electricity



		



Water use per capita (KL)

% without acces to drinkable water

Water use per capita (KL)

Percentage of households without access to drinkable water

Per capita water use and access to drinkable water



		Building energy efficiency

						Megacity		London		Paris		Moscow		New York		Los Angeles		Mexico City		Lagos		Sao Paulo		Rio de Janeiro		Buenos Aires		Cairo		Tehran		Istanbul		Manila		Jakarta		Delhi		Mumbai		Kolkata		Karachi		Dhaka		Seoul		Tokyo		Osaka		Shenzhen		Guangzhou		Shanghai		Beijing

				Megacity population (survey)				8173941		11852851		11503501		22214518		9889000		8851080		20546999		19822559		11909897		12806866		20495461		12183391		13483052		11855975		9786372		16753235		12478447		14112536		15500000		15616562		10528774		35622000		17089000		10467400		12751400		23474600		20186000

				Total electricity consumption (GWh)				39945.742		68215		51954.3		148681.772222222		63898.483		13667.11		1600		53830		33241		34170		30897.47		24691		38248.73		49762		35061.4		21700		12952		12383.02		20,690.00		9671.27		46903		240782.777777778		141334.999999999		69606.05		63120.3436786614		126913		80686

				Total electricity consumption (TJ)				143804.6712		245574		187035.48		535254.379999999		230034.5388		49201.596		5760		193788		119667.6		123012		111230.892		88887.6		137695.428		179143.2		126221.04		78120		46627.2		44578.872		74484		34816.572		168850.8		866818		508805.999999997		250581.78		227233.237243181		456886.8		290469.6

				Total energy consumption (heating + ind. fuels) (TJ)				386642.9		297318		1236352.9621802		1247845.9634833		508755.3415		119262.15		557367.8954		116172		101248		449961		250964.1		713614.789599999		286315		339060		95487.999763451		52623.1508421441		29005.3933901687		6348.4581049328		193075.9395		348582.611414104		509655.942887		1047599		490071		38956.05		604017.91296		978551.32624		652342.88372

						Total consumption (Tj) (row 8 + row 9)		530447.5712		542892		1423388.4421802		1783100.3434833		738789.8803		168463.746		563127.8954		309960		220915.6		572973		362194.992				424010.428		518203.2		221709.039763451		130743.150842144		75632.5933901687		50927.3301049329		267559.9395		383399.183414104		678506.742887								831251.150203181		1435438.12624		942812.48372

						Total consumption (KWh)		147346.547673433		150803.333453976		395385.678699697		495305.651363828		205219.41135862		46795.4850374364		156424.415514028		86100.00006888		61365.4444935368		159159.166793994		100609.720080488				117780.674538669		143945.33344849		61585.8444280051		36317.5419296496		21009.0537362985		14146.4805960208		74322.2054761244		106499.773255784		188474.095397168								230903.097463384		398732.813163431		261892.356798403

				Building gross floor area (m2)

						total		214280830		951000000																												67850000						401306871.9		126325000		616870773		1723870000		947410000				369667000		980920000		809860000

						residential		138961340		350000000		216000000																				148929820						55410000						285910659						1298500000		691040000				210070100		550770000		441130000

						Urban area (km2) per person		0.00021		0.00028		0.00020		0.00047		0.00035		0.00009		0.00005		0.00011		0.00014				0.00008		0.00011		0.00012		0.00013				0.00008		0.00002		0.00004		0.00006		0.00006		0.00011		0.00020		0.00023				0.00030		0.00011		0.00017

						floor area (total) per person		26.2		80.2						70.0																		29.8				4.0						25.9		8.1		58.6		48.4		55.4				29.0		41.8		40.1

						floor area (residential) per person		17.0		29.5		18.8				40.7				10.8								10.6		20.0		11.0		16.8				3.3						18.4						36.5		40.4				16.5		23.5		21.9

						Building Energy Efficiency

						All buildings (KWh/m2)		0.0006876329		0.0001585734																												0.0005352622						0.0001852004		0.0008430617		0.0003055325								0.0006246246		0.0004064886		0.0003233798

						Residential buildings (KWh/m2)		0.001060342		0.0004308667		0.0018304893																				0.0007908468						0.000655433						0.0002599491												0.0010991716		0.0007239552		0.0005936852
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Energy use per m2 (KWh/m2)
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		Per capita scatter plots

		Megacity				London		Paris		Moscow		New York		Los Angeles		Mexico City		Lagos		Sao Paulo		Rio de Janeiro		Buenos Aires		Cairo		Tehran		Istanbul		Manila		Jakarta		Delhi		Mumbai		Kolkata		Karachi		Dhaka		Seoul		Tokyo		Osaka		Shenzhen		Guangzhou		Shanghai		Beijing

		Brinkhoff population (2010)				12,400,000		10,400,000		13,600,000		22,200,000		17,900,000		23,400,000		11,800,000		20,900,000		12,600,000		13,300,000		15,200,000		12,800,000		12,800,000		19,600,000		15,400,000		23,200,000		22,800,000		16,300,000		16,200,000		13,600,000		24,200,000		34,000,000		16,800,000		10,400,000		16,500,000		18,400,000		13,600,000

		World Bank pop. (~2008)				7,610,000		9,890,000		10,820,000		18,650,000		12,220,000		19,240,000		11,700,000		18,610,000		11,620,000		13,520,000		11,290,000		7,420,000		10,000,000		10,800,000		13,670,000		16,000,000		18,840,000		14,570,000		12,200,000		13,090,000		9,520,000		35,530,000		11,320,000				3,880,000		12,630,000		10,850,000

		UM Survey population (2011)				8,173,941		11,852,851		11,503,501		22,214,518		9,889,000		8,851,080		20,546,999		19,822,559		11,909,897		12,806,866		20,495,461		12,183,391		13,483,052		11,855,975		9,786,372		16,753,235		12,478,447		14,112,536		15,500,000		15,616,562		10,528,774		35,622,000		17,089,000		10,467,400		12,751,400		23,474,600		20,186,000

		2008 GDP (billions $, World Bank)				452		460		181		1,133		639		315		30		225		141		245		98		88		133		108		98		93		126		94		55		52		218		1,191		341				143		139		99

		2008 GDP (adjusted to Brinkhoff pop.)				737		484		228		1,349		936		383		30		253		153		241		132		152		170		196		110		135		152		105		73		54		554		1,140		506				608		203		124

		2011 GDP (survey) ppp adjusted				386,900,000,000		674,932,222,222		664,419,868,374				732,230,000,000		309,553,066,667		140,427,872,532		414,600,000,000		162,600,000,000		108,891,923,077		132,000,000,000				140,816,995,088		139,755,220,884		98,254,004,000		141,441,176,471		111,942,929,293		81,363,426,515		80,000,000,000		95,870,000,000		339,668,667,467		1,140		506		273,941,185,714		295,796,166,667		457,040,238,095		386,950,000,000

		2011 HDD (Int'l airport data)				2,333		2,157		4,562		2,318		887		873		0		495		37		1,174		440		1,977		1,996		0		1		396		1		96		153		50		2,870		1,594		1,728		377		539		1,664		2,955

		2011 CDD (Int'l airport data)				6		24		50		133		7		45		1,012		120		385		199		574		708		123		1,027		976		1,174		1,216		1,076		1,149		1,164		59		227		311		685		725		370		218

		2011 ppt (mm)				601		637		698		1,220		379		697		1,836		1,350		1,090		1,195		26		316		852		2,061		1,274		708		3,225		1,241		214		1,931		2,039		1,480		1,614		1,270		1,632		1,009		721

		Urbanized area (km2)				560		2,535		737						792		1,000		1,957		1,084		2,477		1,573		1,390.00		5,343		636		556		1,114		255		185		2,000		911		363						1,992		3,843				3,377

		Land area (km2)				1,595		12,011		1,080				10,518		1,495		2,798		7,947		5,328		3,209		17,393		18,900.00		5,461		636		662		1,483		603		1,887		3,527		1,860		606						2,020		7,434		6,341		16,411

		2011 Urban population density (people/km2)				14,594		4,676		15,609						11,170		20,555		10,127		10,986		5,170		13,026		8,765		2,523		18,641		17,601		15,044		48,893		76,284		7,750		17,135		28,994						5,256		3,318		0		5,977

		inverse urban population density				0.00007		0.00021		0.00006						0.00009		0.00005		0.00010		0.00009		0.00019		0.00008		0.00011		0.00040		0.00005		0.00006		0.00007		0.00002		0.00001		0.00013		0.00006		0.00003						0.00019						0.00017

		2011 land area population density (people/km2)				5,126		987		10,651				940		5,920		7,344		2,494		2,235		3,991		1,178		645		2,469		18,641		14,776		11,297		20,680		7,480		4,395		8,396		17,375						5,182		1,715		3,702		1,230

		inverse of pop density (land area)				0.00020		0.00101		0.00009				0.00106		0.00017		0.00014		0.00040		0.00045		0.00025		0.00085		0.00155		0.00041		0.00005		0.00007		0.00009		0.00005		0.00013		0.00023		0.00012		0.00006						0.00019		0.00058		0.00027		0.00081

		2000 Urban population density (people/km2) (World Bank)				5,900		6,580		9,050		3,270		3,010		14,720		26,890		7,950		8,700		6,930		15,400		12,480		8,950		10,610		8,990		11,880		37,730		22,130		17,520		50,410		13,480		7,960		6,940				2,760		10,450		9,310

		WB Partnership paper (people/km2)				4,689		3,632		5,033		2,148		2,829		11,170		20,555		9,456		7,354		5,966		13,026		8,765		8,576		7,720		10,051		12,355		48,893		27,439		23,552		17,135		9,075		5,081		4,415		5,256		3,318		8,863		5,977

		WB Partnership paper (km2/people)				0.00021		0.00028		0.00020		0.00047		0.00035		0.00009		0.00005		0.00011		0.00014		0.00017		0.00008		0.00011		0.00012		0.00013		0.00010		0.00008		0.00002		0.00004		0.00004		0.00006		0.00011		0.00020		0.00023		0.00019		0.00030		0.00011		0.00017

		2008 per capita GDP ($, World Bank)				59,396		46,512		16,728		60,751		52,291		16,372		2,564		12,090		12,134		18,121		8,680		11,860		13,300		10,000		7,169		5,813		6,688		6,452		4,508		3,972		22,899		33,521		30,124				36,856		11,006		9,124

		2011 per capita GDP (survey) ppp adjusted				47,333		56,943		57,758		60,751		74,045		34,973		6,834		20,916		13,653		8,503		6,440		11,860		10,444		11,788		10,040		8,443		8,971		5,765		5,161		6,139		32,261		33,521		30,124		26,171		23,197		19,470		19,169

		2011 per capita water consumption (kL) (excl. line losses)				68.30		136.26		130.05		491.42		336.74		126.81		46.43		59.01		86.41		96.99		136.50		68.44		61.10		69.16		31.24		60.05		138.25		80.32		24.42		33.63		104.97		117.52		147.10		186.76		572.64		353.00		178.34

		2011 per capita wastewater volume (kL)						105.53						133.48				173.00		47.21		69.13		73.67						13.64		5.73		51.10		55.25		56.29		5.55		11.14		1.07		2.20		178.74				129.83		129.24		97.08		72.10

		2011 per capita solid waste disposal (land) (t)				0.21		0.22		0.35				0.05		0.52		0.12		0.29		0.30		0.35		0.32		0.21		0.39		0.23		0.56		0.18		0.44		0.08		0.10		0.09		0.18		0.05		0.06		0.27		0.25		0.15		0.21

		2011 per capita total solid waste disposal (t)				0.32		0.55		0.40		1.49		0.62		0.52		0.12		0.29		0.30		0.35		0.47		0.21		0.73		0.23		0.56		0.25		0.44		0.08		0.10		0.09		0.25		0.35		0.40		0.44		0.25		0.18		0.26

		2011 per capita electricity consumption (MWh)				4.89		5.76		4.52		6.69		6.46		1.54		0.08		2.72		2.79		2.67		1.51		2.03		2.84		4.20		3.58		1.30		1.04		0.88		1.33		0.62		4.45		6.76		8.27		6.65		4.95		5.41		4.00

		2011 total energy consumption (Tj) stationary + mobile				716,731		749,196		1,686,441		2,825,895		1,028,785		421,394		609,390		575,582		364,824		688,758		381,568		1,110,806		505,011		556,932		379,645		230,222		107,049		68,874		317,424		396,927		815,311		2,561,871		1,296,336		357,514		1,151,337		2,118,862		1,399,002

		2011 per capita total energy consumption (Gj)				87.68		63.21		146.60		127.21		104.03		47.61		29.66		29.04		30.63		53.78		18.62		91.17		37.46		46.97		38.79		13.74		8.58		4.88		20.48		25.42		77.44		71.92		75.86		34.15		90.29		90.26		69.31

		2011 per capita energy consumption (heating + ind fuels) (Gj)				47.30		25.08		107.48		56.17		33.28		13.47		27.13		5.86		8.50		35.13		12.24		58.57		21.24		28.60		9.76		3.14		2.32		0.45		12.46		22.32		48.41		29.41		28.68		3.72		47.37		41.69		32.32

		2011 per capita energy consumption (res & comm heat fuels) (Gj)				17.41		21.57								2.47				1.61		3.47		21.85						2.12		9.44				2.89		2.31		0.42						22.46						0.82						14.64

		2011 per capita energy consumption (transportation fuels) (Gj)				22.38		17.41		22.87		46.94		29.33		28.58		2.25		13.40		12.08		9.04		0.95		25.31		5.65		3.27		16.14		5.94		2.52		1.27		3.22		0.87		12.99		18.18		17.41		6.49		25.10		29.11		22.60
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Per capita GDP 2011 (ppp adjusted)
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Cooling degree-days (2011)
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Heating degree-days (2011)

Per capita consumption of residential and commercial heating fuels 2011 (Gj)

London

Paris

Moscow

New York City

Los Angeles

Mexico City

Sao Paulo

Rio de Janeiro

Buenos Aires

Tehran

Istanbul

Manila

Jakarta

Delhi

Mumbai

Kolkata

Seoul

Tokyo

Osaka

Shenzhen

Guangzhou

Shanghai

Beijing



		



Inverse Population density (km2 per person)

Per capita consumption of residential and commercial heating fuels 2011 (Gj)
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Area (km2) per person

GDP per capita, 2011 ($US PPP adjusted)
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		Change over time

		Steel & cement consumption		LONDON		PARIS		SAO PAULO		RIO DE JANEIRO		DELHI		MUMBAI		KOLKATA		KARACHI		GUANGZHOU		DHAKA		ISTANBUL

		population growth 2006-11		627341		320451		633088		375850		553235		278447				2000000		2784800		2706327		1861052

		population growth 2001-11		851541		738061		1940237		1040642		2902728		500447		906839		3500000		2783900		4995081		4679584

		cement		yr 2000		yr 2012		yr 2010		yr 2010		yr 2011		yr 2013		yr 2010/11		yr 2011		yr 2011		yr 2011		yr 2011

		consumption (Kt)		1503.346		2315		8176.81		2839		9197.84		9190		7758.52		2088				8864.6		1705.946

		steel		yr 2000		yr 2003		yr 2010		yr 2010

		consumption (Kt)		642		211		4281.67		2573		3157.19		3160		2652.77		7000		7347.213		2540

		10-year resource consumption growth rates

				* red font indicates data have been normalized to a 10-yr period

		10-year growth rates		London		Paris		Moscow		New York		Los Angeles		Mexico City		Lagos		Sao Paulo		Rio de Janeiro		Buenos Aires		Cairo		Tehran		Istanbul		Manila		Jakarta		Delhi		Mumbai		Kolkata		Karachi		Dhaka		Seoul		Tokyo		Osaka		Shenzhen		Guangzhou		Shanghai		Beijing

		Surveyed population 2011		8,173,941		11,852,851		11,503,501		22,214,518		9,889,000		8,851,080		20,546,999		19,822,559		11,909,897		12,806,866		20,495,461		12,183,391		13,483,052		11,855,975		9,786,372		16,753,235		12,478,447		14,112,536		15,500,000		15,616,562		10,528,774		35,622,000		17,089,000		10,467,400		12,751,400		23,474,600		20,186,000

		Population growth rate 2001-11		11.6292608981		6.64035038		13.48		3.3622902919		2.6362221069		3.0236486663				10.8500283129		9.5741796471		11.7471505575		24.1644893186		14.7531149436		53.1561425565		19.364745846		16.0967079898		20.9575577269		4.1780514276		6.8670286771		29.1666666667		47.0281027665		2.4147701435		6.5940806322		0.5232574077		44.4636129014		27.9297717582		40.7071742401		45.7367699083

		Total Energy consumption growth rate 2001-2011		-12.0547186307		-4.13						350.3032632132		32.5604205397				42.2		51.52		18.2303503869		129.5067207803				22.9900501733		0.936433608		16.1855279659		57.1573961914		30.0193568368						95.5252612281								120.0533615595		187.4282113342		82.3201616874		53.6898929569

		Total electricity consumption growth rate 2001-2011		-3.9534936283		4.53		32.95						3.6408533228				49.01		103.61		39.1569945021		53.8648129667				148.2705354624		37.524872872		76.5908152267		137.12						104.2		93.9494514177								227.8863859368		144.3936791305		126.1054694459		122.1592004185

		GDP growth rate 2001-2011		37.8421708925		44.3225070684		212.14				39.4280295601		65.7795847526				179.53		97.99		109.3280399789				-36.360254329				114.6795723828		138.6595869232		208.53		122.8381587662		95.7575757576		14.2857142857		143.6959837316								264.1532733891		243.5071075404		189.4813911607		244.3729773463

		Energy consumption (transportation) growth rate 2001-2011		-7.4876459755		-4.53								18.0481657799				38.31		59.4		-16.311292934		48.0495792131				35.3653986248		-1.7002489669		26.5172728562		32.9638154201								143.3129012976										230.1154837914		236.6400216836		191.4045375632

		10-year growth rate in water consumption 2001-2011 (%)		10.9647222498														23.9		41.54				122.4141113038		14.7531149695		28.3098130841		46.7418344519		28.8760760261		28.7948058566						98.4126984127		171.7932397748								51.7952261892		-12.0240963855				-7.4550128535

		10-year growth rate in solid waste disposal 2001-2011 (%)		-36.6723674566		46.89								5.5333333333								0.0883587365		62.3712183239				50.2490256419				12.9257523878		86.3188535602		53.3519553073		0.4694835681				80.9523809524				-17.5913648039				19.0761730589		31.4590163934

		per capita solid waste disposal 2011 (t)		0.317		0.551		0.400		1.495		0.618		0.522		0.123		0.294		0.305		0.354		0.466		0.210		0.726		0.226		0.561		0.248		0.440		0.076				0.089		0.252		0.349		0.399		0.437		0.252		0.180		0.260

		SORTED DATA

		ELECTRICITY

				Shenzhen		Guangzhou		Delhi		Shanghai		Beijing		Karachi		Rio de Janeiro		Dhaka		Jakarta		Sao Paulo		Buenos Aires		Manila		Moscow		Mexico City		Paris		London		Istanbul		Cairo		Istanbul

		Population growth rate 2001-11		44.464		27.930		20.958		40.707		45.737		29.167		9.574		47.028		16.097		10.850		11.747		19.365		13.480		3.024		6.640		11.629		53.156		24.164		53.156

		Electricity consumption growth rate 2001-2011		227.886		144.394		137.12		126.105		122.159		104.200		103.61		93.949		76.591		49.01		39.157		37.525		32.950		3.641		4.530		-3.953		148.271		53.865		148.271

		Growth ratio for electricity		5.125		5.170		6.543		3.098		2.671		3.573		10.822		1.998		4.758		4.517		3.333		1.938		2.444		1.204		0.682		-0.340		2.789		2.229		2.789

		GDP growth rate 2001-2011		264.15		243.51		208.53		189.48		244.37		14.29		97.99		143.70		138.66		179.53		109.33		114.68		212.14		65.78		44.32		37.84

		sorted growth ratio for electricity		Rio de Janeiro		Delhi		Guangzhou		Shenzhen		Jakarta		Sao Paulo		Karachi		Buenos Aires		Shanghai		Istanbul		Beijing		Moscow		Cairo		Dhaka		Manila		Mexico City		Paris		London

				10.822		6.543		5.170		5.125		4.758		4.517		3.573		3.333		3.098		2.789		2.671		2.444		2.229		1.998		1.938		1.204		0.682		-0.340

		TRANSPORTATION FUELS

				Kolkata		Shanghai		Guangzhou		Beijing		Dhaka		Rio de Janeiro		Sao Paulo		Delhi		Jakarta		Mexico City		Manila		Paris		London		Buenos Aires		Mumbai		Cairo		Istanbul

		Population growth rate 2001-11		6.867		40.707		27.930		45.737		47.028		9.574		10.850		20.958		16.097		3.024		19.365		6.640		11.629		11.747		4.178		24.164		53.156

		Transportation fuels growth rate 2001-2011		270.215		236.640		230.115		191.405		143.313		59.400		38.310		32.964		26.517		18.048		-1.700		-4.530		-7.488		-16.311		-39.517		48.050		35.365

		Growth ratio for tranportation fuels		39.350		5.813		8.239		4.185		3.047		6.204		3.531		1.573		1.647		5.969		-0.088		-0.682		-0.644		-1.389		-9.458		1.988		0.665

		GDP growth rate 2001-2011		95.76		189.48		243.51		244.37		143.70		97.99		179.53		208.53		138.66		65.78		114.68		44.32		37.84		109.33		122.84

		sorted growth ratio for transportation fuels		Kolkata		Guangzhou		Rio de Janeiro		Mexico City		Shanghai		Beijing		Sao Paulo		Dhaka		Cairo		Jakarta		Delhi		Istanbul		Manila		London		Paris		Buenos Aires		Mumbai

				39.350		8.239		6.204		5.969		5.813		4.185		3.531		3.047		1.988		1.647		1.573		0.665		-0.088		-0.644		-0.682		-1.389		-9.458

		WATER

				Dhaka		Karachi		Shenzhen		Manila		Rio de Janeiro		Jakarta		Delhi		Sao Paulo		Tehran		London		Beijing		Guangzhou		Moscow		Cairo		Istanbul

		Population growth rate 2001-11		47.028		29.167		44.464		19.365		9.574		16.097		20.958		10.850		14.753		11.629		45.737		27.930		10.794		24.164		53.156

		growth rate in water consumption 2001-2011		171.793		98.413		51.795		46.742		41.540		28.876		28.795		23.900		14.753		10.965		-7.455		-12.024		-57.670		122.414		28.310

		Growth ratio for water use		3.653		3.374		1.165		2.414		4.339		1.794		1.374		2.203		1.000		0.943		-0.163		-0.431		-5.343		5.066		0.533

		GDP growth rate 2001-2011		143.70		14.29		264.15		114.68		97.99		138.66		208.53		179.53		-36.36		37.84		244.37		243.51		212.14

		sorted growth ratio for water use		Cairo		Rio de Janeiro		Dhaka		Karachi		Manila		Sao Paulo		Jakarta		Delhi		Shenzhen		Tehran		London		Istanbul		Beijing		Guangzhou		Moscow

				5.066		4.339		3.653		3.374		2.414		2.203		1.794		1.374		1.165		1.000		0.943		0.533		-0.163		-0.431		-5.343

		WASTE

				Karachi		Delhi		Dhaka		Mumbai		Paris		Guangzhou		Shenzhen		Jakarta		Mexico City		Kolkata		Buenos Aires		London		Cairo		Tokyo		Istanbul

		Population growth rate 2001-11		29.167		20.958		47.028		4.178		6.640		27.930		44.464		16.097		3.024		6.867		11.747		11.629		24.164		6.594		53.156

		growth rate in waste generation 2001-2011		300.000		86.319		80.952		53.352		46.890		31.459		19.076		12.926		5.533		0.469		0.088		-36.672		62.371		-17.591		50.249

		Growth ratio for waste		10.286		4.119		1.721		12.770		7.061		1.126		0.429		0.803		1.830		0.068		0.008		-3.153		2.581		-2.668		0.945

		GDP growth rate 2001-2011		14.29		208.53		143.70		122.84		44.32		243.51		264.15		138.66		65.78		95.76		109.33		37.84

		sorted growth ratio for waste		Mumbai		Paris		Delhi		Cairo		Mexico City		Dhaka		Guangzhou		Istanbul		Jakarta		Shenzhen		Kolkata		Buenos Aires		Tokyo		London

				12.770		7.061		4.119		2.581		1.830		1.721		1.126		0.945		0.803		0.429		0.068		0.008		-2.668		-3.153

		GDP

				Shenzhen		Beijing		Guangzhou		Moscow		Delhi		Shanghai		Sao Paulo		Dhaka		Jakarta		Mumbai		Manila		Buenos Aires		Rio de Janeiro		Kolkata		Mexico City		Paris		Los Angeles		London		Karachi		Tehran

		Population growth rate 2001-11		44.464		45.737		27.930		10.794		20.958		40.707		10.850		47.028		16.097		4.178		19.365		11.747		9.574		6.867		3.024		6.640		2.636		11.629		29.167		14.753

		growth rate in GDP 2001-2011		264.153		244.373		243.507		212.140		208.530		189.481		179.530		143.696		138.660		122.838		114.680		109.328		97.99		95.758		65.780		44.323		39.428		37.842		14.286		-36.360

		Growth ratio for GDP		5.941		5.343		8.719		19.653		9.950		4.655		16.547		3.056		8.614		29.401		5.922		9.307		10.235		13.945		21.755		6.675		14.956		3.254		0.490		-2.465

		sorted growth ratio for GDP		Mumbai		Mexico City		Moscow		Sao Paulo		Los Angeles		Kolkata		Rio de Janeiro		Delhi		Buenos Aires		Guangzhou		Jakarta		Paris		Shenzhen		Manila		Beijing		Shanghai		London		Dhaka		Karachi		Tehran

				29.401		21.755		19.653		16.547		14.956		13.945		10.235		9.950		9.307		8.719		8.614		6.675		5.941		5.922		5.343		4.655		3.254		3.056		0.490		-2.465

		POPULATION

				Istanbul		Dhaka		Beijing		Shenzhen		Shanghai		Karachi		Guangzhou		Cairo		Delhi		Manila		Jakarta		Tehran		Moscow		Buenos Aires		London		Sao Paulo		Rio de Janeiro		Kolkata		Paris		Tokyo		Mumbai		New York		Mexico City		Los Angeles		Seoul		Osaka

		Population growth rate 2001-11		53.156		47.028		45.7367699083		44.4636129014		40.7071742401		29.167		27.9297717582		24.164		20.958		19.365		16.097		14.753		13.480		11.747		11.629		10.850		9.574		6.867		6.640		6.5940806322		4.178		3.362		3.024		2.636		2.4147701435		0.5232574077
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Growth ratios:  electricity to population (2001 to 2011)
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		Global impact																																																																												Regional impact

				2011 GRAND TOTALS																																																																										Regional Totals

				Megacity				London		Paris		Moscow		New York		Los Angeles		Mexico City		Lagos		Sao Paulo		Rio de Janeiro		Buenos Aires		Cairo		Tehran		Istanbul		Manila		Jakarta		Delhi		Mumbai		Kolkata		Karachi		Dhaka		Seoul		Tokyo		Osaka		Shenzhen		Guangzhou		Shanghai		Beijing				Megacity Grand Totals				Global Grand Totals										Europe		Russia		North America		Middle America		Sub-Saharan Africa		South America		N Africa / SW Asia		Southeast Asia		South Asia		East Asia

				2011 Population (survey)				8,173,941		11,852,851		11,503,501		22,214,518		9,889,000		8,851,080		20,546,999		19,822,559		11,909,897		12,806,866		20,495,461		12,183,391		13,483,052		11,855,975		9,786,372		16,753,235		12,478,447		14,112,536		15,500,000		15,616,562		10,528,774		35,622,000		17,089,000		10,467,400		12,751,400		23,474,600		20,186,000				409,955,417

				Brinkhoff population (2010)				12,400,000		10,400,000		13,600,000		22,200,000		17,900,000		23,400,000		11,800,000		20,900,000		12,600,000		13,300,000		15,200,000		12,800,000		12,800,000		19,600,000		15,400,000		23,200,000		22,800,000		16,300,000		16,200,000		13,600,000		24,200,000		34,000,000		16,800,000		10,400,000		16,500,000		18,400,000		13,600,000				460,300,000				6,892,319,000		Population Reference Bureau 2010								22,800,000		13,600,000		40,100,000		23,400,000		11,800,000		46,800,000		40,800,000		35,000,000		92,100,000		133,900,000

				Total Water  Consumption (incl. line losses) (ML) 2011				707,266		1,712,297		1,496,000		10,916,722		3,660,000		1,122,400		953,924		2,004,998		1,587,242		2,186,931		2,969,258		1,111,734		972,023		1,248,090		305,684		1,408,500		2,070,234		1,382,919		529,900		698,930		1,150,338		4,186,439.73		2,513,773.97		2,005,265		7,576,491		9,749,000		4,150,800				70,377,160

				Total Solid Waste Disposal (Kt) 2011				2,592		6,533		4,601		33,203		6,109		4,622		2,536		5,836		3,629		4,531		9,561		2,555		9,791		2,684		5,489		4,161		5,490		1,070		1,600		1,387		2,657		12,443		6,814		4,577		3,208		4,219		5,240				157,140

				Total Energy Consumption (excl. jet & marine fuel) (Tj) 2011				713,403		749,196		1,686,441		2,825,895		1,028,785		421,394		609,390		575,582		364,824		688,758		381,568		1,110,806		500,195		556,932		379,645		230,222		107,049		68,874		317,424		396,927		815,311		2,561,871		1,296,336		357,514		1,151,337		2,118,862		1,399,002				23,413,542		jet & marine fuel included in Shanghai & Beijing totals

				2011 GDP (survey) ppp adjusted $				386,900,000,000		674,932,222,222		664,419,868,374				732,230,000,000		309,553,066,667		140,427,872,532		414,600,000,000		162,600,000,000		108,891,923,077				88,000,000,000		140,816,995,088		139,755,220,884		98,254,004,000		141,441,176,471		111,942,929,293		81,363,426,515		80,000,000,000		95,870,000,000		339,668,667,467						273,941,185,714		295,796,166,667		457,040,238,095		386,950,000,000				6,325,394,963,065

				Total gasoline consumption (TJ)				73,729		68,208		263,052		832,926		189,000		215,240				108,785		31,717		54,311		7,452		173,460		23,131		15,531		102,812		38,168		7,421		2,519						57,597		459,236.00		199,544.00		35,265		191,924		203,321		167,783				3,522,132		excluding Lagos, Karachi & Dhaka

				Total electricity consumption (excl. line losses) (GWh)				39,945.74		68,215.00		51,954.30		148,681.77		63,898.48		13,667.11		1,600.00		53,830.00		33,241.00		34,170.00		30,897.47		24,691.00		38,248.73		49,762.00		35,061.40		21,700.00		12,952.00		12,383.02		20,690.00		9,671.27		46,903.00		240,782.78		141,335.00		69,606.05		63,120.34		126,913.00		80,686.00				1,534,606

				Brinkhoff adjustment factor				1.52		0.88		1.18		1.00		1.81		2.64		0.57		1.05		1.06		1.04		0.74		1.05		0.95		1.65		1.57		1.38		1.83		1.16		1.05		0.87		2.30		0.95		0.98		0.99		1.29		0.78		0.67

				adjusted water  consumption (ML) 2011				1,072,934		1,502,414		1,768,644		10,909,587		6,624,937		2,967,340		547,832		2,113,978		1,679,213		2,271,140		2,202,084		1,168,000		922,780		2,063,311		481,029		1,950,501		3,782,629		1,597,273		553,831		608,678		2,644,010		3,995,816		2,471,262		1,992,353		9,803,794		7,641,519		2,796,536				78,133,425				2600 km3/year		global water consumption (~ 2008)								2,575,348		1,768,644		17,534,524		2,967,340		547,832		6,064,331		4,292,864		2,544,341		8,492,912		31,345,290

				adjusted solid waste disposal (Kt) 2011				3,932		5,732		5,440		33,182		11,058		12,220		1,457		6,153		3,839		4,705		7,090		2,684		9,295		4,437		8,638		5,761		10,031		1,236		1,672		1,208		6,107		11,877		6,699		4,548		4,151		3,307		3,531				179,991				3.93 million tons/day		global waste disposal (D. Hoornweg, "What a waste," 2010)								9,664		5,440		44,240		12,220		1,457		14,698		19,070		13,075		19,909		40,219

				adjusted total energy consumption (Tj) 2011				1,082,244		657,364		1,993,792		2,824,048		1,862,196		1,114,058		349,969		606,867		385,963		715,279		282,981		1,167,025		474,856		920,707		597,416		318,813		195,594		79,549		331,759		345,672		1,873,963		2,445,220		1,274,413		355,212		1,489,802		1,660,819		942,555				26,348,135				393 exa joules		global energy consumption (International Energy Agency, 2010)								1,739,608		1,993,792		4,686,244		1,114,058		349,969		1,708,109		1,924,861		1,518,122		1,271,387		10,041,984

				2008 GDP (adjusted to Brinkhoff) ppp, $ billions				736.50		483.72		227.50		1,348.66		936.01		383.11		30.26		252.69		152.89		241.01		131.94		151.81		170.24		196.00		110.40		134.85		152.48		105.16		73.03		54.03		554.16		1,139.71		506.08				608.12		202.50		124.09				9,207				71,200.00		global GDP 2008 Earth Policy Institute ($ billions)								1,220		228		2,285		383		30		647		454		306		520		3,135

				2011 GDP (survey) ppp adjusted $ billions				586.93		592.20		785.51		1,348.66		1,325.40		818.38		80.65		437.14		172.02		113.08		131.94				133.68		231.04		154.61		195.87		204.54		93.97		83.61		83.49		780.72		1,139.71		506.08		272.18		382.75		358.24		260.70				11,273				77,200.00		global GDP 2011 Earth Policy Institute ($ billions)								1,179		786		2,674		818		81		722		266		386		661		3,700

				Total gasoline consumption (TJ)				111,848		59,847		310,993		832,382		342,107		569,040				114,698		33,555		56,402		5,526		182,239		21,959		25,675		161,787		52,856		13,559		2,910						132,385		438,325		196,169		35,038		248,345		159,368		113,041				4,220,054		excluding Lagos, Karachi & Dhaka		42,566,284		International Energy Agency 2011								171,696		310,993		1,174,489		569,040		0		204,655		209,724		187,461		69,325		1,322,671

				Total electricity consumption (GWh)				60,598		59,854		61,423		148,585		115,662		36,132		919		56,756		35,167		35,486		22,914		25,941		36,311		82,265		55,173		30,050		23,665		14,302		21,624		8,422		107,805		229,819		138,945		69,158		81,676		99,478		54,361				1,712,492				18,396,735.00		International Energy Agency 2011								120,452		61,423		264,247		36,132		919		127,409		85,166		137,438		98,065		781,241

				Percentage of total values

				adjusted water  consumption (ML) 2011				1.4%		1.9%		2.3%		14.0%		8.5%		3.8%		0.7%		2.7%		2.1%		2.9%		2.8%		1.5%		1.2%		2.6%		0.6%		2.5%		4.8%		2.0%		0.7%		0.8%		3.4%		5.1%		3.2%		2.5%		12.5%		9.8%		3.6%

				adjusted solid waste disposal (Kt) 2011				2.2%		3.2%		3.0%		18.4%		6.1%		6.8%		0.8%		3.4%		2.1%		2.6%		3.9%		1.5%		5.2%		2.5%		4.8%		3.2%		5.6%		0.7%		0.9%		0.7%		3.4%		6.6%		3.7%		2.5%		2.3%		1.8%		2.0%

				adjusted total energy consumption (Tj) 2011				4.1%		2.5%		7.6%		10.7%		7.1%		4.2%		1.3%		2.3%		1.5%		2.7%		1.1%		4.4%		1.8%		3.5%		2.3%		1.2%		0.7%		0.3%		1.3%		1.3%		7.1%		9.3%		4.8%		1.3%		5.7%		6.3%		3.6%

				Brinkhoff population (2010)				2.7%		2.3%		3.0%		4.8%		3.9%		5.1%		2.6%		4.5%		2.7%		2.9%		3.3%		2.8%		2.8%		4.3%		3.3%		5.0%		5.0%		3.5%		3.5%		3.0%		5.3%		7.4%		3.6%		2.3%		3.6%		4.0%		3.0%

				2011 GDP (survey) ppp adjusted $ billions				5.2%		5.3%		7.0%		12.0%		11.8%		7.3%		0.7%		3.9%		1.5%		1.0%		1.2%		0.0%		1.2%		2.0%		1.4%		1.7%		1.8%		0.8%		0.7%		0.7%		6.9%		10.1%		4.5%		2.4%		3.4%		3.2%		2.3%

				SORTED BY ENERGY				New York		Tokyo		Moscow		Seoul		Los Angeles		Shanghai		Guangzhou		Osaka		Tehran		Mexico City		London		Beijing		Manila		Buenos Aires		Paris		Sao Paulo		Jakarta		Istanbul		Rio de Janeiro		Shenzhen		Lagos		Dhaka		Karachi		Delhi		Cairo		Mumbai		Kolkata				Total

				adjusted total energy consumption (Tj) 2011				10.7%		9.3%		7.6%		7.1%		7.1%		6.3%		5.7%		4.8%		4.4%		4.2%		4.1%		3.6%		3.5%		2.7%		2.5%		2.3%		2.3%		1.8%		1.5%		1.3%		1.3%		1.3%		1.3%		1.2%		1.1%		0.7%		0.3%				100.0%

				Brinkhoff population (2010)				4.8%		7.4%		3.0%		5.3%		3.9%		4.0%		3.6%		3.6%		2.8%		5.1%		2.7%		3.0%		4.3%		2.9%		2.3%		4.5%		3.3%		2.8%		2.7%		2.3%		2.6%		3.0%		3.5%		5.0%		3.3%		5.0%		3.5%				100.0%

				2011 GDP (survey) ppp adjusted $ billions				12.0%		10.1%		7.0%		6.9%		11.8%		3.2%		3.4%		4.5%		0.0%		7.3%		5.2%		2.3%		2.0%		1.0%		5.3%		3.9%		1.4%		1.2%		1.5%		2.4%		0.7%		0.7%		0.7%		1.7%		1.2%		1.8%		0.8%				100.0%

				SORTED BY WATER				New York		Guangzhou		Shanghai		Los Angeles		Tokyo		Mumbai		Mexico City		Beijing		Seoul		Osaka		Buenos Aires		Cairo		Sao Paulo		Manila		Shenzhen		Delhi		Moscow		Rio de Janeiro		Kolkata		Paris		Tehran		London		Istanbul		Dhaka		Karachi		Lagos		Jakarta

				adjusted water  consumption (ML) 2011				14.0%		12.5%		9.8%		8.5%		5.1%		4.8%		3.8%		3.6%		3.4%		3.2%		2.9%		2.8%		2.7%		2.6%		2.5%		2.5%		2.3%		2.1%		2.0%		1.9%		1.5%		1.4%		1.2%		0.8%		0.7%		0.7%		0.6%				100.0%

				Brinkhoff population (2010)				4.8%		3.6%		4.0%		3.9%		7.4%		5.0%		5.1%		3.0%		5.3%		3.6%		2.9%		3.3%		4.5%		4.3%		2.3%		5.0%		3.0%		2.7%		3.5%		2.3%		2.8%		2.7%		2.8%		3.0%		3.5%		2.6%		3.3%				100.0%

				2011 GDP (survey) ppp adjusted $ billions				12.0%		3.4%		3.2%		11.8%		10.1%		1.8%		7.3%		2.3%		6.9%		4.5%		1.0%		1.2%		3.9%		2.0%		2.4%		1.7%		7.0%		1.5%		0.8%		5.3%		0.0%		5.2%		1.2%		0.7%		0.7%		0.7%		1.4%				100.0%

				SORTED BY WASTE				New York		Mexico City		Tokyo		Los Angeles		Mumbai		Istanbul		Jakarta		Cairo		Osaka		Sao Paulo		Seoul		Delhi		Paris		Moscow		Buenos Aires		Shenzhen		Manila		Guangzhou		London		Rio de Janeiro		Beijing		Shanghai		Tehran		Karachi		Lagos		Kolkata		Dhaka

				adjusted solid waste disposal (Kt) 2011				18.4%		6.8%		6.6%		6.1%		5.6%		5.2%		4.8%		3.9%		3.7%		3.4%		3.4%		3.2%		3.2%		3.0%		2.6%		2.5%		2.5%		2.3%		2.2%		2.1%		2.0%		1.8%		1.5%		0.9%		0.8%		0.7%		0.7%				100.0%

				Brinkhoff population (2010)				4.8%		5.1%		7.4%		3.9%		5.0%		2.8%		3.3%		3.3%		3.6%		4.5%		5.3%		5.0%		2.3%		3.0%		2.9%		2.3%		4.3%		3.6%		2.7%		2.7%		3.0%		4.0%		2.8%		3.5%		2.6%		3.5%		3.0%				100.0%

				2011 GDP (survey) ppp adjusted $ billions				12.0%		7.3%		10.1%		11.8%		1.8%		1.2%		1.4%		1.2%		4.5%		3.9%		6.9%		1.7%		5.3%		7.0%		1.0%		2.4%		2.0%		3.4%		5.2%		1.5%		2.3%		3.2%		0.0%		0.7%		0.7%		0.8%		0.7%				100.0%

																																																								2011 Values												Unit conversions								2011 Values

																																																						6.68		Megacity population												2,600,000,000		global water consumption (ML)						Megacity population		0.33		0.20		0.58		0.34		0.17		0.68		0.59		0.51		1.34		1.94

																																																						14.60		GDP												1,434,450		global waste disposal (kt)						GDP		1.71		0.32		3.21		0.54		0.04		0.91		0.64		0.43		0.73		4.40

																																																						12.55		Waste disposal												393,000,000		global energy consumption (Tj)						Waste disposal		0.67		0.38		3.08		0.85		0.10		1.02		1.33		0.91		1.39		2.80

																																																						9.91		Gasoline use				excluding Lagos, Karachi & Dhaka																Electricity use		0.65		0.33		1.44		0.20		0.00		0.69		0.46		0.75		0.53		4.25

																																																						9.31		Electricity use																				Gasoline use		0.40		0.73		2.76		1.34		0.00		0.48		0.49		0.44		0.16		3.11		excluding Lagos, Karachi & Dhaka

																																																						6.70		Energy use																				Energy use		0.44		0.51		1.19		0.28		0.09		0.43		0.49		0.39		0.32		2.56

																																																						3.01		Water use																				Water use		0.10		0.07		0.67		0.11		0.02		0.23		0.17		0.10		0.33		1.21
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Total Energy  Use (Petajoules)
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Billions of dollars (ppp adjusted)

GDP in megacities (2011)
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Population of megacities (2010)
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Resource use in megacities, by geographic realm
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				Sorted data -- largest to smallest

				Megacity				New York		Guangzhou		Shanghai		Los Angeles		Tokyo		Mumbai		Mexico City		Beijing		Seoul		Osaka		Buenos Aires		Cairo		Sao Paulo		Manila		Shenzhen		Delhi		Moscow		Rio de Janeiro		Kolkata		Paris		Tehran		London		Istanbul		Dhaka		Karachi		Lagos		Jakarta

				adjusted water  consumption (ML)*10^6 2011				10.9095874666		9.8037942108		7.6415189183		6.6249367985		3.9958158139		3.7826289762		2.9673395789		2.7965362132		2.6440096064		2.4712623713		2.2711397386		2.2020836379		2.1139782306		2.0633110309		1.9923530199		1.950500906		1.7686441719		1.6792126078		1.597273264		1.5024142752		1.1680000003		1.0729339006		0.9227802726		0.6086775601		0.5538309677		0.5478318503		0.4810294969

				adjusted water  consumption (ML) 2011				10,909,587.47		9,803,794.21		7,641,518.92		6,624,936.80		3,995,815.81		3,782,628.98		2,967,339.58		2,796,536.21		2,644,009.61		2,471,262.37		2,271,139.74		2,202,083.64		2,113,978.23		2,063,311.03		1,992,353.02		1,950,500.91		1,768,644.17		1,679,212.61		1,597,273.26		1,502,414.28		1,168,000.00		1,072,933.90		922,780.27		608,677.56		553,830.97		547,831.85		481,029.50

				Megacity				New York		Mexico City		Tokyo		Los Angeles		Mumbai		Istanbul		Jakarta		Cairo		Osaka		Sao Paulo		Seoul		Delhi		Paris		Moscow		Buenos Aires		Shenzhen		Manila		Guangzhou		London		Rio de Janeiro		Beijing		Shanghai		Tehran		Karachi		Lagos		Kolkata		Dhaka

				adjusted solid waste disposal (Mt) 2011				33.1816785639		12.2203419244		11.8765148167		11.0584458691		10.0310559479		9.2951061822		8.6379527572		7.0904658549		6.6987721692		6.153211601		6.1072638419		5.7614902435		5.7322242556		5.4399995271		4.705468145		4.5478265854		4.4366897396		4.1505560174		3.9175076788		3.8392775353		3.5305697018		3.3072750973		2.6843101399		1.6722580645		1.4565824917		1.2358515861		1.2078971031

				adjusted solid waste disposal (Kt) 2011				33,181.68		12,220.34		11,876.51		11,058.45		10,031.06		9,295.11		8,637.95		7,090.47		6,698.77		6,153.21		6,107.26		5,761.49		5,732.22		5,440.00		4,705.47		4,547.83		4,436.69		4,150.56		3,917.51		3,839.28		3,530.57		3,307.28		2,684.31		1,672.26		1,456.58		1,235.85		1,207.90

				Megacity				New York		Tokyo		Moscow		Seoul		Los Angeles		Shanghai		Guangzhou		Osaka		Tehran		Mexico City		London		Beijing		Manila		Buenos Aires		Paris		Sao Paulo		Jakarta		Istanbul		Rio de Janeiro		Shenzhen		Lagos		Dhaka		Karachi		Delhi		Cairo		Mumbai		Kolkata

				adjusted total energy consumption (PJ) 2011				2824.0478858914		2445.2196395486		1993.7922281965		1873.9633304225		1862.1961543503		1660.8187490724		1489.802106154		1274.4130610334		1167.0245089302		1114.0576806898		1082.2441790172		942.5554083281		920.70665692		715.2789292868		657.3640721545		606.8673474499		597.4158086275		474.8555058899		385.9628139521		355.211536007		349.9685969674		345.6715280308		331.7591859677		318.8129258342		282.9813654448		195.5942997435		79.5494648091

				adjusted total energy consumption (Tj) 2011				2,824,047.89		2,445,219.64		1,993,792.23		1,873,963.33		1,862,196.15		1,660,818.75		1,489,802.11		1,274,413.06		1,167,024.51		1,114,057.68		1,082,244.18		942,555.41		920,706.66		715,278.93		657,364.07		606,867.35		597,415.81		474,855.51		385,962.81		355,211.54		349,968.60		345,671.53		331,759.19		318,812.93		282,981.37		195,594.30		79,549.46

				Megacity				New York		Los Angeles		Tokyo		Mexico City		Moscow		Seoul		Paris		London		Osaka		Sao Paulo		Guangzhou		Shanghai		Shenzhen		Beijing		Manila		Mumbai		Delhi		Rio de Janeiro		Jakarta		Tehran		Istanbul		Cairo		Buenos Aires		Kolkata		Karachi		Dhaka		Lagos

				2011 GDP (survey) ppp adjusted $ billions				1,348.66		1,325.40		1,139.71		818.38		785.51		780.72		592.20		586.93		506.08		437.14		382.75		358.24		272.18		260.70		231.04		204.54		195.87		172.02		154.61		151.81		133.68		131.94		113.08		93.97		83.61		83.49		80.65

				Megacity				Tokyo		Seoul		Mexico City		Delhi		Mumbai		New York		Sao Paulo		Manila		Shanghai		Los Angeles		Osaka		Guangzhou		Kolkata		Karachi		Jakarta		Cairo		Moscow		Dhaka		Beijing		Buenos Aires		Tehran		Istanbul		Rio de Janeiro		London		Lagos		Paris		Shenzhen

				Brinkhoff population (2010)				34,000,000		24,200,000		23,400,000		23,200,000		22,800,000		22,200,000		20,900,000		19,600,000		18,400,000		17,900,000		16,800,000		16,500,000		16,300,000		16,200,000		15,400,000		15,200,000		13,600,000		13,600,000		13,600,000		13,300,000		12,800,000		12,800,000		12,600,000		12,400,000		11,800,000		10,400,000		10,400,000





		Urban metabolism overview

				Numbers represent percentage of total value for all megacities (sorted by energy consumption)

				New York		Tokyo		Los Angeles		Moscow		Seoul		Shanghai		Guangzhou		Osaka		Tehran		Mexico City		London		Beijing		Manila		Buenos Aires		Paris		Sao Paulo		Jakarta		Istanbul		Rio de Janeiro		Shenzhen		Lagos		Dhaka		Karachi		Delhi		Cairo		Mumbai		Kolkata

		adjusted water  consumption (ML) 2011		0.1396276623		0.0511409275		0.0847900474		0.0226362043		0.0338396737		0.0978008954		0.1254750349		0.0316287476		0.0149487879		0.0379778511		0.0137320731		0.0357918038		0.0264075334		0.0290674541		0.0192288291		0.0270560037		0.0061565137		0.0118103139		0.0214916038		0.0254993688		0.0070114916		0.0077902327		0.007088272		0.0249637195		0.0281836313		0.0484124302		0.0204428932

		adjusted solid waste disposal (Kt) 2011		0.1973752633		0.065986632		0.0657791817		0.0323588614		0.0363279635		0.0196727327		0.024688838		0.0398464447		0.0159671374		0.072690512		0.0233894255		0.0210009606		0.0263908531		0.0279896333		0.0340971078		0.0366012755		0.0513813126		0.0552902719		0.0228372538		0.0270519307		0.0086642197		0.0071849593		0.0099471272		0.0342711913		0.0421763644		0.0596679371		0.0073512415

		adjusted total energy consumption (Tj) 2011		0.1194464935		0.1034234983		0.0787638205		0.078392522		0.071126195		0.0702463215		0.0630129675		0.0539028294		0.0493607017		0.046650006		0.045317836		0.0398665118		0.0389423927		0.0302535805		0.0278040021		0.0256681825		0.023496236		0.0200845833		0.0163244332		0.0150240981		0.0148023417		0.014620592		0.014031045		0.0134845752		0.011954584		0.0082728956		0.0030191687

		Brinkhoff population (2010)		0.0482294156		0.0738648707		0.0388876819		0.0295459483		0.052574408		0.03997393		0.0358461873		0.0364979361		0.0278079513		0.050836411		0.0269389529		0.0295459483		0.0425809255		0.0288941994		0.0225939605		0.0454051705		0.0334564415		0.0278079513		0.0273734521		0.0225939605		0.0256354551		0.0295459483		0.0351944384		0.0504019118		0.0330219422		0.0495329133		0.035411688

		2011 GDP (survey) ppp adjusted $ billions		0.1196354429		0.10110003		0.1175720216		0.0696798646		0.069254638		0.0317782424		0.0339527089		0.0448924231		0		0.0725956362		0.052064863		0.0231259352		0.0204947512		0.0100313702		0.052532309		0.0387767742		0.0137152924		0.0118585789		0.0152594505		0.0241439133		0.0071538979		0.0074061417		0.0074170143		0.0173748466		0.0117039251		0.018143739		0.0083361896





		



Water
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Energy
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Percentage of total value for all megacities

Resource consumption in megacities (2011)



		Population

						London		Paris		Moscow		New York		Los Angeles		Mexico City		Lagos		Sao Paulo		Rio de Janeiro		Buenos Aires		Cairo		Tehran		Istanbul		Manila		Jakarta		Delhi		Mumbai		Kolkata		Karachi		Dhaka		Seoul		Tokyo		Osaka		Shenzhen		Guangzhou		Shanghai		Beijing

		2011 Urban population density (people/km2) survey data				14593.7171933583		4675.6808678501		15608.5495251018						11,170.39		20,555.22		10,126.57		10,986.08		5,170.31		13,026.22		8,765.03		2,523.50		18,641.47		17,601.39		15,043.54				76,283.98		7,750.00		17,134.70		28,993.70						5,255.67						5,977.23

		2000 Urban population density (people/km2) (World Bank)				5900		6580		9050		3,270.00		3,010.00		14,720.00		26,890.00		7,950.00		8,700.00		6,930.00		15,400.00		12,480.00		8,950.00		10,610.00		8,990.00		11,880.00		37,730.00		22,130.00		17,520.00		50,410.00		13,480.00		7,960.00		6,940.00				2,760.00		10,450.00		9,310.00

		2011 population density (people/km2) survey data -- land area				5125.6919796827		986.8329864291		10651.3898148148				940.2335133491		5920.4548494983		7344.1942009922		2494.4014083621		2235.4081579026		3990.9211592396		1178.3741160237		7460.7415799143		2468.9712506867		18641.4701257862		14775.6737577945		11296.854349292		20680.2237321843		7480.1295404072		4394.6696909555		8396.0010752688		17375.3614099941						5181.8811881188		1715.188851824		3702.3263149594		1230.0286393273

		BRINKHOFF's POPULATIONS		Tokyo		Seoul		Mexico City		Delhi		Mumbai		New York		Sao Paulo		Manila		Shanghai		Los Angeles		Osaka		Guangzhou		Kolkata		Karachi		Jakarta		Cairo		Moscow		Dhaka		Beijing		Buenos Aires		Istanbul		Tehran		Rio de Janeiro		London		Lagos		Paris		Shenzhen

				34.0		24.2		23.4		23.2		22.8		22.2		20.9		19.6		18.4		17.9		16.8		16.5		16.3		16.2		15.4		15.2		13.6		13.6		13.6		13.3		12.8		12.8		12.6		12.4		11.8		10.4		10.4





		



2010 Megacity population (millions)



		



1:1 line

2011 Urban population density (people/km2) survey data

2011 UM survey data (persons per km2)

2000 World Bank data (persons per km2)

Urban population density:  World bank vs. UM survey data
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Megacity pop. density (persons per km2)



				Regressions																																																																																																																																																																																																										Floor areas																																																																																																																																																10-yr growth rates

						DEPENDANT VARIABLE		VARIABLE 1		VARIABLE 2		VARIABLE 3				5% significance level												DEPENDANT VARIABLE		VARIABLE 1		VARIABLE 2		VARIABLE 3																DEPENDANT VARIABLE		VARIABLE 1		VARIABLE 2		VARIABLE 3																DEPENDANT VARIABLE		VARIABLE 1		VARIABLE 2		VARIABLE 3																DEPENDANT VARIABLE		VARIABLE 1		VARIABLE 2		VARIABLE 3		VARIABLE 4														DEPENDANT VARIABLE		VARIABLE 1		VARIABLE 2		VARIABLE 3																DEPENDANT VARIABLE		VARIABLE 1																				DEPENDANT VARIABLE		VARIABLE 1		VARIABLE 2		VARIABLE 3		VARIABLE 4														DEPENDANT VARIABLE		VARIABLE 1		VARIABLE 2		VARIABLE 3		VARIABLE 4																DEPENDANT VARIABLE		VARIABLE 1																						DEPENDANT VARIABLE		VARIABLE 1																						DEPENDANT VARIABLE		VARIABLE 1		VARIABLE 2																						DEPENDANT VARIABLE		VARIABLE 1		VARIABLE 2																				DEPENDANT VARIABLE		VARIABLE 1																						DEPENDANT VARIABLE		VARIABLE 1																						DEPENDANT VARIABLE		VARIABLE 1																						DEPENDANT VARIABLE		VARIABLE 1																						DEPENDANT VARIABLE		VARIABLE 1																						DEPENDANT VARIABLE		VARIABLE 1

				Megacity		Electricity (MWh)		HDD		km2/person		GDP ($)				n		t-knot								Megacity		Heating & Ind fuel (GJ)		HDD		km2/person		GDP ($)														Megacity		Res & Com Heating fuel (GJ)		HDD		km2/person		GDP ($)														Megacity		Transportation fuel (GJ)		HDD		km2/person		GDP ($)														Megacity		Water use (kL)		GDP ($)		Ppt		CDD		km2/person												Megacity		Solid waste (t)		GDP ($)		10-yr GDP growth rate		10-yr pop growth rate														Megacity		Solid waste (t)		km2/person																		Megacity		Steel consumption		10-yr pop growth rate		10-yr pop growth		GDP ($)		km2/person												Megacity		Cement consumption		10-yr pop growth rate		10-yr pop growth		GDP ($)		km2/person														Megacity		km2/person		Floor area (total)																				Megacity		km2/person		Floor area (res.)																				Megacity		Electricity (MWh)		Floor area (total)		km2/person																				Megacity		Electricity (MWh)		Floor area (res.)		km2/person																		Megacity		Electricity (MWh)		Floor area (total)																				Megacity		Electricity (MWh)		Floor area (res.)																				Megacity		Waste 10-yr growth rate		GDP 10-yr growth rate																				Megacity		Water 10-yr growth rate		GDP 10-yr growth rate																				Megacity		Transport energy 10-yr growth rate		GDP 10-yr growth rate																				Megacity		Electricity 10-yr growth rate		GDP 10-yr growth rate

				London		4.89		2,333		0.00021		47,333.35				27		2.056								London		47.30		2,333		0.00021		47,333.35														London		17.41		2,333		0.00021		47,333.35														London		22.38		2,333		0.00021		47,333.35														London		68.30		47,333.35		601		6		0.00021												London		0.32		47,333.35		37.84		11.63														London		0.32		0.00021																		LONDON		642		11.63		851541		47,333.35		0.00021												LONDON		1503.346		11.63		851541		47,333.35		0.00021														London		0.00021		26.22																				London		0.00021		17.00																				London		4.89		26.22		0.00021																				London		4.89		17.00		0.00021																		London		4.89		26.22																				London		4.89		17.00																				London		-36.67		37.84																				London		10.96		37.84																				London		-7.49		37.84																				London		-3.95		37.84

				Paris		5.76		2,157		0.00028		56,942.61				26		2.06								Paris		25.08		2,157		0.00028		56,942.61														Paris		21.57		2,157		0.00028		56,942.61														Paris		17.41		2,157		0.00028		56,942.61														Paris		136.26		56,942.61		637		24		0.00028												Paris		0.55		56,942.61		44.32		6.64														Paris		0.55		0.00028																		PARIS		211		6.64		738061		56,942.61		0.00028												PARIS		2315		6.64		738061		56,942.61		0.00028														Paris		0.00028		80.23																				Paris		0.00028		29.53																				Paris		5.76		80.23		0.00028																				Paris		5.76		29.53		0.00028																		Paris		5.76		80.23																				Paris		5.76		29.53																				Paris		46.89		44.32																				Sao Paulo		23.90		179.53																				Paris		-4.53		44.32																				Paris		4.53		44.32

				Moscow		4.52		4,562		0.00020		57,758.06				20		2.093								Moscow		107.48		4,562		0.00020		57,758.06														Mexico City		2.47		873		0.00009		34,973.48														Moscow		22.87		4,562		0.00020		57,758.06														Moscow		130.05		57,758.06		698		50		0.00020												Moscow		0.40		57,758.06		169.71		10.79														Moscow		0.40		0.00020																		SAO PAULO		4281.67		10.85		1940237		20,915.56		0.00011												SAO PAULO		8176.81		10.85		1940237		20,915.56		0.00011														Los Angeles		0.00035		70.00																				Moscow		0.00020		18.78																				Los Angeles		6.46		70.00		0.00035																				Moscow		4.52		18.78		0.00020																		Los Angeles		6.46		70.00																				Moscow		4.52		18.78																				Mexico City		5.53		65.78																				Rio de Janeiro		41.54		97.99																				Mexico City		18.05		65.78																				Moscow		32.95		212.14

				New York City		6.69		2,318		0.00047		60,750.67				10		2.262								New York City		56.17		2,318		0.00047		60,750.67														Sao Paulo		1.61		495		0.00011		20,915.56														New York City		46.94		2,318		0.00047		60,750.67														New York City		491.42		60,750.67		1,220		133		0.00047												Los Angeles		0.62		74,044.90		39.43		2.64														New York City		1.49		0.00047																		RIO DE JANEIRO		2573		9.57		1040642		13,652.51		0.00014												RIO DE JANEIRO		2839		9.57		1040642		13,652.51		0.00014														Manila		0.00013		29.80																				Los Angeles		0.00035		40.70																				Manila		4.20		29.80		0.00013																				Los Angeles		6.46		40.70		0.00035																		Manila		4.20		29.80																				Los Angeles		6.46		40.70																				Buenos Aires		0.09		109.33																				Tehran		14.75		-36.36																				Sao Paulo		38.31		179.53																				Mexico City		3.64		65.78

				Los Angeles		6.46		887		0.00035		74,044.90				9		2.306								Los Angeles		33.28		887		0.00035		74,044.90														Rio de Janeiro		3.47		37		0.00014		13,652.51														Los Angeles		29.33		887		0.00035		74,044.90														Los Angeles		336.74		74,044.90		379		7		0.00035												Mexico City		0.52		34,973.48		65.78		3.02														Los Angeles		0.62		0.00035																		DELHI		3157.19		20.96		2902728		8,442.62		0.00008												ISTANBUL		1705.946		53.16		4679584		10,444.00		0.00012														Delhi		0.00008		4.05																				Lagos		0.00005		10.80																				Delhi		1.30		4.05		0.00008																				Cairo		1.51		10.64		0.00008																		Delhi		1.30		4.05																				Lagos		0.08		10.80																				Jakarta		12.93		138.66																				Manila		46.74		114.68																				Rio de Janeiro		59.40		97.99																				Sao Paulo		49.01		179.53

				Mexico City		1.54		873		0.00009		34,973.48														Mexico City		13.47		873		0.00009		34,973.48														Buenos Aires		21.85		1,174		0.00017		8,502.62														Mexico City		28.58		873		0.00009		34,973.48														Mexico City		126.81		34,973.48		697		45		0.00009												Sao Paulo		0.29		20,915.56		161.58		10.85														Mexico City		0.52		0.00009																		MUMBAI		3160		4.18		500447		8,970.90		0.00002												DELHI		9197.84		20.96		2902728		8,442.62		0.00008														Karachi		0.00006		25.89																				Tehran		0.00011		20.00																				Dhaka		0.62		8.09		0.00006																				Lagos		0.08		10.80		0.00005																		Dhaka		0.62		8.09																				Cario		1.51		10.64																				Delhi		86.32		208.53																				Jakarta		28.88		138.66																				Buenos Aires		-16.31		109.33																				Rio de Janeiro		103.61		97.99

				Lagos		0.08		0		0.00005		6,834.47														Lagos		27.13		0		0.00005		6,834.47														Istanbul		21.24		1,996		0.00012		10,444.00														Lagos		2.25		0		0.00005		6,834.47														Lagos		46.43		6,834.47		1,836		1,012		0.00005												Rio de Janeiro		0.30		13,652.51		88.19		9.57														Sao Paulo		0.29		0.00011																		KOLKATA		2652.77		6.87		906839		5,765.33		0.00004												MUMBAI		9190		4.18		500447		8,970.90		0.00002														Dhaka		0.00006		8.09																				Cairo		0.00008		10.64																				Karachi		1.33		25.89		0.00006																				Tehran		2.03		20.00		0.00011																		Karachi		1.33		25.89																				Tehran		2.03		20.00																				Mumbai		53.35		122.84																				Delhi		28.79		208.53																				Manila		-1.70		114.68																				Buenos Aires		39.16		109.33

				Sao Paulo		2.72		495		0.00011		20,915.56														Sao Paulo		5.86		495		0.00011		20,915.56														Manila		9.44		0		0.00013		11,787.75														Sao Paulo		13.40		495		0.00011		20,915.56														Sao Paulo		59.01		20,915.56		1,350		120		0.00011												Buenos Aires		0.35		8,502.62		109.33		11.75														Rio de Janeiro		0.30		0.00014																		KARACHI		7000		29.17		3500000		5,161.29		0.00004												KOLKATA		7758.52		6.87		906839		5,765.33		0.00004														Seoul		0.00011		58.59																				Istanbul		0.00012		11.05																				Seoul		4.45		58.59		0.00011																				Istanbul		2.84		11.05		0.00012																		Seoul		4.45		58.59																				Istanbul		2.84		11.05																				Kolkata		0.47		95.76																				Karachi		98.41		14.29																				Jakarta		26.52		138.66																				Manila		37.52		114.68

				Rio de Janeiro		2.79		37		0.00014		13,652.51														Rio de Janeiro		8.50		37		0.00014		13,652.51														Delhi		2.89		396		0.00008		8,442.62														Rio de Janeiro		12.08		37		0.00014		13,652.51														Rio de Janeiro		86.41		13,652.51		1,090		385		0.00014												Istanbul		0.73		10,444.00		653.44		53.16														Buenos Aires		0.35		0.00017																		GUANGZHOU		7347.213		27.93		2783900		23,197.15		0.00030												KARACHI		2088		29.17		3500000		5,161.29		0.00004														Tokyo		0.00020		48.39																				Manila		0.00013		16.80																				Tokyo		6.76		48.39		0.00020																				Manila		4.20		16.80		0.00013																		Tokyo		6.76		48.39																				Manila		4.20		16.80																				Dhaka		80.95		143.70																				Dhaka		171.79		143.70																				Delhi		32.96		208.53																				Jakarta		76.59		138.66

				Buenos Aires		2.67		1,174		0.00017		8,502.62														Buenos Aires		35.13		1,174		0.00017		8,502.62														Mumbai		2.31		1		0.00002		8,970.90														Buenos Aires		9.04		1,174		0.00017		8,502.62														Buenos Aires		96.99		8,502.62		1,195		199		0.00017												Manila		0.23		11,787.75		114.68		19.36														Istanbul		0.73		0.00012																		DHAKA		2540		47.03		4995081		6,139.00		0.00006												DHAKA		8864.6		47.03		4995081		6,139.00		0.00006														Osaka		0.00023		55.44																				Delhi		0.00008		3.31																				Osaka		8.27		55.44		0.00023																				Delhi		1.30		3.31		0.00008																		Osaka		8.27		55.44																				Delhi		1.30		3.31																				Shenzhen		19.08		264.15																				Shenzhen		51.80		264.15																				Dhaka		143.31		143.70																				Delhi		137.12		208.53

				Cairo		1.51		440		0.00008		6,440.45														Cairo		12.24		440		0.00008		6,440.45														Kolkata		0.42		96		0.00004		5,765.33														Cairo		0.95		440		0.00008		6,440.45														Cairo		136.50		6,440.45		26		574		0.00008												Jakarta		0.56		10,039.88		138.66		16.10														Manila		0.23		0.00013																																																																Guangzhou		0.00030		28.99																				Karachi		0.00006		18.45																				Guangzhou		4.95		28.99		0.00030																				Karachi		1.33		18.45		0.00006																		Guangzhou		4.95		28.99																				Karachi		1.33		18.45																				Guangzhou		31.46		243.51																				Guangzhou		-12.02		243.51																				Guangzhou		230.12		243.51																				Karachi		104.20		14.29

				Tehran		2.03		1,977		0.00011		11,859.84														Tehran		58.57		1,977		0.00011		11,859.84														Seoul		22.46		2,870		0.00011		32,260.99														Tehran		25.31		1,977		0.00011		11,859.84														Tehran		68.44		11,859.84		316		708		0.00011												Delhi		0.25		8,442.62		187.68		20.96														Jakarta		0.56		0.00010																																																																Shanghai		0.00011		41.79																				Tokyo		0.00020		36.45																				Shanghai		5.41		41.79		0.00011																				Tokyo		6.76		36.45		0.00020																		Shanghai		5.41		41.79																				Tokyo		6.76		36.45																																												Beijing		-7.46		244.37																				Shanghai		236.64		189.48																				Dhaka		93.95		143.70

				Istanbul		2.84		1,996		0.00012		10,444.00														Istanbul		21.24		1,996		0.00012		10,444.00														Shenzhen		0.82		377		0.00019		26170.89														Istanbul		5.65		1,996		0.00012		10,444.00														Istanbul		61.10		10,444.00		852		123		0.00012												Mumbai		0.44		8,970.90		122.84		4.18														Delhi		0.25		0.00008																																								SUMMARY OUTPUT																								Beijing		0.00017		40.12																				Osaka		0.00023		40.44																				Beijing		4.00		40.12		0.00017																				Osaka		8.27		40.44		0.00023																		Beijing		4.00		40.12																				Osaka		8.27		40.44																																																																				Beijing		191.40		244.37																				Shenzhen		227.89		264.15

				Manila		4.20		0		0.00013		11,787.75														Manila		28.60		0		0.00013		11,787.75														Beijing		14.64		2,955		0.00017		19,169.23														Manila		3.27		0		0.00013		11,787.75														Manila		69.16		11,787.75		2,061		1,027		0.00013												Kolkata		0.08		5,765.33		95.76		6.87														Mumbai		0.44		0.00002																		SUMMARY OUTPUT -- all output below excludes Dhaka																																																																						Guangzhou		0.00030		16.47																																														Guangzhou		4.95		16.47		0.00030																																										Guangzhou		4.95		16.47																				SUMMARY OUTPUT																																																																								Guangzhou		144.39		243.51

				Jakarta		3.58		1		0.00010		10,039.88														Jakarta		9.76		1		0.00010		10,039.88																																				Jakarta		16.14		1		0.00010		10,039.88														Jakarta		31.24		10,039.88		1,274		976		0.00010												Karachi		0.10		5,161.29		14.29		29.17														Kolkata		0.08		0.00004																																								Regression Statistics																																																Shanghai		0.00011		23.46																				SUMMARY OUTPUT																										Shanghai		5.41		23.46		0.00011																																										Shanghai		5.41		23.46																																												SUMMARY OUTPUT																																																Shanghai		126.11		189.48

				Delhi		1.30		396		0.00008		8,442.62														Delhi		3.14		396		0.00008		8,442.62																																				Delhi		5.94		396		0.00008		8,442.62														Delhi		60.05		8,442.62		708		1,174		0.00008												Dhaka		0.09		6,139.00		143.70		47.03														Karachi		0.10		0.00004																		Regression Statistics																						Multiple R		0.7566046057																						SUMMARY OUTPUT																								Beijing		0.00017		21.85																																														Beijing		4.00		21.85		0.00017																		SUMMARY OUTPUT																								Beijing		4.00		21.85																				Regression Statistics																																																																								Beijing		122.16		244.37

				Mumbai		1.04		1		0.00002		8,970.90														Mumbai		2.32		1		0.00002		8,970.90																																				Mumbai		2.52		1		0.00002		8,970.90														Mumbai		138.25		8,970.90		3,225		1,216		0.00002												Shenzhen		0.44		26,170.89		264.15		44.46														Dhaka		0.09		0.00006																		Multiple R		0.8952001597																				R Square		0.5724505294																																																																						Regression Statistics																																																																																																		Multiple R		0.4055778902																						Regression Statistics																								SUMMARY OUTPUT

				Kolkata		0.88		96		0.00004		5,765.33														Kolkata		0.45		96		0.00004		5,765.33																																				Kolkata		1.27		96		0.00004		5,765.33														Kolkata		80.32		5,765.33		1,241		1,076		0.00004												Guangzhou		0.25		23,197.15		243.51		27.93														Tokyo		0.35		0.00020																		R Square		0.8013833258																				Adjusted R Square		0.2304109529																						Regression Statistics																								SUMMARY OUTPUT																								Multiple R		0.9659978446																								SUMMARY OUTPUT																								Regression Statistics																																																R Square		0.164493425																						Multiple R		0.1845864864

				Karachi		1.33		153		0.00004		5,161.29														Karachi		12.46		153		0.00004		5,161.29														SUMMARY OUTPUT																						Karachi		3.22		153		0.00004		5,161.29														Karachi		24.42		5,161.29		214		1,149		0.00004												Shanghai		0.18		19,469.56		189.48		40.71														Osaka		0.40		0.00023																		Adjusted R Square		0.6027666517																				Standard Error		3065.9118565091																						Multiple R		0.9192293405																																														R Square		0.9331518358																																																Multiple R		0.9481078733																						SUMMARY OUTPUT																								Adjusted R Square		0.0716593612																						R Square		0.034072171																						Regression Statistics

				Dhaka		0.62		50		0.00006		6,139.00														Dhaka		24.96		50		0.00006		6,139.00																																				Dhaka		0.87		50		0.00006		6,139.00														Dhaka		33.63		6,139.00		1,931		1,164		0.00006												Beijing		0.26		19,169.23		244.37		45.74														Shanghai		0.18		0.00011																		Standard Error		1550.7725298174																				Observations		10																						R Square		0.8449825804																						Regression Statistics																								Adjusted R Square		0.836165639																								Regression Statistics																								R Square		0.8989085395																																														Standard Error		35.7178537505																						Adjusted R Square		-0.0625206119																						Multiple R		0.8161369015																						SUMMARY OUTPUT

				Seoul		4.45		2,870		0.00011		32,260.99														Seoul		48.41		2,870		0.00011		32,260.99														Regression Statistics																						Seoul		12.99		2,870		0.00011		32,260.99														Seoul		104.97		32,260.99		2,039		59		0.00011																																		Beijing		0.26		0.00017																		Observations		9																																												Adjusted R Square		0.7616492471																						Multiple R		0.9304737735																						Standard Error		1.4029026115																								Multiple R		0.9750607956																						Adjusted R Square		0.8155752061																						Regression Statistics																								Observations		11																						Standard Error		51.9022097705																						R Square		0.6660794421

				Tokyo		6.76		1,594		0.00020		33,520.97														Tokyo		29.41		1,594		0.00020		33,520.97														Multiple R		0.8565864403																				Tokyo		18.18		1,594		0.00020		33,520.97														Tokyo		117.52		33,520.97		1,480		227		0.00020																																		Lagos		0.12		0.00005																																								ANOVA																								Standard Error		0.0000811783																						R Square		0.8657814432																						Observations		13																								R Square		0.9507435551																						Standard Error		1.6517554033																						Multiple R		0.9640548646																																														Observations		12																						Adjusted R Square		0.5827461087																						Regression Statistics

				Osaka		8.27		1,728		0.00023		30,123.67														Osaka		28.68		1,728		0.00023		30,123.67														R Square		0.7337403297																				Osaka		17.41		1,728		0.00023		30,123.67														Osaka		147.10		30,123.67		1,614		311		0.00023												SUMMARY OUTPUT (Solid waste vs. GDP ($), 10-yr GDP growth, and 10-yr pop growth)																						Seoul		0.25		0.00011																		ANOVA																								df		SS		MS		F		Significance F														Observations		13																						Adjusted R Square		0.7991147765																																																Adjusted R Square		0.8757966662																						Observations		13																						R Square		0.9294017819																						ANOVA																																																Standard Error		69.4999566686																						Multiple R		0.895676428

				Shenzhen		6.65		377		0.00019		26,170.89														Shenzhen		3.72		377		0.00019		26,170.89														Adjusted R Square		0.6538624286																				Shenzhen		6.49		377		0.00019		26,170.89														Shenzhen		186.76		26,170.89		1,270		685		0.00019																																		NYC		0.97		0.00047																				df		SS		MS		F		Significance F												Regression		4		62927564.3593325		15731891.0898331		1.6736382826		0.290585178																																						Standard Error		0.0000713495																						ANOVA																										Standard Error		1.0912479266																																														Adjusted R Square		0.8627351152																								df		SS		MS		F		Significance F														ANOVA																								Observations		13																						R Square		0.8022362637

				Guangzhou		4.95		539		0.00030		23,197.15														Guangzhou		47.37		539		0.00030		23,197.15														Standard Error		5.382132924																				Guangzhou		25.10		539		0.00030		23,197.15														Guangzhou		572.64		23,197.15		1,632		725		0.00030												Regression Statistics																						Shenzhen		0.44		0.00019																		Regression		4		38813319.4489185		9703329.86222963		4.034824011		0.1026754569												Residual		5		46999077.5594151		9399815.51188302																		ANOVA																								Observations		16																								df		SS		MS		F		Significance F																Observations		16																						ANOVA																								Standard Error		1.2621389173																						Regression		1		2260.5384080252		2260.5384080252		1.7719080492		0.2158793915																df		SS		MS		F		Significance F																																						Adjusted R Square		0.7355695971

				Shanghai		5.41		1,664		0.00011		19,469.56														Shanghai		41.69		1,664		0.00011		19,469.56														Observations		14																				Shanghai		29.11		1,664		0.00011		19,469.56														Shanghai		353.00		19,469.56		1,009		370		0.00011												Multiple R		0.7753597821																				Tehran		0.21		0.00011																		Residual		4		9619581.75694504		2404895.43923626																Total		9		109926641.918748																						df		SS		MS		F		Significance F																																						Regression		2		302.2112046355		151.1056023177		76.7760065786		0.0000008545																																										df		SS		MS		F		Significance F														Observations		16																						Residual		9		11481.8856888523		1275.7650765391																		Regression		1		950.2258152583		950.2258152583		0.3527403388		0.5657582133														ANOVA																								Standard Error		46.6656251803

				Beijing		4.00		2,955		0.00017		19,169.23														Beijing		32.32		2,955		0.00017		19,169.23																																				Beijing		22.60		2,955		0.00017		19,169.23														Beijing		178.34		19,169.23		721		218		0.00017												R Square		0.6011827916																				Cairo		0.47		0.00008																		Total		8		48432901.2058636																																										Regression		1		0.0000004311		0.0000004311		65.4106551017		0.0000058882														ANOVA																								Residual		11		21.6494931108		1.9681357373																				ANOVA																								Regression		1		291.1211467975		291.1211467975		106.7043884333		0.0000005341																																						Total		10		13742.4240968776																				Residual		10		26938.3937905882		2693.8393790588																				df		SS		MS		F		Significance F														Observations		16

																																																ANOVA																																																																		Adjusted R Square		0.5264045651																				Guangzhou		0.25		0.00030																																										Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%								Residual		12		0.0000000791		0.0000000066																				df		SS		MS		F		Significance F														Total		13		323.8606977462																								df		SS		MS		F		Significance F														Residual		12		32.7395509488		2.7282959124																		ANOVA																																																Total		11		27888.6196058465																				Regression		1		115620.058838582		115620.058838582		23.9366912708		0.0004772729

																																																		df		SS		MS		F		Significance F																																		SUMMARY OUTPUT																						Standard Error		0.1252109312																																												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%						Intercept		7748.3137492609		2782.2071136805		2.7849521738		0.0386749207		596.4226798555		14900.2048186662		596.4226798555		14900.2048186662								Total		13		0.0000005101																				Regression		1		0.0000004926		0.0000004926		96.758018817		0.0000001145																																								Regression		2		321.7919874121		160.8959937061		135.1133827318		0.000000002														Total		13		323.8606977462																						df		SS		MS		F		Significance F																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%																																Residual		12		57962.9277232773		4830.2439769398																		ANOVA

																										SUMMARY OUTPUT																						Regression		3		798.2627051699		266.08756839		9.1857737828		0.0031946241																																																								Observations		20																																										Intercept		2169.2067209835		1438.4437598381		1.5080233107		0.2060376577		-1824.5534151214		6162.9668570883		-1824.5534151214		6162.9668570883						X Variable 1		-282.3864179423		238.2935119524		-1.1850361163		0.289252603		-894.939391317		330.1665554324		-894.939391317		330.1665554324																																Residual		15		0.0000000764		0.0000000051																				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%										Residual		14		16.6715085237		1.1908220374																																										Regression		1		314.5685762356		314.5685762356		197.469951886		0.0000000012														Intercept		1.0139650095		22.4984314425		0.0450682534		0.9650370393		-49.8810228298		51.9089528488		-49.8810228298		51.9089528488										Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%								Total		13		173582.98656186																						df		SS		MS		F		Significance F

				SUMMARY OUTPUT																																												Residual		10		289.6735481198		28.967354812																SUMMARY OUTPUT																						Regression Statistics																																																																		X Variable 1		113.0033999982		223.8353918695		0.5048504575		0.6402081965		-508.4632781279		734.4700781243		-508.4632781279		734.4700781243						X Variable 2		0.0027265738		0.0025198502		1.0820380403		0.3286368804		-0.0037509074		0.0092040551		-0.0037509074		0.0092040551										Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%								Total		16		0.0000005689																				Intercept		0																								Total		16		338.4634959359																						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%								Residual		15		23.8949197003		1.5929946467																		X Variable 1		0.1961723959		0.1473727901		1.3311303652		0.2158793915		-0.1372080168		0.5295528086		-0.1372080168		0.5295528086								Intercept		54.723243864		26.8255554167		2.039966853		0.0686511598		-5.0478183861		114.494306114		-5.0478183861		114.494306114																																Regression		1		132507.685163238		132507.685163238		60.8480815678		0.0000018351

																										Regression Statistics																						Total		13		1087.9362532896																																								Multiple R		0.7609773026																				ANOVA																						SUMMARY OUTPUT																						X Variable 2		0.0002691701		0.0017830299		0.1509621957		0.8873127141		-0.0046813145		0.0052196548		-0.0046813145		0.0052196548						X Variable 3		0.0943252364		0.18864906		0.5000037444		0.6382964159		-0.3906126106		0.5792630833		-0.3906126106		0.5792630833								Intercept		0																																														X Variable 1		0.0568273517		0.0218025157		2.60645847		0.024411215		0.0088403382		0.1048143651		0.0088403382		0.1048143651																																		Intercept		0																						Total		16		338.4634959359																																												X Variable 1		-0.0960613301		0.1617413381		-0.5939194717		0.5657582133		-0.4564434895		0.2643208294		-0.4564434895		0.2643208294										Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%								Residual		15		32665.2086020821		2177.6805734721

				Regression Statistics																						Multiple R		0.8094958473																																										Regression Statistics																						R Square		0.5790864551																						df		SS		MS		F		Significance F																																		X Variable 3		-0.0931634344		0.0610313774		-1.5264842182		0.2015937427		-0.2626137035		0.0762868346		-0.2626137035		0.0762868346						X Variable 4		-41288482.9289121		40459109.4859281		-1.0204990533		0.3543031079		-145291934.85946		62714969.0016355		-145291934.85946		62714969.0016355								X Variable 1		0.0000040173		0.0000004967		8.0876853983		0.0000033623		0.000002935		0.0000050995		0.000002935		0.0000050995										Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%								X Variable 2		11842.3117657621		4988.8116583509		2.3737740722		0.0369049554		862.0113392395		22822.6121922847		862.0113392395		22822.6121922847												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%								X Variable 1		0.1044013735		0.0101068326		10.3297816256		0.0000002519		0.082380477		0.12642227		0.082380477		0.12642227																																																																																Intercept		0																						Total		16		165172.89376532

				Multiple R		0.7944702917																				R Square		0.6552835268																						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%						Multiple R		0.7931885552																				Adjusted R Square		0.5025567197																				Regression		3		0.3781265088		0.1260421696		8.0395433162		0.0017158861												Regression Statistics																						X Variable 4		8841090.86252617		11569144.719768		0.7641957186		0.4873418306		-23280004.3659986		40962186.0910509		-23280004.3659986		40962186.0910509																																																						Intercept		0																																																Intercept		0																																																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%																																																								X Variable 1		0.6078380222		0.1242383869		4.8925137987		0.0003705996		0.3371458309		0.8785302135		0.3371458309		0.8785302135

				R Square		0.6311830443																				Adjusted R Square		0.6103205085																				Intercept		0.2376275858		3.2158891089		0.0738917225		0.9425537224		-6.9278198814		7.4030750529		-6.9278198814		7.4030750529						R Square		0.6291480841																				Standard Error		96.5791573384																				Residual		16		0.2508444366		0.0156777773																Multiple R		0.7319029212																																																																																										X Variable 1		0.0000074736		0.0000007598		9.8365653974		0.000000062		0.0000058542		0.0000090931		0.0000058542		0.0000090931																																		X Variable 1		0.1161778003		0.0317186014		3.662765545		0.0025592824		0.0481481663		0.1842074343		0.0481481663		0.1842074343																																Intercept		0																																																																																																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Adjusted R Square		0.5830764849																				Standard Error		14.5306642009																				X Variable 1		0.0065511573		0.001644799		3.9829531412		0.0025885869		0.0028863168		0.0102159978		0.0028863168		0.0102159978						Adjusted R Square		0.5807760951																				Observations		27																				Total		19		0.6289709454																		R Square		0.535681886																																																																																																																																												X Variable 2		9726.0143027354		3949.0003029086		2.4629054335		0.027355731		1256.2510224736		18195.7775829971		1256.2510224736		18195.7775829971																																X Variable 1		0.1888663331		0.0134401476		14.052400218		0.0000000005		0.1602193366		0.2175133296		0.1602193366		0.2175133296																																																																																Intercept		0

				Standard Error		1.4547860648																				Observations		27																				X Variable 2		50782.7509935953		31425.6761103135		1.615963673		0.1371747837		-19238.0188977311		120803.520884922		-19238.0188977311		120803.520884922						Standard Error		7.5002397851																																																																Adjusted R Square		0.517823497																				SUMMARY OUTPUT -- without constant																																																																																																																																																																																																																																																																								X Variable 1		0.5564656036		0.0713370063		7.800518032		0.0000011736		0.4044143741		0.7085168332		0.4044143741		0.7085168332

				Observations		27																																										X Variable 3		-0.000187981		0.0001384657		-1.3575999143		0.2044352396		-0.0004965017		0.0001205398		-0.0004965017		0.0001205398						Observations		27																				ANOVA																								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%						Standard Error		0.2048009801

																										ANOVA																																																																				df		SS		MS		F		Significance F												Intercept		0.2012307831		0.0697249857		2.8860641731		0.010747277		0.0534204165		0.3490411497		0.0534204165		0.3490411497						Observations		28

				ANOVA																								df		SS		MS		F		Significance F																																		ANOVA																						Regression		4		282318.936827941		70579.7342069851		7.5668163729		0.0005414851												X Variable 1		0.0000042708		0.0000015377		2.777446771		0.0134524351		0.0000010111		0.0000075304		0.0000010111		0.0000075304

						df		SS		MS		F		Significance F												Regression		3		9231.3662432518		3077.1220810839		14.5738331696		0.0000156486																																				df		SS		MS		F		Significance F												Residual		22		205205.739908464		9327.5336322029																X Variable 2		0.001113399		0.0002850393		3.9061247541		0.0012574436		0.0005091427		0.0017176552		0.0005091427		0.0017176552						ANOVA																						Regression Statistics

				Regression		3		83.3048996908		27.7682998969		13.1205193587		0.0000334813												Residual		23		4856.2246487398		211.1402021191																																						Regression		3		2194.9795770685		731.6598590228		13.0064547015		0.0000356177												Total		26		487524.676736405																		X Variable 3		-0.0060386357		0.0024635328		-2.4512097975		0.0261094575		-0.0112610919		-0.0008161795		-0.0112610919		-0.0008161795								df		SS		MS		F		Significance F												Multiple R		0.9502069281

				Residual		23		48.6772573684		2.1164024943																Total		26		14087.5908919916																																								Residual		23		1293.832727188		56.2535968343																																																												Regression		1		1.2581393436		1.2581393436		29.9960923727		0.0000095903												R Square		0.9028932062

				Total		26		131.9821570592																																																														Total		26		3488.8123042565																				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%																												Residual		26		1.0905294773		0.0419434414																Adjusted R Square		0.64462913

																												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%																																																		Intercept		-56.5782712314		68.0554193802		-0.831355853		0.414705154		-197.7165726088		84.5600301461		-197.7165726088		84.5600301461																												Total		27		2.3486688209																		Standard Error		1737.1607281315

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%						Intercept		5.9689170431		5.1936923609		1.1492627265		0.2622589785		-4.7750541854		16.7128882717		-4.7750541854		16.7128882717																														Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%						X Variable 1		-0.0015019339		0.0018647804		-0.8054212976		0.4291963232		-0.0053692518		0.002365384		-0.0053692518		0.002365384																																																		Observations		9

				Intercept		0.9144400332		0.5199838883		1.7585930135		0.0919471037		-0.1612285947		1.9901086611		-0.1612285947		1.9901086611						X Variable 1		0.0149194788		0.0029823278		5.0026287452		0.0000463404		0.0087500637		0.0210888939		0.0087500637		0.0210888939																												Intercept		1.0375458196		2.6808091866		0.3870271054		0.7022940845		-4.5081305063		6.5832221455		-4.5081305063		6.5832221455						X Variable 2		0.0196673698		0.0291110373		0.6755983845		0.5063356546		-0.0407052265		0.0800399661		-0.0407052265		0.0800399661																														Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				X Variable 1		0.000253753		0.0002985857		0.8498497744		0.4041686676		-0.0003639186		0.0008714246		-0.0003639186		0.0008714246						X Variable 2		48585.5486385322		46076.9807454398		1.0544429746		0.3026316123		-46731.948245654		143903.045522718		-46731.948245654		143903.045522718																												X Variable 1		0.0022304631		0.0015393772		1.4489385849		0.1608526655		-0.0009539814		0.0054149075		-0.0009539814		0.0054149075						X Variable 3		0.0357274689		0.0625292435		0.571372159		0.5735389395		-0.0939502452		0.165405183		-0.0939502452		0.165405183						SUMMARY OUTPUT (Solid waste vs. GDP ($) and 10-yr GDP growth rate; without constant)																						Intercept		0.0996914262		0.0672463323		1.4824812406		0.1502327338		-0.0385353896		0.237918242		-0.0385353896		0.237918242						ANOVA

				X Variable 2		14337.9564616266		4613.1510968011		3.1080613144		0.004952053		4794.926337216		23880.9865860372		4794.926337216		23880.9865860372						X Variable 3		-0.0001073224		0.0002707374		-0.396407937		0.6954579898		-0.0006673854		0.0004527405		-0.0006673854		0.0004527405																												X Variable 2		57929.9748473361		23783.3865945232		2.435732801		0.0230226274		8730.2911670373		107129.658527635		8730.2911670373		107129.658527635						X Variable 4		1291425.83072332		305024.068161111		4.23384895		0.0003408176		658844.63070147		1924007.03074517		658844.63070147		1924007.03074517																												X Variable 1		1833.3492760199		334.7440530475		5.4768688475		0.0000095903		1145.2730205701		2521.4255314696		1145.2730205701		2521.4255314696								df		SS		MS		F		Significance F

				X Variable 3		0.0000090817		0.0000271058		0.3350482108		0.7406253083		-0.0000469908		0.0000651543		-0.0000469908		0.0000651543																																																		X Variable 3		0.0000968961		0.0001397455		0.6933755641		0.4950171257		-0.0001921895		0.0003859818		-0.0001921895		0.0003859818																																																																								Regression		4		140293251.248457		35073312.8121142		11.6224258248		0.0178348693

																																																																																																																		Regression Statistics																																												Residual		5		15088636.9768123		3017727.39536246

																																																																																																																		Multiple R		0.9313822465																																										Total		9		155381888.225269

				SUMMARY OUTPUT (electricity vs. density -- with constant)																																																																																																														R Square		0.8674728891

																																																																						SUMMARY OUTPUT (transp. fuel vs. density-- without constant)																						SUMMARY OUTPUT (water use vs. density-- with constant)																						Adjusted R Square		0.8045547163																																												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				SUMMARY OUTPUT																																																																																																														Standard Error		0.1498620998																																										Intercept		0

																										SUMMARY OUTPUT (heating/ind fuels vs. HDD and density -- without constant)																																												Regression Statistics																																												Observations		20																																										X Variable 1		79.0750466613		249.4684654904		0.3169741174		0.7640708935		-562.2040592925		720.354152615		-562.2040592925		720.354152615

				Regression Statistics																																																																		Multiple R		0.9128141582																																																																																						X Variable 2		0.0012377881		0.0018632355		0.6643218691		0.5358892705		-0.0035518112		0.0060273874		-0.0035518112		0.0060273874

				Multiple R		0.7805284452																																																																R Square		0.8332296873																				Regression Statistics																						ANOVA																																												X Variable 3		-0.050346259		0.0605179922		-0.8319221625		0.4433575954		-0.2059127105		0.1052201926		-0.2059127105		0.1052201926

				R Square		0.6092246538																				Regression Statistics																																												Adjusted R Square		0.7947681489																				Multiple R		0.7221823723																						df		SS		MS		F		Significance F																																		X Variable 4		7601312.56959341		12926883.681693		0.5880235915		0.5820707252		-25628299.8139501		40830924.9531369		-25628299.8139501		40830924.9531369

				Adjusted R Square		0.5935936399																				Multiple R		0.9246598597																																										Standard Error		7.7857534386																				R Square		0.5215473789																				Regression		2		2.6461064577		1.3230532288		58.9106330877		0.0000000227

				Standard Error		1.4363199243																				R Square		0.8549958561																																										Observations		27																				Adjusted R Square		0.5024092741																				Residual		18		0.4042556814		0.022458649

				Observations		27																				Adjusted R Square		0.8091956903																																																																Standard Error		96.5934696393																				Total		20		3.0503621391

																										Standard Error		14.3994317681																																										ANOVA																						Observations		27																																																																SUMMARY OUTPUT -- steel consumption vs 10-yr pop growth (# people); without constant

				ANOVA																						Observations		27																																												df		SS		MS		F		Significance F																																				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

						df		SS		MS		F		Significance F																																																								Regression		1		7874.4573051252		7874.4573051252		129.9030476445		0												ANOVA																						Intercept		0

				Regression		1		80.4067839386		80.4067839386		38.9753767513		0.0000015686												ANOVA																																												Residual		26		1576.0668717605		60.6179566062																		df		SS		MS		F		Significance F												X Variable 1		0.0000074086		0.0000012399		5.9751345126		0.0000118592		0.0000048037		0.0000100136		0.0000048037		0.0000100136

				Residual		25		51.5753731206		2.0630149248																		df		SS		MS		F		Significance F																																		Total		27		9450.5241768857																		Regression		1		254267.217312682		254267.217312682		27.2517777074		0.0000210971												X Variable 2		0.0009544112		0.0001845261		5.1722275437		0.0000640483		0.0005667362		0.0013420863		0.0005667362		0.0013420863																												Regression Statistics

				Total		26		131.9821570592																		Regression		2		30564.2901165092		15282.1450582546		73.7044329348		0.0000000001																																																								Residual		25		233257.459423723		9330.2983769489																																																												Multiple R		0.9381839135

																										Residual		25		5183.5908810836		207.3436352433																																								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%						Total		26		487524.676736405																																																														R Square		0.8801890555

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%						Total		27		35747.8809975928																																								Intercept		0																																																																																						Adjusted R Square		0.7551890555

				Intercept		1.0325074131		0.4990393102		2.0689901415		0.0490349888		0.0047167143		2.0602981118		0.0047167143		2.0602981118																																																		X Variable 1		92857.6586421735		8147.1940203815		11.3975018159		0		76110.8614909442		109604.455793403		76110.8614909442		109604.455793403								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%																																																		Standard Error		1525.4692221169

				X Variable 1		16940.2265013738		2713.4639235037		6.2430262495		0.0000015686		11351.7429394127		22528.710063335		11351.7429394127		22528.710063335								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%																																																		Intercept		0.1290969667		33.5607253273		0.003846668		0.9969613418		-68.9905107033		69.2487046367		-68.9905107033		69.2487046367						SUMMARY OUTPUT (Solid waste vs. GDP ($) and 10-yr GDP growth rate; with constant)																																												Observations		9

																										Intercept		0																																																																X Variable 1		952616.395734497		182482.252515866		5.2203235252		0.0000210971		576787.161484808		1328445.62998419		576787.161484808		1328445.62998419

																										X Variable 1		0.0150914915		0.0025709579		5.8699877175		0.0000040069		0.0097965045		0.0203864785		0.0097965045		0.0203864785																																																																																																																				ANOVA

				SUMMARY OUTPUT (electricity vs. density -- no constant)																						X Variable 2		57721.9906018717		23053.5350248337		2.5038238405		0.0191777253		10242.3464409782		105201.634762765		10242.3464409782		105201.634762765																																																																																																																						df		SS		MS		F		Significance F

																																																																																																																		Regression Statistics																																												Regression		1		136765437.444263		136765437.444263		58.7718632528		0.0001195268

				SUMMARY OUTPUT																																																																																								SUMMARY OUTPUT (water use vs. density-- without constant)																						Multiple R		0.6718751557																																										Residual		8		18616450.7810062		2327056.34762577

																																																																																																																		R Square		0.4514162248																																										Total		9		155381888.225269

				Regression Statistics																																																																																																														Adjusted R Square		0.3868769572

				Multiple R		0.9359362459																																																																																																												Standard Error		0.1424663543																																												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				R Square		0.8759766565																																																																																						Regression Statistics																						Observations		20																																										Intercept		0

				Adjusted R Square		0.837515118																																																																																						Multiple R		0.8834992495																																																																X Variable 1		0.0019595905		0.0002556116		7.6662809271		0.000059265		0.0013701491		0.002549032		0.0013701491		0.002549032

				Standard Error		1.5242471382																																																																																						R Square		0.7805709238																				ANOVA

				Observations		27																																																																																						Adjusted R Square		0.7421093854																						df		SS		MS		F		Significance F

																																																																																												Standard Error		94.7177177567																				Regression		2		0.2839276897		0.1419638448		6.9944429362		0.0060752639

				ANOVA																																																																																								Observations		27																				Residual		17		0.3450432557		0.0202966621

						df		SS		MS		F		Significance F																																																																																																				Total		19		0.6289709454

				Regression		1		426.6514463397		426.6514463397		183.6379540862		0																																																																														ANOVA

				Residual		26		60.4065627938		2.3233293382																																																																																				df		SS		MS		F		Significance F														Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Total		27		487.0580091334																																																																																				Regression		1		829762.86256895		829762.86256895		92.489310786		0.0000000007												Intercept		0.1186262523		0.0694523099		1.7080245771		0.1058259545		-0.0279053131		0.2651578176		-0.0279053131		0.2651578176

																																																																																												Residual		26		233257.597482789		8971.4460570304																X Variable 1		0.0000053846		0.0000016714		3.2215493339		0.0050097059		0.0000018582		0.000008911		0.0000018582		0.000008911

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%																																																																								Total		27		1063020.46005174																		X Variable 2		0.0006589765		0.0002463539		2.6749181303		0.0159898181		0.0001392152		0.0011787378		0.0001392152		0.0011787378

				Intercept		0

				X Variable 1		21614.441777119		1595.0077622769		13.5513082057		0		18335.8563668949		24893.0271873431		18335.8563668949		24893.0271873431																																																																										Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																																																																																												Intercept		0

																																																																																												X Variable 1		953200.824481544		99114.8293893551		9.617136309		0.0000000005		749467.374865659		1156934.27409743		749467.374865659		1156934.27409743
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						Metabolism of megacities project												Table 1: Spatial Metrics Data for the 1990-2000 Global Sample of 120 Urban Areas																																																																																																SORTED DATA

						Population (2011)				Per capita energy use (2011)								T1 Date		T2 Date		Time elapsed (years)		Population T1		Population T2				Built-Up Area T1		Built-Up Area T2		Urban Built-Up Area T1		Urban Built-Up Area T2				Built-Up Area Density T1		Built-Up Area Density T2		Urbanized Open Space T1		Urbanized Open Space T2		Captured Open Space T1		Captured Open Space T2				City Footprint T1		City Footprint T2		City Footprint Density T1		City Footprint Density T2		City Footprint Ratio T1		City Footprint Ratio T2		Openness Index T1		Openness Index T2				Proximity Index T1		Proximity Index T2		Cohesion index T1		Cohesion index T2		Infill T1 - T2				Infill area as a percentage of city footprint T2		Infill area as a percentage of urban area T2				New Develop-ment T1 - T2		Infill T1 - T2		Extension T1 - T2		Leapfrog T1 - T2				Infill area as a percentage of total new development area (T1-T2)		Extension area as percentage of total new development area (T1-T2)		Leapfrog area as percentage of total new development area (T1-T2)		Infill to sprawl ratio		Infill to leapfrog ratio		Infill to extension ratio						Infill area as a percentage of total new development area (T1-T2)				Extension area as a percentage of total new development area (T1-T2)				Leapfrog area as a percentage of total new development area (T1-T2)				Infill to outfill ratio				Infill to leapfrog ratio				Infill to extension ratio								Openness Index T2						Cohesion index T2						Proximity Index T2

						survey data		brinkhoff		transportation (GJ)		electricity (MWh)		heating / industrial (GJ)

				London		8,173,941		12,400,000		22.38		4.89		47.30				28-May-1989		19-Jun-2000		11.06		9,932,047		10,028,978				157,323		185,551		115,200		139,373				63.1		54.0		118,954		140,287		12,020		14,739				276,276		325,838		36.0		30.8		1.76		1.76		0.36		0.34				0.84		0.86		0.83		0.85		11,332				3.5%		8.1%				28,228		11,332		13,120		3,776				40.1%		46.5%		13.4%		0.67		3.0		0.9				Tokyo		72.8%		Shanghai		80.9%		Dhaka		39.07%		Tokyo		2.7		Paris		24.6				Tokyo		3.1				Guangzhou		0.54				Sao Paulo		0.88				Paris		0.88

				Paris		11,852,851		10,400,000		17.41		5.76		25.08				9-May-1987		24-Aug-2000		13.30		9,275,994		9,519,527				128,735		148,208		98,635		120,895				72.1		64.2		97,443		92,626		7,479		8,120				226,178		240,834		41.3		39.5		1.76		1.62		0.33		0.27				0.87		0.88		0.86		0.87		11,364				4.7%		9.4%				19,474		11,364		7,649		461				58.4%		39.3%		2.4%		1.40		24.6		1.5				Paris		58.4%		Guangzhou		74.1%		Guangzhou		20.50%		Paris		1.4		Tokyo		20.4				Paris		1.5				Dhaka		0.51				Shanghai		0.88				Shanghai		0.87

				Moscow		11,503,501		13,600,000		22.87		4.52		107.48				8-Oct-1991		14-Oct-2002		11.02		9,566,266		9,144,624				72,378		104,632		36,988		67,062				132.2		87.4		87,933		103,149		3,924		5,111				160,311		207,782		60.0		44.4		2.21		1.99		0.49		0.41				0.73		0.72		0.69		0.69		9,356				4.5%		14.0%				32,254		9,356		18,773		4,125				29.0%		58.2%		12.8%		0.41		2.3		0.5				Los Angeles		50.9%		Istanbul		71.1%		Cairo		16.61%		Los Angeles		1.0		Los Angeles		7.0				Los Angeles		1.2				Beijing		0.41				Tokyo		0.88				Sao Paulo		0.87

				New York		22,214,518		22,200,000																																																																																																										London		40.1%		Seoul		68.7%		Mumbai		16.19%		London		0.7		Sao Paulo		5.6				London		0.9				Moscow		0.41				Paris		0.87				London		0.86

				Los Angeles		9,889,000		17,900,000		29.33		6.46		33.28				28-Jun-1989		1-May-2000		10.84		11,982,247		13,218,754				342,194		385,089		295,765		341,678				35.0		34.3		162,105		155,483		10,464		9,229				504,299		540,571		24.0		24.5		1.47		1.40		0.24		0.21				0.68		0.69		0.77		0.77		268,952				49.8%		78.7%				528,178		268,952		220,897		38,329				50.9%		41.8%		7.3%		1.04		7.0		1.2				Sao Paulo		38.3%		Beijing		67.3%		London		13.38%		Sao Paulo		0.6		Mexico City		3.7				Sao Paulo		0.7				Istanbul		0.38				London		0.85				Mexico City		0.85

				Mexico City		8,851,080		23,400,000		28.58		1.54		13.47				7-Mar-1989		21-Mar-2000		11.04		14,419,067		17,224,096				78,030		105,853		60,669		87,802				184.8		162.7		55,626		59,941		3,012		2,430				133,655		165,794		110.0		104.2		1.71		1.57		0.31		0.25				0.84		0.85		0.82		0.84		8,657				5.2%		9.9%				27,823		8,657		16,818		2,348				31.1%		60.4%		8.4%		0.45		3.7		0.5				Tehran		35.6%		Cairo		64.6%		Moscow		12.79%		Tehran		0.6		Manila		3.6				Tehran		0.7				Shanghai		0.35				Mexico City		0.84				Seoul		0.83

				Lagos		20,546,999		11,800,000																																																																																																										Buenos Aires		32.5%		Manila		61.4%		Seoul		12.76%		Buenos Aires		0.5		Beijing		3.3				Buenos Aires		0.6				Manila		0.35				Buenos Aires		0.83				Tokyo		0.82

				Sao Paulo		19,822,559		20,900,000		13.40		2.72		5.86				12-Sep-1988		17-Jun-2000		11.76		12,892,124		15,481,476				126,354		155,418		107,349		135,970				102.0		99.6		57,017		60,873		3,565		4,743				183,371		216,292		72.2		71.5		1.45		1.39		0.22		0.18				0.86		0.87		0.87		0.88		11,142				5.2%		8.2%				29,065		11,142		15,942		1,981				38.3%		54.9%		6.8%		0.62		5.6		0.7				Mexico City		31.1%		Mexico City		60.4%		Tehran		12.05%		Mexico City		0.5		London		3.0				Mexico City		0.5				London		0.34				Seoul		0.82				Tehran		0.82

				Rio de Janeiro		11,909,897		12,600,000																																																																																																										Manila		30.3%		Mumbai		58.5%		Istanbul		11.53%		Manila		0.4		Tehran		3.0				Moscow		0.5				Cairo		0.33				Tehran		0.80				Beijing		0.78

				Buenos Aires		12,806,866		13,300,000		9.04		2.67		35.13				13-Apr-1987		20-Dec-2000		13.69		11,201,993		11,915,543				120,595		135,722		101,810		114,595				92.9		87.8		63,025		69,732		4,236		4,243				183,620		205,454		61.9		57.9		1.52		1.51		0.23		0.23				0.68		0.69		0.81		0.83		4,917				2.4%		4.3%				15,127		4,917		8,538		1,672				32.5%		56.4%		11.1%		0.48		2.9		0.6				Moscow		29.0%		Moscow		58.2%		Buenos Aires		11.05%		Moscow		0.4		Buenos Aires		2.9				Manila		0.5				Seoul		0.30				Los Angeles		0.77				Moscow		0.72

				Cairo		20,495,461		15,200,000		0.95		1.51		12.24				20-Sep-1984		11-Nov-2000		16.14		10,161,703		13,083,621				36,605		56,917		24,753		40,015				277.6		229.9		23,918		34,506		916		3,084				60,523		91,424		183.6		142.1		1.65		1.61		0.36		0.33				0.56		0.56		0.55		0.58		3,820				4.2%		9.5%				20,312		3,820		13,118		3,375				18.8%		64.6%		16.6%		0.23		1.1		0.3				Mumbai		25.3%		Buenos Aires		56.4%		Mexico City		8.44%		Mumbai		0.3		Moscow		2.3				Dhaka		0.5				Paris		0.27				Beijing		0.76				Buenos Aires		0.69

				Tehran		12,183,391		12,800,000		25.31		2.03		58.57				19-Sep-1988		18-Jul-2000		11.83		5,807,438		7,803,538				36,160		47,170		27,881		38,124				160.6		165.4		22,396		26,210		875		1,567				58,557		73,380		103.5		106.0		1.62		1.56		0.30		0.27				0.82		0.82		0.79		0.80		3,915				5.3%		10.3%				11,009		3,915		5,767		1,327				35.6%		52.4%		12.1%		0.55		3.0		0.7				Beijing		25.1%		Sao Paulo		54.9%		Manila		8.33%		Beijing		0.3		Shanghai		1.6				Mumbai		0.4				Tehran		0.27				Moscow		0.69				Los Angeles		0.69

				Istanbul		13,483,052		12,800,000		5.65		2.84		21.24				5-Jun-1987		2-Jul-2000		13.08		6,090,097		8,826,758				30,632		53,269		18,803		37,245				198.8		165.7		28,902		40,493		1,468		1,776				59,534		93,762		111.4		93.9		1.94		1.76		0.45		0.38				0.56		0.56		0.54		0.56		3,924				4.2%		10.5%				22,637		3,924		16,102		2,611				17.3%		71.1%		11.5%		0.21		1.5		0.2				Dhaka		19.4%		Tehran		52.4%		Beijing		7.54%		Dhaka		0.2		Mumbai		1.6				Beijing		0.4				Mumbai		0.26				Manila		0.64				Guangzhou		0.61

				Manila		11,855,975		19,600,000		3.27		4.20		28.60				2-Apr-1993		3-Apr-2002		9.00		14,044,055		17,335,085				42,784		63,317		26,653		44,944				328.3		273.8		43,427		51,246		2,087		3,237				86,211		114,563		152.4		145.0		2.02		1.81		0.44		0.35				0.59		0.60		0.62		0.64		6,214				5.4%		13.8%				20,533		6,214		12,609		1,710				30.3%		61.4%		8.3%		0.43		3.6		0.5				Cairo		18.8%		London		46.5%		Shanghai		7.37%		Cairo		0.2		Istanbul		1.5				Cairo		0.3				Mexico City		0.25				Guangzhou		0.60				Manila		0.60

				Jakarta		9,786,372		15,400,000		16.14		3.58		9.76																																																																																																				Seoul		18.5%		Los Angeles		41.8%		Los Angeles		7.26%		Seoul		0.2		Seoul		1.4				Seoul		0.3				Buenos Aires		0.23				Cairo		0.58				Istanbul		0.56

				Delhi		16,753,235		23,200,000																																																																																																										Istanbul		17.3%		Dhaka		41.5%		Sao Paulo		6.81%		Istanbul		0.2		Cairo		1.1				Istanbul		0.2				Tokyo		0.22				Dhaka		0.58				Cairo		0.56

				Mumbai		12,478,447		22,800,000		2.52		1.04		2.32				9-Nov-1992		25-Oct-2001		8.96		13,464,455		16,161,758				28,898		37,090		23,810		29,977				465.9		435.7		13,167		18,405		399		669				42,065		55,496		304.5		283.0		1.46		1.50		0.27		0.26				0.33		0.32		0.54		0.56		2,076				3.7%		6.9%				8,193		2,076		4,791		1,326				25.3%		58.5%		16.2%		0.34		1.6		0.4				Shanghai		11.8%		Paris		39.3%		Tokyo		3.56%		Shanghai		0.1		Dhaka		0.5				Shanghai		0.1				Los Angeles		0.21				Mumbai		0.56				Dhaka		0.52

				Kolkata		14,112,536		16,300,000																																																																																																										Guangzhou		5.4%		Tokyo		23.6%		Paris		2.37%		Guangzhou		0.1		Guangzhou		0.3				Guangzhou		0.1				Sao Paulo		0.18				Istanbul		0.56				Mumbai		0.32

				Karachi		15,500,000		16,200,000

				Dhaka		15,616,562		13,600,000		0.87		0.62		22.32				4-Nov-1989		24-Nov-1999		10.05		6,488,641		9,196,964				10,209		16,563		4,897		8,277				635.6		555.3		11,992		21,012		227		273				22,201		37,575		298.1		249.2		2.17		2.27		0.53		0.51				0.53		0.52		0.61		0.58		1,233				3.3%		14.9%				6,354		1,233		2,639		2,482				19.4%		41.5%		39.1%		0.24		0.5		0.5

				Seoul		10,528,774		24,200,000		12.99		4.45		48.41				17-May-1989		23-Sep-2001		12.35		13,621,399		14,546,082				51,285		70,614		38,800		54,234				265.6		206.0		33,620		49,214		2,780		5,143				84,905		119,828		161.3		120.5		1.66		1.70		0.31		0.30				0.81		0.83		0.80		0.82		3,575				3.0%		6.6%				19,330		3,575		13,288		2,466				18.5%		68.7%		12.8%		0.23		1.4		0.3

				Tokyo		35,622,000		34,000,000		18.18		6.76		29.41				21-May-1987		24-Sep-2001		14.35		27,401,984		29,615,263				231,865		256,425		200,220		231,789				118.2		115.5		118,041		102,467		5,448		5,005				349,906		358,893		79.6		81.9		1.51		1.40		0.27		0.22				0.82		0.82		0.88		0.88		17,884				5.0%		7.7%				24,560		17,884		5,801		875				72.8%		23.6%		3.6%		2.68		20.4		3.1

				Osaka		17,089,000		16,800,000

				Shenzhen		10,467,400		10,400,000

				Guangzhou		12,751,400		16,500,000		25.10		4.95		47.37				13-Oct-1990		14-Sep-2000		9.92		3,812,189		7,156,071				32,188		64,106		11,730		27,179				118.4		111.6		38,311		90,831		1,305		7,069				70,500		154,937		52.8		45.4		2.19		2.42		0.58		0.54				0.46		0.61		0.44		0.60		1,726				1.1%		6.4%				31,917		1,726		23,648		6,543				5.4%		74.1%		20.5%		0.06		0.3		0.1

				Shanghai		23,474,600		18,400,000		29.11		5.41		41.69				11-Aug-1989		3-Jul-2001		11.89		10,834,643		14,133,931				65,117		116,186		38,923		77,055				166.4		121.6		72,599		122,695		6,016		11,968				137,716		238,881		80.1		57.7		2.11		2.06		0.41		0.35				0.80		0.87		0.80		0.88		6,007				2.5%		7.8%				51,069		6,007		41,297		3,764				11.8%		80.9%		7.4%		0.13		1.6		0.1

				Beijing		20,186,000		13,600,000		22.60		4.00		32.32				25-Dec-1988		1-Jul-1999		10.51		9,121,122		11,866,221				124,578		157,638		62,845		89,188				73.2		75.3		155,832		176,915		8,037		11,515				280,410		334,553		33.7		36.3		2.25		2.12		0.46		0.41				0.73		0.78		0.70		0.76		8,310				2.5%		9.3%				33,060		8,310		22,259		2,491				25.1%		67.3%		7.5%		0.34		3.3		0.4





		



Proximity Index (1999 - 2002)

Per capita transportation energy use  (2011)

London

Paris

Los Angeles

Mexico City

Lagos

Sao Paulo

Buenos Aires

Cairo

Manila

Jakarta

Mumbai

Karachi

Seoul

Shenzhen

Guangzhou

Shanghai

Beijing



		



Proximity Index (1999 - 2002)

Per capita heating/ind energy use  (2011)

London

Paris

Moscow

Los Angeles

Mexico City

Lagos

Sao Paulo

Buenos Aires

Cairo

Manila

Jakarta

Mumbai

Karachi

Shenzhen

Shanghai

Beijing



		



Cohension Index (1999 - 2002)

Per capita transportation energy use  (2011)

London

Paris

Los Angeles

Mexico City

Lagos

Sao Paulo

Buenos Aires

Cairo

Manila

Jakarta

Mumbai

Karachi

Shenzhen

Shanghai

Beijing



		



Cohension Index (1999 - 2002)

Per capita heating & industrial fuel use  (2011)

London

Paris

Moscow

Los Angeles

Mexico City

Lagos

Sao Paulo
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Cairo

Manila

Jakarta

Mumbai

Karachi

Shenzhen

Shanghai

Beijing



		



Openness Index (1999 - 2002)

Per capita transportation energy use  (2011)

London

Paris

Los Angeles

Mexico City

Lagos

Sao Paulo
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Jakarta

Mumbai

Karachi

Shenzhen

Shanghai

Beijing



		



Infill area (1999 - 2002)

Per capita transportation energy use  (2011)

London

Paris

Los Angeles

Mexico City

Lagos

Sao Paulo

Buenos Aires

Cairo

Manila

Jakarta

Mumbai

Karachi

Shenzhen

Shanghai

Beijing



		



Infill area as a percentage of city footprint T2

Infill area as a percentage of urban area T2



		



Infill area as a percentage of total new development area (T1-T2)



		



Extension area as a percentage of total new development area (T1-T2)



		



Leapfrog area as a percentage of total new development area (T1-T2)



		



more infill

more sprawl

Infill to outfill ratio

Infill to outfill ratio for select megacities (T1-T2)



		



Infill to leapfrog ratio

Infill to leapfrog ratio for select megacities (T1-T2)



		



more infill

more extension

Infill to extension ratio

Infill to extension ratio for select megacities (T1-T2)



		



Infill area as a percentage of total new development area (T1-T2)

Opennes index in megacities (T2)
open space within walking distance of each pixel in the city



		



Infill area as a percentage of total new development area (T1-T2)

Cohesion index in megacities (T2)
1 = circular footprint; 0 = amorphous footprint



		



Infill area as a percentage of total new development area (T1-T2)

Proximity index in megacities (T2)
1 = circular footprint; 0 = amorphous footprint



		

				MICRO-ANALYSIS FIGURES

				LONDON

				BUENOS AIRES

				SUPPLEMENTARY

				London





		New York

		Tokyo

		Moscow

		Seoul

		Los Angeles

		Shanghai

		Guangzhou

		Osaka

		Tehran

		Mexico City

		London

		Beijing

		Manila

		Buenos Aires

		Paris

		Sao Paulo

		Jakarta

		Istanbul

		Rio de Janeiro

		Shenzhen

		Lagos

		Dhaka

		Karachi

		Delhi

		Cairo

		Mumbai

		Kolkata



Total energy use (Petajoules)

2824.0478858914

2445.2196395486

1993.7922281965

1873.9633304225

1862.1961543503

1660.8187490724

1489.802106154

1274.4130610334

1167.0245089302

1114.0576806898

1082.2441790172

942.5554083281

920.70665692

715.2789292868

657.3640721545

606.8673474499

597.4158086275

474.8555058899

385.9628139521

355.211536007

349.9685969674

345.6715280308

331.7591859677

318.8129258342

282.9813654448

195.5942997435

79.5494648091



		New York

		Guangzhou

		Shanghai

		Los Angeles

		Tokyo

		Mumbai

		Mexico City

		Beijing

		Seoul

		Osaka

		Buenos Aires

		Cairo

		Sao Paulo

		Manila

		Shenzhen

		Delhi

		Moscow

		Rio de Janeiro

		Kolkata

		Paris

		Tehran

		London

		Istanbul

		Dhaka

		Karachi

		Lagos

		Jakarta



Water consumption (ML x 106)

10.9095874666

9.8037942108

7.6415189183

6.6249367985

3.9958158139

3.7826289762

2.9673395789

2.7965362132

2.6440096064

2.4712623713

2.2711397386

2.2020836379

2.1139782306

2.0633110309

1.9923530199

1.950500906

1.7686441719

1.6792126078

1.597273264

1.5024142752

1.1680000003

1.0729339006

0.9227802726

0.6086775601

0.5538309677

0.5478318503

0.4810294969



		New York

		Mexico City

		Tokyo

		Los Angeles

		Mumbai

		Istanbul

		Jakarta

		Cairo

		Osaka

		Sao Paulo

		Seoul

		Delhi

		Paris

		Moscow

		Buenos Aires

		Shenzhen

		Manila

		Guangzhou

		London

		Rio de Janeiro

		Beijing

		Shanghai

		Tehran

		Karachi

		Lagos

		Kolkata

		Dhaka



Solid waste disposal (Megatons)

33.1816785639

12.2203419244

11.8765148167

11.0584458691

10.0310559479

9.2951061822

8.6379527572

7.0904658549

6.6987721692

6.153211601

6.1072638419

5.7614902435

5.7322242556

5.4399995271

4.705468145

4.5478265854

4.4366897396

4.1505560174

3.9175076788

3.8392775353

3.5305697018

3.3072750973

2.6843101399

1.6722580645

1.4565824917

1.2358515861

1.2078971031



		Megacity population

		GDP

		Waste disposal

		Gasoline use

		Electricity use

		Energy use

		Water use



Percentage of world values (%)

6.7 %

14.6 %

12.6 %

9.9 %

9.3 %

6.7 %

3.0 %

6.6784488646

14.6024889435

12.5477494135

9.9140774341

9.3086750253

6.7043600429

3.0051317264



		Shenzhen		Shenzhen		264.1532733891

		Guangzhou		Guangzhou		243.5071075404

		Delhi		Delhi		208.53

		Shanghai		Shanghai		189.4813911607

		Beijing		Beijing		244.3729773463

		Karachi		Karachi		14.2857142857

		Rio de Janeiro		Rio de Janeiro		97.99

		Dhaka		Dhaka		143.6959837316

		Jakarta		Jakarta		138.6595869232

		Sao Paulo		Sao Paulo		179.53

		Buenos Aires		Buenos Aires		109.3280399789

		Manila		Manila		114.6795723828

		Moscow		Moscow		212.14

		Mexico City		Mexico City		65.7795847526

		Paris		Paris		44.3225070684

		London		London		37.8421708925



Electricity

Population

GDP

Decadal growth rate (%)

227.8863859368

44.4636129014

144.3936791305

27.9297717582

137.12

20.9575577269

126.1054694459

40.7071742401

122.1592004185

45.7367699083

104.2

29.1666666667

103.61

9.5741796471

93.9494514177

47.0281027665

76.5908152267

16.0967079898

49.01

10.8500283129

39.1569945021

11.7471505575

37.524872872

19.364745846

32.95

13.48

3.6408533228

3.0236486663

4.53

6.64035038

-3.9534936283

11.6292608981



		Shanghai		Shanghai		189.4813911607

		Guangzhou		Guangzhou		243.5071075404

		Beijing		Beijing		244.3729773463

		Dhaka		Dhaka		143.6959837316

		Rio de Janeiro		Rio de Janeiro		97.99

		Sao Paulo		Sao Paulo		179.53

		Delhi		Delhi		208.53

		Jakarta		Jakarta		138.6595869232

		Mexico City		Mexico City		65.7795847526

		Manila		Manila		114.6795723828

		Paris		Paris		44.3225070684

		London		London		37.8421708925

		Buenos Aires		Buenos Aires		109.3280399789



Transportation fuels

Population

GDP

Decadal growth rate (%)

236.6400216836

40.7071742401

230.1154837914

27.9297717582

191.4045375632

45.7367699083

143.3129012976

47.0281027665

59.4

9.5741796471

38.31

10.8500283129

32.9638154201

20.9575577269

26.5172728562

16.0967079898

18.0481657799

3.0236486663

-1.7002489669

19.364745846

-4.53

6.64035038

-7.4876459755

11.6292608981

-16.311292934

11.7471505575



		1960

		1970

		1980

		1990

		2000

		2010

		2020



Year

Number of megacities

7

8

9

17

21

27

37



		Tokyo		34000000

		Seoul		24200000

		Mexico City		23400000

		Delhi		23200000

		Mumbai		22800000

		New York		22200000

		São Paulo		20900000

		Manila		19600000

		Shanghai		18400000

		Los Angeles		17900000

		Osaka		16800000

		Guangzhou		16500000

		Kolkata		16300000

		Karachi		16200000

		Jakarta		15400000

		Cairo		15200000

		Moscow		13600000

		Dhaka		13600000

		Beijing		13600000

		Buenos Aires		13300000

		Tehran		12800000

		Istanbul		12800000

		Rio de Janeiro		12600000

		London		12400000

		Lagos		11800000

		Paris		10400000

		Shenzhen		10400000



Urban metabolism survey

Brinkhoff (2010)

Megacity population (millions)

35622000

10528774

8851080

16753235

12478447

22214518

19822559

11855975

23474600

9889000

17089000

12751400

14112536

15500000

9786372

20495461

11503501

15616562

20186000

12806866

12183391

13483052

11909897

8173941

20546999

11852851

10467400



		0.0002132651

		0.0002753304

		0.0001986887

		0.0004655493

		0.0003534818

		0.0000895224

		0.0000486494

		0.000105753

		0.0001359804

		0.0001676165

		0.0000767682

		0.0001140901

		0.0001166045

		0.0001295337

		0.0000994926

		0.0000809389

		0.0000204529

		0.0000364445

		0.0000424592

		0.0000583601

		0.0001101928

		0.0001968117

		0.0002265006

		0.0001902588

		0.0003014124

		0.0001128284

		0.0001673016



Inverse population density (km2 per person)

Per capita consumption of transportation fuels, 2011 (Gj)

London

Paris

Moscow

New York

Los Angeles

Mexico City

Lagos

Sao Paulo

Rio de Janeiro

Buenos Aires

Cairo

Tehran

Istanbul

Manila

Jakarta

Delhi

Mumbai

Kolkata

Karachi

Dhaka

Seoul

Tokyo

Osaka

Shenzhen

Guangzhou

Shanghai

Beijing

22.3827967439

17.4054326676

22.8671310152

46.9420210449

29.3250551117

28.5761737551

2.2515360516

13.3999853399

12.0830599962

9.0408535546

0.945233874

25.3052323446

5.6504269211

3.266640104

16.1383587747

5.9378824448

2.517639167

1.2716762604

3.2170305161

0.8662181606

12.9934100779

18.1756779518

17.4064602961

6.494043411

25.1020261022

29.113322587

22.5992887249



		2333

		2157

		4562

		2318

		887

		873

		0

		495

		37

		1174

		440

		1977

		1996

		0

		1

		396

		1

		96

		153

		50

		2870

		1594

		1728

		377

		539

		1664

		2955



Heating degree-days, 2011

Per capita consumption of heating and industrial fuels, 2011 (Gj)

London

Paris

Moscow

New York

Los Angeles

Mexico City

Lagos

Sao Paulo

Rio

Buenos Aires

Cairo

Tehran

Istanbul

Manila

Jakarta

Delhi

Mumbai

Kolkata

Karachi

Dhaka

Seoul

Tokyo

Osaka

Shenzhen

Guangzhou

Shanghai

Beijing

47.3018951323

25.0840915827

107.4762337292

56.1725428156

33.283986399

13.4743048306

27.1264867147

5.8605954963

8.5011650395

35.1343568364

12.2448624112

58.5727561071

21.2351773174

28.598238441

9.7572419854

3.1410739981

2.3244393625

0.4498453081

12.4565122258

22.3213413691

48.4060103187

29.4087642468

28.6775703669

3.7216548522

47.3687526828

41.6855378256

32.3165998078



		0.0002132651

		0.0002753304

		0.0001986887

		0.0004655493

		0.0003534818

		0.0000895224

		0.0000486494

		0.000105753

		0.0001359804

		0.0001676165

		0.0000767682

		0.0001140901

		0.0001166045

		0.0001295337

		0.0000994926

		0.0000809389

		0.0000204529

		0.0000364445

		0.0000424592

		0.0000583601

		0.0001101928

		0.0001968117

		0.0002265006

		0.0001902588

		0.0003014124

		0.0001128284

		0.0001673016



Area (km2) per person

Per capita electricity consumption, 2011 (MWh)

London

Paris

Moscow

New York

Los Angeles

Mexico City

Lagos

Sao Paulo

Rio

Buenos Aires

Cairo

Tehran

Istanbul

Manila

Jakarta

Delhi

Mumbai

Kolkata

Karachi

Dhaka

Seoul

Tokyo

Osaka

Shenzhen

Guangzhou

Shanghai

Beijing

4.88696236

5.7551554474

4.5163902711

6.6930001462

6.4615717464

1.54411778

0.0778702525

2.7155928758

2.7910400904

2.6681000644

1.5075274472

2.0266114746

2.8368005997

4.1972085805

3.5826759907

1.2952722265

1.0379496743

0.8774482488

1.3348387097

0.6192957195

4.4547446835

6.7593840261

8.2705248991

6.649793645

4.9500716532

5.4063967011

3.9971267215



		47333.3487481742

		56942.6058103845

		57758.0571665965

		60750.6702412869

		74044.8983719284

		34973.4796958865

		6834.4711814861

		20915.5639289559

		13652.511016678

		8502.6206315365

		6440.450400213

		11859.8382749326

		10444

		11787.7459157542

		10039.8803560707

		8442.6187820196

		8970.9023320714

		5765.3299531106

		5161.2903225806

		6138.995253885

		32260.9895004857

		33520.9681958908

		30123.6749116608

		26170.8911204583

		23197.1522081235

		19469.5644694793

		19169.2261963737



Per capita GDP, 2011 ($US, PPP adjusted)

Per capita waste disposal, 2011 (t)

London

Paris

Moscow

New York

Los Angeles

Mexico City

Lagos

Sao Paulo

Rio

Buenos Aires

Cairo

Tehran

Istanbul

Manila

Jakarta

Delhi

Mumbai

Kolkata

Karachi

Dhaka

Seoul

Tokyo

Osaka

Shenzhen

Guangzhou

Shanghai

Beijing

0.3171052984

0.5511754092

0.3999999652

1.4946702056

0.617790272

0.5222368344

0.1234391942

0.2944120383

0.3047045663

0.3537945974

0.4664780168

0.2097117297

0.7261801705

0.2263617214

0.5609060232

0.2483400967

0.4399585942

0.0758191157

0.1032258065

0.0888159635

0.2523662745

0.3493092593

0.3987364386

0.4372910178

0.2515488495

0.1797432118

0.2596007134



		47333.3487481742

		56942.6058103845

		57758.0571665965

		60750.6702412869

		74044.8983719284

		34973.4796958865

		6834.4711814861

		20915.5639289559

		13652.511016678

		8502.6206315365

		6440.450400213

		11859.8382749326

		10444

		11787.7459157542

		10039.8803560707

		8442.6187820196

		8970.9023320714

		5765.3299531106

		5161.2903225806

		6138.995253885

		32260.9895004857

		33520.9681958908

		30123.6749116608

		26170.8911204583

		23197.1522081235

		19469.5644694793

		19169.2261963737



Per capita GDP, 2011 ($US, PPP adjusted)

Per capita electricity consumption, 2011 (MWh)

London

Paris

Moscow

New York

Los Angeles

Mexico City

Lagos

Sao Paulo

Rio

Buenos
Aires

Cairo

Tehran

Istanbul

Manila

Jakarta

Delhi

Mumbai

Koklata

Karachi

Dhaka

Seoul

Tokyo

Osaka

Shenzhen

Guangzhou

Shanghai

Beijing

4.88696236

5.7551554474

4.5163902711

6.6930001462

6.4615717464

1.54411778

0.0778702525

2.7155928758

2.7910400904

2.6681000644

1.5075274472

2.0266114746

2.8368005997

4.1972085805

3.5826759907

1.2952722265

1.0379496743

0.8774482488

1.3348387097

0.6192957195

4.4547446835

6.7593840261

8.2705248991

6.649793645

4.9500716532

5.4063967011

3.9971267215



		851541

		738061

		1940237

		1040642

		2902728

		500447

		906839

		3500000

		2783900



Population growth, 2001 - 2011

Steel consumption, 2011 (Kt)

London

Paris

Sao Paulo

Rio de Janeiro

Delhi

Mumbai

Kolkata

Karachi

Guangzhou

642

211

4281.67

2573

3157.19

3160

2652.77

7000

7347.213



		17.0005313227

		29.5287606332

		18.7768923565

		0.0004655493

		40.7

		0.0000895224

		10.8

		0.000105753

		0.0001359804

		10.64

		20

		11.0457053789

		16.8

		3.307420925

		0.0000204529

		0.0000364445

		18.4458489677

		0.0000583601

		0.0001101928

		36.4521924653

		40.4377084674

		16.4742773343

		23.4623806156

		21.8532646389



Residential floor area (m2) per person

Urban area (km2) per person

London

Paris

Moscow

Los Angeles

Lagos

Buenos Aires

Cairo

Tehran

Istanbul

Manila

Jakarta

Delhi

Karachi

Dhaka

Seoul

Tokyo

Osaka

Shenzhen

Guangzhou

Shanghai

Beijing

0.0002132651

0.0002753304

0.0001986887

0.0003534818

0.0000486494

0.0000767682

0.0001140901

0.0001166045

0.0001295337

0.0000809389

0.0000583601

0.0001968117

0.0002265006

0.0003014124

0.0001128284

0.0001673016



		26.2151182642

		80.2338610348

		0.0001986887

		0.0004655493

		70

		0.0000895224

		0.0000486494

		0.000105753

		0.0001359804

		0.0000767682

		0.0001140901

		0.0001166045

		29.8

		4.0499640816

		0.0000204529

		0.0000364445

		25.890765929

		8.0891684098

		58.5890411362

		48.3934085677

		55.4397565686

		28.9903069467

		41.7864415155

		40.1198850689



Total floor area (m2) per person

Urban area (km2) per person

London

Paris

Los Angeles

Buenos Aires

Cairo

Manila

Jakarta

Delhi

Karachi

Dhaka

Seoul

Tokyo

Osaka

Shenzhen

Guangzhou

Shanghai

Beijing

0.0002132651

0.0002753304

0.0003534818

0.0001295337

0.0000809389

0.0000583601

0.0000583601

0.0001101928

0.0001968117

0.0002265006

0.0003014124

0.0001128284

0.0001673016



		Osaka		Osaka

		Tokyo		Tokyo

		New York		New York

		Shenzhen		Shenzhen

		Los Angeles		Los Angeles

		Paris		Paris

		Shanghai		Shanghai

		Guangzhou		Guangzhou

		London		London

		Moscow		Moscow

		Seoul		Seoul

		Manila		Manila

		Beijing		Beijing

		Jakarta		Jakarta

		Rio de Janeiro		Rio de Janeiro

		Istanbul		Istanbul

		Sao Paulo		Sao Paulo

		Buenos Aires		Buenos Aires

		Tehran		Tehran

		Mexico City		Mexico City

		Karachi		Karachi

		Delhi		Delhi

		Mumbai		Mumbai

		Cairo		Cairo

		Kolkata		Kolkata

		Dhaka		Dhaka

		Lagos		Lagos



Electricity use per capita (MWh)

Percentage of households without access to electricity

Per capita electricity use (MWh)

Percentage of households without access to electricity

8.2705248991

0

6.7593840261

0

6.6930001462

0

6.649793645

3.32

6.4615717464

0

5.7551554474

0

5.4063967011

0

4.9500716532

0

4.88696236

0

4.5163902711

0

4.4547446835

0

4.1972085805

0

3.9971267215

0

3.5826759907

0.3

3.4100210942

0

2.8368005997

0

2.7155928758

0

2.6681000644

0

2.0266114746

0.1

1.54411778

5

1.3030824516

35

1.2952722265

0.9

1.0379496743

18

1.0196145381

0

0.8774482488

5

0.6192957195

67

0.0778702525

0



		Istanbul

		Dhaka

		Beijing

		Shenzhen

		Shanghai

		Karachi

		Guangzhou

		Cairo

		Delhi

		Manila

		Jakarta

		Tehran

		Moscow

		Buenos Aires

		London

		Sao Paulo

		Rio de Janeiro

		Kolkata

		Paris

		Tokyo

		Mumbai

		New York

		Mexico City

		Los Angeles

		Seoul

		Osaka



Population

Decadal population growth rate (%)

53.1561425565

47.0281027665

45.7367699083

44.4636129014

40.7071742401

29.1666666667

27.9297717582

24.1644893186

20.9575577269

19.364745846

16.0967079898

14.7531149436

13.48

11.7471505575

11.6292608981

10.8500283129

9.5741796471

6.8670286771

6.64035038

6.5940806322

4.1780514276

3.3622902919

3.0236486663

2.6362221069

2.4147701435

0.5232574077



		Dhaka		Dhaka		143.6959837316

		Karachi		Karachi		14.2857142857

		Shenzhen		Shenzhen		264.1532733891

		Manila		Manila		114.6795723828

		Rio de Janeiro		Rio de Janeiro		97.99

		Jakarta		Jakarta		138.6595869232

		Delhi		Delhi		208.53

		Sao Paulo		Sao Paulo		179.53

		Tehran		Tehran		-36.360254329

		London		London		37.8421708925

		Beijing		Beijing		244.3729773463

		Guangzhou		Guangzhou		243.5071075404



Water use

Population

GDP

Decadal growth rate (%)

171.7932397748

47.0281027665

98.4126984127

29.1666666667

51.7952261892

44.4636129014

46.7418344519

19.364745846

41.54

9.5741796471

28.8760760261

16.0967079898

28.7948058566

20.9575577269

23.9

10.8500283129

14.7531149695

14.7531149436

10.9647222498

11.6292608981

-7.4550128535

45.7367699083

-12.0240963855

27.9297717582



		Delhi		Delhi		208.53

		Dhaka		Dhaka		143.6959837316

		Mumbai		Mumbai		122.8381587662

		Paris		Paris		44.3225070684

		Guangzhou		Guangzhou		243.5071075404

		Shenzhen		Shenzhen		264.1532733891

		Jakarta		Jakarta		138.6595869232

		Mexico City		Mexico City		65.7795847526

		Kolkata		Kolkata		95.7575757576

		Buenos Aires		Buenos Aires		109.3280399789

		London		London		37.8421708925



Waste disposal

Population

GDP

Decadal growth rate (%)

86.3188535602

20.9575577269

80.9523809524

47.0281027665

53.3519553073

4.1780514276

46.89

6.64035038

31.4590163934

27.9297717582

19.0761730589

44.4636129014

12.9257523878

16.0967079898

5.5333333333

3.0236486663

0.4694835681

6.8670286771

0.0883587365

11.7471505575

-36.6723674566

11.6292608981



		0.0002132651

		0.0002753304

		0.0001986887

		0.0004655493

		0.0003534818

		0.0000895224

		0.0000486494

		0.000105753

		0.0001359804

		0.0001676165

		0.0000767682

		0.0001140901

		0.0001166045

		0.0001295337

		0.0000994926

		0.0000809389

		0.0000204529

		0.0000364445

		0.0000424592

		0.0000583601

		0.0001101928

		0.0001968117

		0.0002265006

		0.0001902588

		0.0003014124

		0.0001128284

		0.0001673016



Area (km2) per person

Per capita GDP, 2011 ($US, PPP adjusted)

London

Paris

Moscow

New York

Los Angeles

Mexico City

Lagos

Sao Paulo

Rio de Janeiro

Buenos Aires

Cairo

Tehran

Istanbul

Manila

Jakarta

Delhi

Mumbai

Kolkata

Karachi

Dhaka

Seoul

Tokyo

Osaka

Shenzhen

Guangzhou

Shanghai

Beijing

47333.3487481742

56942.6058103845

57758.0571665965

60750.6702412869

74044.8983719284

34973.4796958865

6834.4711814861

20915.5639289559

13652.511016678

8502.6206315365

6440.450400213

11859.8382749326

10444

11787.7459157542

10039.8803560707

8442.6187820196

8970.9023320714

5765.3299531106

5161.2903225806

6138.995253885

32260.9895004857

33520.9681958908

30123.6749116608

26170.8911204583

23197.1522081235

19469.5644694793

19169.2261963737



		2196

		1548

		1667

		2501

		1463

		3301

		5327

		2474

		3116

		2158

		1501

		1754

		1733

		1495

		1083

		1429

		3314

		2550

		2430

		1369

		1126

		1726

		1204

		1377

		2067

		1051

		1054

		2684

		1066

		3831

		1272

		1623

		7966



energy

Commercial floor space (m2)

Commercial electricity use  (GWh)

479.039

554.667

444.617

757.596

477.965

1445.211

2589.945

747.655

802.848

575.517

422.157

428.103

690.173

378.109

293.351

422.914

1321.035

941.976

917.353

1109.245

347.141

673.222

432.48

366.424

706.289

315.06

423.837

1370.704

313.868

2223.652

365.374

666.172

3545.951



		16.3748245128

		20.2116525341

		21.5660116295

		16.1252189001

		25.9889072762

		12.1075801723

		20.8881110029

		16.4339088016

		19.1248647853

		16.0561681667

		10.2135461079

		13.7782819067

		16.5402901234

		19.5404424068

		24.4862834693

		20.9523027276

		16.5349645806

		10.9617950273

		20.9707609646

		13.7347155593

		16.3881327365

		18.8633051734

		13.3767987947

		18.6654837438

		21.9591956789

		11.280790057

		21.4718689849

		7.2540299729

		16.9587491142

		15.1537972931

		12.6077503692



Elec.  (MWh/cap)

Domestic land area per person (m2)

Per capita residential electrcity use (MWh)

1.6365465196

1.918708928

1.8292952064

1.4864900471

1.9853713089

1.6925677822

1.7631171948

1.5594964086

1.821074933

1.5706973291

1.4087221342

1.6618829215

1.6512870402

1.654980423

1.9358602549

1.6989114246

1.5815118307

1.5749423893

1.8507059853

1.5579571475

1.6327310292

1.7060437772

1.216069666

1.560185683

1.9700518744

1.6198457765

1.9084492969

1.4613059631

1.5088809637

1.6797341976

2.3128771719



		169.529

		138.13

		98.294

		91.109

		48.598

		108.32

		157.438

		58.548

		59.037

		71.594

		435.71

		176.419

		213.274

		86.073

		176.197

		126.117

		133.161

		183.957

		55.45

		123.029

		87.57

		121.671

		144.293

		131.455



elec vs floor area

Building footprint area (103 km2)

Total  electricty  use (GWh)

977.733763

1105.985076

670.545749

609.923044

403.513278

618.472122

1099.995192

378.569128

321.062273

367.222038

2849.664255

1090.600718

1337.076728

815.433866

813.952483

758.868645

861.121555

1492.089999

477.388867

1075.772395

700.29931

1333.568561

963.054544

1063.881975



		0.0002333144

		0.000160501

		0.0005798103

		0.0012985822

		0.001362065

		0.0004460042

		0.0001352017

		0.0001986306

		0.000229407

		0.0001879834

		0.0001834143

		0.0000979831

		0.0001444151

		0.0001954246

		0.0003273452

		0.000407001

		0.0001743956

		0.0002144292

		0.0001408968

		0.0001638908

		0.0002896557

		0.0009564776

		0.0001352659

		0.0001224853



Residencial

Land area per person (km2)

Per capita residential electrcity use (MWh)

0.9234709062

1.2313595368

0.8932665277

1.0382360953

0.8648712207

0.8463133132

1.0256933964

1.0696915874

1.1920532105

0.9084640444

0.7559777652

1.1849697929

1.1392562719

1.0017984862

0.9539011115

0.9214322472

1.2077223342

1.1773381463

1.0533090235

1.4610838984

1.0441122923

1.2369517962

1.1264970903

1.4378960062



		22905

		26138

		27535

		21271

		28690

		31923

		25939

		25900

		24147

		25559

		27982

		28912

		25455

		25894

		26506

		27221

		26069

		32571

		29781

		29672

		25054

		28707

		20581

		26540

		36155

		28737

		25797

		29771

		23625

		34039

		37406



Median Income

Median household income (GBP)

Per capita residential electricity use (MWh)

1.6365465196

1.918708928

1.8292952064

1.4864900471

1.9853713089

1.6925677822

1.7631171948

1.5594964086

1.821074933

1.5706973291

1.4087221342

1.6618829215

1.6512870402

1.654980423

1.9358602549

1.6989114246

1.5815118307

1.5749423893

1.8507059853

1.5579571475

1.6327310292

1.7060437772

1.216069666

1.560185683

1.9700518744

1.6198457765

1.9084492969

1.4613059631

1.5088809637

1.6797341976

2.3128771719



		22905

		26138

		27535

		21271

		28690

		31923

		25939

		25900

		24147

		25559

		27982

		28912

		25455

		25894

		26506

		27221

		26069

		32571

		29781

		29672

		25054

		28707

		20581

		26540

		36155

		28737

		25797

		29771

		23625

		34039

		37406



Domestic area / per

Median household income (GBP)

Residential Land Area per person (m2)

16.3748245128

20.2116525341

21.5660116295

16.1252189001

25.9889072762

12.1075801723

20.8881110029

16.4339088016

19.1248647853

16.0561681667

10.2135461079

13.7782819067

16.5402901234

19.5404424068

24.4862834693

20.9523027276

16.5349645806

10.9617950273

20.9707609646

13.7347155593

16.3881327365

18.8633051734

13.3767987947

18.6654837438

21.9591956789

11.280790057

21.4718689849

7.2540299729

16.9587491142

15.1537972931

12.6077503692



		

		Green Areas

				Sq. m per capita

		Guangzhou		166		Green city index

		Beijing		88		Green city index

		Rio de Janeiro		58		Green city index

		Sao Paulo		55		Green city index

		Osaka		39		Green city index

		Lagos		34		Green city index

		London		30		Ginn Francis, urban greening and sustaining …

		Mexico City		28		Green city index

		Moscow		27		Wikipedia

		Los Angeles		25		Green city index

		Paris		24.7		Green city index

		Seoul		23		Green city index

		New York		19.2		Green city index

		Delhi		19		Green city index

		Shanghai		18		Green city index

		Karachi		17		Green city index

		Tokyo		11		Green city index

		Mumbai		7		Green city index

		Tehran		6.5		Ali Asadi Proceedings ICTC Society

		Istanbul		6.4		Green city index

		Buenos Aires		6		Green city index

		Manila		5		Green city index

		Jakarta		2		Green city index

		Kolkata		2		Green city index

		Cairo		1		Green city index





		Guangzhou

		Beijing

		Rio de Janeiro

		Sao Paulo

		Osaka

		Lagos

		London

		Mexico City

		Moscow

		Los Angeles

		Paris

		Seoul

		New York

		Delhi

		Shanghai

		Karachi

		Tokyo

		Mumbai

		Tehran

		Istanbul

		Buenos Aires

		Manila

		Jakarta

		Kolkata

		Cairo



sq. meters per capita

166

88

58

55

39

34

30

28

27

25

24.7

23

19.2

19

18

17

11

7

6.5

6.4

6

5

2

2

1



		

				London		1570

				Moscow		948

				Tokyo		581

				Seoul		400

				New York		223

				Los Angeles		68

				Paris		68

				Osaka		58

				Mumbai		14.4

				Jakarta		10

				Rio de Janeiro		7.81

				Delhi		6.3

				Dhaka		5.22

				Lagos		1.2

				Mexico City

				Beijing

				Buenos Aires

				Cairo

				Guangzhou

				Istanbul

				Karachi

				Kolkata

				Manila

				Sao Paulo

				Shanghai

				Shenzhen

				Tehran





		



Average data flow (Gb/s)




Summary

. Wealth effects dominating efficiency.

. Building floor area explains correlation
between electricity and urban area per
capita.

. High correlation of area/cap., GDP and
energy.

. Rapid growth in electricity and
transport fuels linked with GDP.

. Wide variations in UM and in access to
services.

42



4. City Greenhouse Gas
Accounting

4.1 Protocol for city GHG inventories

4.2 Towards Low Carbon Electric
Cities

(Kennedy, et al. Methodology for
Inventorying Greenhouse Gas Emissions
from Global Cities, Energy Policy, 37(9),

4828-4837, 2010.)



e.d., New York City (2007):

245 National
Average

i w/ all
sources
included

11.2
96 11.1

71

hY

Metric tons CO e

'.n:uncjﬂn Mewyork Toronto SanDiego San Linited
Francisco  Siates

Figure i Per capita CO.e emissions of select cities and
the United States. Calculations are based on reported
greenhouse gas inventones with the understanding that
differing methodologies and emissions sources exist.







IPCC Guidelines

* Include emissions that occur
within the territory under each
nation’s jurisdiction



IPCC: National Scale

* Energy

* Non-Energy Emissions from
Industrial Processes and
Product Use

» Agriculture, Forestry and
Other Land Use (AFOLU)

* Waste
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WRI Protocol For Corporations

Scope 1: Owned / controlled sources
operating within corporate boundary
Scope 2. Electricity consumed by the
company, generated “outside”
Scope 3 (optional). Consequence of
he activities of the company

WRI recommends a small set of most relevant Scope
items to create win-win GHG mitigation stra




Heating and Industrial Fuels

GHGfueI =C fuel : Ifuel

where
Cie IS total fuel consumed (TJ);

is the GHG emissions factor (t CO, e
[ TJ)

Ifuel
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Electricity Emissions (tCO2e/capita)
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GHG Emission Intensity

(teCO, /TJ)
Direct Life-cycle Life-cycle
Emissions Canada Europe
(IPCC) (GHGenius) (Ecoinvent)
Gasoline 69.2 91.9 82.9
Diesel 73.9 91.0 84 .1
Natural Gas 56.1 67.9* 61.6
...... etc.

(* GaBi4 & TransCanada Pipelines)



t eCO2/cap.

16.0

14.0
12.0 -
9.3 iesel, 1,
10.0 Je : I
EVE@[T-BJQ Diesel, 1.0 _
8.0 lesel, 0. Gasoline, 3.9
Gdsoline, 2.4 Gasoline, 2.9
6.0
Natural Gas, Natural Gas, Natural Gas,
4.0 3.3 3.3 4.0
2.0~ Electricity, Electricity, Electricity,
2.4 2.5 2.5

0.0

Toronto (2004)

GTA (2005) Direct

cycle

GTA (2005) Life-



Gasoline

* Fuel sales

. Traffic counts /

* surveys / models
» Scaling
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Gasoline: Consumption (ML)

Fuel sales Modeled Scaled

VKT
Bangkok 2,741 2,662
New York City 4,179 4,107

Toronto 6,691 6,988




Aviation

1. Exclude (beyond local. gov.)

2. Include domestic (UNFCCC)

3. Include international (reflect
urban economy)

56



Le Bilan Carbon™ de Paris

Includes embodied GHGS in:

* building materials

3 maintenance of vehicles
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http://hu.earth-photography.com/Countries/France/Paris_subgallery/France_Paris_GrandeArche.html
http://hu.earth-photography.com/Countries/France/Paris_subgallery/France_Paris_GrandeArche.html

Cities Get Common Standard for
Measuring Greenhouse Gas
Emissions

UNEP THE WORLD BANK

United Nations Environment Programme

UN@HABITAT

FOR A BETTER URBAN FUTURE
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Key Threshold for Electrification

1,000

900

Carbon intensity of electricity (tCO2 GWh™
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(Kennedy, 2015)



Transforming to low carbon electric cities

900 i
. i ® Delhi ®
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Percentage of electricity in energy consumption

(Kennedy et al., 2017)
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