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PoliticalMandates
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CircularMetabolism
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Hinterdand has a
global reach

CIRCULAR METABOLISM CITIES REDUCE CONSUMPTION AND POLLUTION,
RECYCLE AND MAXIMIZE RENEWABLES

Hinterland works
within regional
SCOSYStEms

Credit: Herbert Girada.

Source: https://www.worldfuturecouncil.org/file/2016/01/WFEFC 2013 Towards_the Regenerative City.pdf, p. 10
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A Material Flow Analysis (MFA)
A Research on urbametabolism(e.g.Horizon2020projects
A Urban materiamanagemeni dematerializatiorstrategies
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Figure 2 Lisbon metropolitan material balance in 2005 (million tonnes [Mt]). DMI = direct material input; DMO = direct matenal output;
MSW = municipal solid waste; IW = industrial solid waste; C&DW = construction and demolition waste.
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Table 3 Domestic material consumption (DMC) in the Lisbon Metropelitan Area by material type, 20032009 (tonnes)

Material type 2003 2004 2005 2006 2007 2008 2009
@sil fuels 4,079,318 5,287,823 5,119,690 5.077,145 5,598,891 4,160,923 3,903,699 |
Low ash fuels 2,902,294 3,754,826 3,671,344 3,889,124 4,234 317 2,993 937 2,851,537

High ash fuels 63,608 80,611 76,450 64,472 82,002 66,769 60,028
Lubricants, oils, and 759,929 1,026,142 960,439 779,512 864,702 632,509 589,720
solvents
Plastics and rubbers 353,487 426,245 411,457 344,036 417,780 465,708 402,413
etallic minera L1842, A0, A1, y ' y . , o EEIN
Iron, steel alloying metals, 042,265 1,164,525 1,147,964 967,148 1,222,615 1,128,539 1,069,759
and ferrous metals
Light metals 122,892 160,167 162,607 130,787 160,023 131,553 127,517
Nonferrous heavy metals 116,550 144,938 140,323 118,077 134,255 126,160 113,337
Special metals 178 191 189 176 178 144 108
Muclear fuels 0 0 0 0 0 0 ]
Precious metals 261 300 274 228 305 484 308
Sand 2,350,048 1,898,132 2,937,254 2,378,742 2,609,036 2,201,522 2,008,193
Cement 3,356,985 4,582,268 4,403,630 3,445,443 4,006,820 2,965,621 2,826,160
Clay 284,761 405,396 398,314 343,934 332,641 245,341 200,910
Stone 5,219,855 6,724,408 7,132,545 5,287,833 6,073,049 4,776,258 4,586,991
Orther (fibers, salt, or 111,487 131,290 115,083 99,745 108,683 82,148 16,236
inorganic parts of
animals)

( Biomass 4,440,471 6,122,273 5,895,012 5,235,836 6,319,711 5,173,912 5,338,623
Agricultural biomass 1,620,204 3,880,939 3,739,594 3,415,599 4,125,989 3,450,340 3,150,388
Animal biomass 383,247 520,953 535458 489,769 611,233 518,747 487,599
Textile biomass 72,230 86,716 84,378 67,772 87,639 102,180 90,858
Qils and fats 149,679 242,322 178,803 160,416 177,291 141,279 144,176
Supars 153,417 209,636 213,307 182,972 237,976 193,906 185,959
Wood and fuels 347,033 541,997 502,174 415,085 516,073 374,823 410,647
Paper and hoard 509,777 631,178 633,211 488,253 556,883 977,971 857,992
Nonspecified biomass 4,885 8,531 8,087 5,971 6,627 14,665 11,004

( Chemicals and fertilizers 625,959 775,855 699,990 538,199 654,158 543,464 506,922 |
Alcohols 15,335 21,253 21,746 18,629 24,014 19,826 15,907
Chemicals and 167,038 201,765 207,061 163,036 208,002 193,854 173,807

pharmaceuricals

552,837 1,151 22,052

Fertilizers and pesticides 3,585

329,75

Other 877,989 1,297,870 157,693 692,093 1,686,237 741,929 676,796
Nonspecified 438,784 641,068 89,210 106,713 929,821 131,116 106,475
Liquid 439,205 656,802 668,483 585,380 756,417 610,613 570,320
Total 22,539,021 29,695,457 28,910,566 24,315,384 29,106,603 22,880,999 21,554,650

Tonnes per capita 8.23 10.76 10.40 R.70 10.36

8.12

7.61

Rosado et al, The Urban Metabolism Analyst Model, Journal of Industrial Ecology, Vol 18, No. 1, 2014, p. 96.
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Citiesin Polycentricenvironmentalsovernance
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Policyconsiderations
AV(ES ClimateGovernance ResourceGovernance
(de legelata) (de lege ferenda)
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UrbanFootprints

Towards Greater Accountability in the Governance of
| AUASEAQ /NP2y FYR aliUSNAFE Cft20a
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Whatisthe statusquo andwhatisthe
potential for the accountable

governanceof citieszarbonand
materialfootprints?
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Accountabilityin StrategicUrbanGovernance
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Accountabilityin StrategicUrbanGovernance
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Accountabilityin StrategicUrbanGovernance
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RegionalScope

H C U HafenCityUniversity
Hamburg
Dr. CathrinZengerling, LL.M

22



