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Globalni materialove toky
Svétova ekonomika rocné spotfebuje pres100 miliard tun materiall, z toho vice nez 90 % Cerpa

z prostredi. Necelych 10 miliard tun se recykluje. Pfes 30 miliard tun se pfidava do ,zasob® (vétSinou
trvalych struktur). Zbytek konci jako odpad v prostredi.

Balancing items (input) 54.1 Gt

Balancing items
(output) 41.8 Gt

Energetic use 94.2 Gt

Solid and liquid
waste 30.0 Gt

Physical use 65.6 Gt
Air emissions

46.7 Gt

Domestic

Material , ,

extraction Material Material processed Dissipative uses

96.2 Gt iInput consumption output of products
105.7 Gt 105.7 Gt 87.0 Gt 0.8 Gt

Net addition to stocks 31.0 Gt
Recycling 9.5 Gt

BBalancing items (e.g. oxygen for combustion, evaporation, etc.)
BFlows (aggregated) [ Biomass || Fossil Fuels [ | Metals [ Non-Metallic Minerals
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Materialova narocnost spolecnosti
Globalni spotfeba vody a materialové toky nerud, rud, fosilnich paliv a biomasy (Gt.rok ), 1900-2015
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Globalni spotieba vody podle ucelu

Svétova spotfeba vody v komunalnim sektoru, primyslu a zemeédélstvi (km3.rok1), 1900-2010.
Spotfeba soustavné roste a vétSina svétoveé poptavky pripada na zemédélstvi, ackoli jeho relativni

podil klesa.
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Limity rustu 1972: nakolik se vlastné model...
Limity rastu, Graf 35 (standardni projekce)

Figure 35 WORLD MODEL STANDARD RUN
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...V projekcich trefil?

Limity rustu: variantni projekce vs. historicka data
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In 1972, the Club of Rome's infamows report “The Limits to Crowth™ [Meadows, DH. Meadows, DL,
Fanders, |, Behrens [0, W W (1572) The Limits to Growth: A Repont for the Qub of Rome’s Praject on
the Predicament of Mankind. Universe Books, New York| presentsd some challenging scenarias far
glohal sustainability, bassd on 2 system dymamics computer model © simulate the ineradions of five
ghhal smnamicsubsystems, namely : population, food production, industrial production, pallution, and
mmumption of non-reneveble natural resurces. Cantrary to populer belief The Limits to Growth
scenarias by the team of analysts from the Mamadusetts Institute of Technalogy did not predict woarld
llapme by the end of the 2th century. This paper focuses an 2 mmparisan of recendy collsted
hi starical data for 197 0- 2000 with scenanios presented in the Limits i Growth. The analysis showes that
30 years of historical data mmpare fvarably with key festures of 2 business-as-usmal semario called
the “standard run” stenario, which results in collape of the ghibal system midway through the 215t

Collapse century. The dta do not camyps re well with ather scenarios imvah ng comprehensive uss of technalogy

Pallurian or stabiliring behaviour and policies. The results indicate the particular impartanee of understanding
and mnwalling ghabal palhetion.

& 2008 Esevier ltd. All rights reserved.

1. Introdocton further popularized a5 millions of coples were sold, and ransated

Im 1972, a team of analysts from the Massachusetts Instinite of
Technolegy published =The Limis to Growth™ (Meadows et al,
1972). This well-known and controversial book documented for
the general public the resulis of the MIT study carried out by
Meadows et al_, whohad been commissioned by The Club of Rome
i analyse the “word problematique™ usng a computer miosdel
called World3 developed at MIT. The World3 model permitted
Meadows et al to examine the interactions of five subsystems of
the global econemic system, namely: population, foed producton,
indusral production, pellution, and consumption of non-renew-
ahble natural resources. The time scale for the model began in the
year 1900 and continues untl 2100, Historlcal values to the year
1970 are broadly reproduced in the World3 owput

A description of the backgmund that led to the Limirs to Growch
(subsequently abbreviated as: LtG) k ghven elsew here (MoCutch-
eon, W79) This reference also briefly summanzes the LG
publication (pp. 7-14). A detalled description of the maodel, the
supporting data, and an analysis of how the model behaves was
alse published ( Meadows et al., 1974)

The release of the Lo in 1972 had immediate and ongoing
impacts. Emvimnmental issues and the sustainabil ity debate were
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into 30 languages. Scientifically, it introduced |ay Forrestor's
newly founded computational apprach of “system dynamics™
modelling, and gquant@tve scenarie  analysks, into  the
environmental discipline. By linking the world economy with
the environment, it was the first integrated global maodel
(Costanza et al, 2007) The sallent mesage from the LG
modelling was that continsed growth in the global economy
would lead to planetary limits being exceeded sometime in the
215t century, most likely resulting in the colapse of the
population and economic system, but also that collapse could be
avolded with a combination of eardy changes in behaviowr, policy,
and technol ogy.

Despite these major contributions, and dire warnings of
“overshoot and collapse”, the LG recommendations on funda-
memntal changes of policy and behaviour for sustalnabilicy have not
been taken up, asthe authors recently acknowledge ( Meadows et
al, 2004). This is perhaps panly a result of sustained false
statements that atempt to d scredit the LoG. From the dme of its
publication to contemporary times, the Lz has provoked many
criticisms which falsely claim that the Lo predicted resources
waould be depleted and the world system would collapse by the
end of the 200 century. Such claims occur acress a mnge of
publication and media types, including sclentific peer-reviewed
Journals, books, educational material natonal newspaper and
magazine articles, and web sites (Turner, unpublished). This paper
briefly addresses these claims, showing them tobe false

Zdroj: Turner 2008



Limity rustu 1972: predvidaly vyéerpani?
Limity rustu, Tabulka 4 (Cast)

THE LIMITS TO

THE LIMITS TO EXPONENTIAL GROWTH EE

Table 4 NONRENEWABLE NATURAL RESOURCES

1 2 3 4 5 6
Exponen- vl
tial Index 'ﬁ
Known Static Projected Rate Exponrn-ca{]cziated - Donella 1t Meadows
Resource Global Index of Growth tial Index 5 Timge.r a R L ks
Reserves ® (years) ® (9 per Year) © (years) * Known L; ileien, Rhsders
High Av. Low Reserves 4 William W. Behrens IIi
(years) © 0
)
o
Aluminum  1.17X10? tons’ 100 7.7 64 5.1 31 55 -EI
1 o
Chromium  7.75X 108 tons 420 33 26 20 95 154 @
5 A Report for THE CLUB OF ROME’S Project on the
z 4 Predicament of Mankind
Coal 5% 102 tons 2300 53 4.1 3.0 111 150 5 ;
3 i m A POTOMAC ASSOCIATES BOOK $275
Cobalt 48x10°1bs 110 20 15 10 60 148 i l
Copper 308 10° tons 36 58 4.6 34 21 48
Gold 353X 10° troy oz 11 48 41 34' 9 29
Iron 1X 10! tons 240 23 18 13 93 173
Lead 91X 10°® tons 26 24 20 17 21 64
Manganese 8% 108 tons 97 35 29 24 46 94
Mercury 3.34x10° flasks 13 31 26 22 13 41
56

Zdroj: Meadows et al. 1972



Historicka spotreba (a zdroje) fosforu
Historicka spotfeba a dili zdroje fosforu, 1800-2020 (Mt.rok?)
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Zdroj: Brownlie et al. 2022



Globalni zasoby fosfatu
Zasoby fosfatu v klicovych zemich (Mt znamych zasob, 2009 a 2010)
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Zdroj: Brownlie et al. 2022



Environmentalni tlaky materialové naroCnosti
Environmentalni dopady dil€ich ekonomickych systému
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Recyklace kovu
Mira funk&ni recyklace odpadnich kovl u 60 prvkl (%)
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