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Combining economy-wide metabolism with services

 Stock-Flow-Service Nexus1

 Interplay stocks & flows to provide services

 Efficiency measures beyond GDP

 In-use stocks take crucial role2

 “Consumption Couplers”

 “Dynamics Determiners”

 “Capital- & Power Containers”

2
2Adapted from Pauliuk & Müller (2014)

Stocks

Flows Services

Picture sources: Appendix

1Haberl et al. (2017)
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Economy-wide MFA well developed – stocks to be included

 Dynamic Material Inputs, Stocks and Outputs (MISO-model)1

 Consistent extension of economy-wide MFA

 Inflow-driven dynamic MFA

31 Wiedenhofer, D., Fishman, T., Haas, W., Krausmann, F., (2019). Integrating material stock dynamics into 

economy-wide material flow accounting: concepts, modelling, and global application for 1900-2050. 
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Economy-wide MFA well developed – stocks to be included

 Dynamic Material Inputs, Stocks and Outputs (MISO-model)1

 Consistent extension of economy-wide MFA

 Inflow driven dynamic MFA

41Wiedenhofer, D., Fishman, T., Haas, W., Krausmann, F., (2019). Integrating material stock dynamics into 

economy-wide material flow accounting: concepts, modelling, and global application for 1900-2050. 
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The United Kingdom – a double frontrunner ? 

5
1Schandl & Schulz (2002)

2Gingrich (2011) 

 Frontrunner industrialisation ~1760-1850

 De-industrialisation starts 1980s

1,2

UK Material Consumption
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The United Kingdom – a double frontrunner ? 
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1Schandl & Schulz (2002)

2Gingrich (2011) 

 Frontrunner industrialisation ~1760-1850

 De-industrialisation starts 1980s
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UK Material Consumption
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The United Kingdom – a double frontrunner ? 

7
1Schandl & Schulz (2002)

2Gingrich (2011) 

 Frontrunner industrialisation ~1760-1850

 De-industrialisation starts 1980s

1,2

theguardian.com/environment/2019/may/01/declare-formal-climate-emergency-before-its-too-late-corbyn-warns

UK Material Consumption & CO2 emissions

0

2

4

6

8

10

12

14

16

18

0

100

200

300

400

500

600

700

1800 1850 1900 1950 2000

D
M

C
 //

 C
O

2e
q 

in
 t/

ca
p

C
on

su
m

pt
io

n 
10

6
to

ns
/y

ea
r

DMC per cap CO2 emission per cap



University of Natural Resources

and Life Sciences, Vienna

Department of Economics and Social Sciences

Institute of Social Ecology Vienna I Jan Streeck

UK stocks decreasing too?
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UK per cap stocks appear lower than elsewhere 

9
1Krausmann et al. (2017)

 UK 2010: 180 t/cap

 Ø Industrial country 2010: 340 t/cap1

 High pop-density, de-industrialisation

 -  50  100

This study

Cao

[2008] Müller

 -  5  10  15  20

This study

Pauliuk

Müller

UK Concrete p cap 2010 / 08 2,4 UK Iron/Steel p cap 2008 3,4

 Sand & gravel much lower

  closer look at road infrastructure

 Most per cap. values +/- other studies

2Cao et al. (2017)

3Pauliuk et al. (2013)

Concrete p cap 2010 2-4

[t/cap]
4Müller et al. (2013)

 -  50  100  150

UK

USA

Japan

Germany



University of Natural Resources

and Life Sciences, Vienna

Department of Economics and Social Sciences

Institute of Social Ecology Vienna I Jan Streeck

Per stock efficiency gains partially translate in absolute wins
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Boden et al. (2016)

IEA (2015)

The World Bank (2018)
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Per stock efficiency gains partially translate in absolute wins
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Boden et al. (2016)

IEA (2015)

The World Bank (2018)
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Decoupling? Productivity of material flows and stocks
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Aggretate stock-flow-service nexus

13The World Bank (2018)

Kubiszewski et al. (2013)
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Aggretate stock-flow-service nexus

14The World Bank (2018)

Kubiszewski et al. (2013)
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Aggretate stock-flow-service nexus

15The World Bank (2018)

Kubiszewski et al. (2013)
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Aggretate stock-flow-service nexus

16The World Bank (2018)

Kubiszewski et al. (2013)

40

50

60

70

80

90

100

110

120

130

140

1960 1970 1980 1990 2000 2010

In
de

x 
19

90
 =

 1
00

GDP/cap

Life expectancy

HDI

 Stock/cap

 DMC/cap



University of Natural Resources

and Life Sciences, Vienna

Department of Economics and Social Sciences

Institute of Social Ecology Vienna I Jan Streeck

Next Steps & Key Messages

 Next Steps

 Connection to more disaggregated service indicators 

  differentiate stock types over economy-wide materials

 Close-up UK road stock 

 Key messages

 UK domestic material consumption & CO2 emissions recently decreasing

 including emissions from aviation/shipping shrinks improvements

 Including trade footprints  any improvements ?

 In-use stocks seem to stabilize – however dependent on accuracy of lifetimes!

17
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Thank you for listening!

Jan Streeck, PhD Candidate

jan.streeck@boku.ac.at

Institute of Social Ecology

University of Natural Resources and Life Sciences, Vienna 

www.boku.ac.at/en/wiso/sec/

mailto:jan.streeck@boku.ac.at
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Backup Slides

19
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Per Capita Stock Comparison

20
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Krausmann, Fridolin; Wiedenhofer, Dominik; Lauk, Christian; Haas, Willi; Tanikawa, Hiroki; Fishman, Tomer et al. (2017): Global 

socioeconomic material stocks rise 23-fold over the 20th […]. In: Proceedings of the National Academy of Sciences 114 (8), S. 1880–1885. 
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Fishman, Tomer; Schandl, Heinz; Tanikawa, Hiroki; Walker, Paul; Krausmann, Fridolin (2014): Accounting for the Material Stock of 

Nations: Accounting for the Material Stock of Nations. In: Journal of Industrial Ecology 18 (3), S. 407–420. DOI: 10.1111/jiec.12114.

Krausmann, Fridolin; Wiedenhofer, Dominik; Lauk, Christian; Haas, Willi; Tanikawa, Hiroki; Fishman, Tomer et al. (2017): Global 

socioeconomic material stocks rise 23-fold over the 20th […]. In: Proceedings of the National Academy of Sciences 114 (8), S. 1880–1885. 

 Fishman et al., 2014:

 In-Use Stocks 2005

 USA: 375 t/cap 

 Japan: 310 t/cap
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socioeconomic material stocks rise 23-fold over the 20th […]. In: Proceedings of the National Academy of Sciences 114 (8), S. 1880–1885. 
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 UK 255 people/km² - 2010

 https://ec.europa.eu/eurostat/tgm/table.do?tab=table&language=en&pcode=tps00001&tab

leSelection=1&footnotes=yes&labeling=labels&plugin=1

 Germany 229 people/km² - 2010

 http://www.destatis.de/jetspeed/portal/cms/Sites/destatis/Internet/DE/Presse/pm/2009/11/

PD09__417__12411.psml

 United States 33 people/km² - 2019 

(https://www.census.gov/population/www/popclockus.html) 

 Russia 8 people/km² - ? (http://www.gks.ru/free_doc/2010/popul10-Pr.xls)

25

https://ec.europa.eu/eurostat/tgm/table.do?tab=table&language=en&pcode=tps00001&tableSelection=1&footnotes=yes&labeling=labels&plugin=1
http://www.destatis.de/jetspeed/portal/cms/Sites/destatis/Internet/DE/Presse/pm/2009/11/PD09__417__12411.psml
https://www.census.gov/population/www/popclockus.html
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 Fotos

 https://www.clydeco.com/services/projects-and-construction

 http://www.marasinews.com/shipping/cargo-supply-chains-across-americas-continue-modernize-what-are-challenges-opportunities

 https://news.thomasnet.com/featured/hot-rolled-steel-vs-cold-rolled-steel/

 https://www.flickr.com/photos/126654539@N08/20207943359

 Steel https://www.kibardisticaret.com.tr/urunler/flat-steel-products/hot-rolled-steel-strip-in-coils.aspx

 Bricks https://www.treehugger.com/clean-technology/cigarette-butts-make-better-bricks.html

 Wood http://www.stackyard.com/news/2017/12/environment/06_fao_wood.html

 Sand&Gravel http://www.thebluebook.com/iProView/809520/

 Buildings https://www.nrdc.org/issues/energy-efficient-buildings

 Cars https://www.autotrader.com/car-shopping/buying-car-what-does-fleet-use-mean-250047?rinno=1

 People http://www.bbc.co.uk/learningenglish/english/features/the-english-we-speak/ep-151013
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