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Coal Mine #1, North Rhine, Westphalia, Germany, 2015
Photograph: Edward Burtynsky/Courtesy of Flowers Gallery London




State-of-the-art in economy-wide material flow analysis (ew-MFA) @KU SEC
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What about uncertainties?
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Unused extraction

Further developments for ew-MFA are required!
»more transparent data compilation and uncertainty assessments
» improved representation of socio-economic material cycles
»large spatio-temporal coverage
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A centennial country-level ew-MFA database » SEC
for 14 stock-building materials

Social Ecology

» |ntegrating material flow accounting (Krausmann et al., 2017) and analysis (Brunner & Rechberger,
2020) principles and methods

= Distinguishing 4 processing steps, from extraction to accumulation in stocks

» |n a mass-balanced and transparent way, using a standardized 10-step compilation procedure

Resources, Conservation & Recycling 179 (2022) 106122

MethodsX 9 (2022) 101654

Contents lists available at ScienceDirect

Contents lists available at ScienceDirect
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ARTICLEINFO ABSTRACT
ABSTRACT
K“y"”",m‘s: . Global material stocks of infrastructure, buildings, machinery and consumer products are growing rapidly, International datasets on economy-wide material flows currently fail to comprehensively cover the quantitatively
material flow analysis driving emissions and other environmental impacts during materials extraction, processing, construction and most important materials and countries, to provide centennial coverage and to differentjate between processing
fesource use waste. However, international data on economy-wide material flows (ew-MFA) currently is limited to national stages. These data gaps hamper research and policy on resource use. Herein, we present and document the
tlni;?;;:i}:;;mm extraction, trade and consumption and does not integrate material processing. Further developments for ew-MFA data processing and compilation procedures applied to develop a novel economy-wide database of primary
L are required, ranging from more transparent data compilation and uncertainty assessments and improved rep- stock-building material flows systematically covering 177 countries from 1900- 2016. The main methodological
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Recycling & down-cycling into secondary materials
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Scope:

177 countries
1900-2016

Uncertainties
14 materials:

Concrete
Asphalt
Bricks

Wood

Paper

Iron & steel
Aluminum
Copper

Lead

Zinc

Other metals
Plastics
Container glass
Flat glass




Uncertainty assessment
Based on an evaluation framework proposed by Laner et al. (2015)

Criteria \ Scores

1. Scoring of the reliability of data sources and estimation Completeness
methods based on 5 data quality indicators OR an Temporal correlation

. . G hical correlat
evaluation of our expert judgement sographicarcorreia’ion
Other correlation

Expert judgement
2. Translating data quality scores to normally-distributed
standard deviations 40%
30% s
3 20% y
. . . - _-®
3. Uncertainties for production & trade flows and all 10% _emm T T
parameters used aggregated along all processing 0% ===
stages 1 2 3 4

--o-- Data reliability
Comp., temp., geo., other corr.
- - Expert Judgement
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Conclusions

= Slowdown of growth in GAS ;. and more recently even a considerable reduction in high income countries since the
2008 financial crisis

= Absolute and per-capita levels in all other income groups have accelerated drastically since around the year 2000

— ongoing catch-up and potential future convergence of per-capita GAS_ . across countries and income groups

prim

= A first-ever reduction of global GAS ;. occurred at the very end of the observed time period
= China plays a dominating role for global stock building and far outpaced high-income countries’ stock buildup

= Building-up material stocks to provide essential services for a growing population in large parts of the world is likely to
continue to be an important driver for rising global demand in GAS__. _in the coming decades

prim

= No indications for novel economic development pathways which are substantially less material-intensive in terms of
stock-building than in the past
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Thank you for your attention!

barbara.plank@boku.ac.at
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Standardized 10-step compilation procedure

I KU Institute of
Social Ecology

1. ldentify, assess and collect relevant data sources 6.

2. Harmonize datasets to the common classifications and
units within our database structure 7.

3. Correct major changes of country definitions over the 8.
studied time period

4. Outlier removal, interpolating data gaps & plausibility 9.
checks

10.

5. Back-casting and extrapolating data for non-available
years

Estimations applied for materials and countries with
very fragmented data

Developing uncertainty estimates for each datapoint

Deriving production outputs by subtracting processing
waste

Deriving apparent consumption estimates

Creating a balancing item to deal with inconsistencies in
the database
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1970

1970

— logy=121logx+-1.42, R*:0.83

—— logy=069logx+1.15,R*:0.83

2016

2016

—— logy=0.48logx+1.47, R?:0.73

—— logy=0.36logx+2.26, R?:0.71

2 3 4
10log GDP ($/cap/yr)
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Correlations between
per-capita GAS,;,, and per-
capita GDP (left) or GFCF
(right) for 177 countries,
grouped by income groups

® Low income @ Lower-middle income @ Upper-middle income  ® High income o .
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