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Abstract
Purpose: In 1995, the original method for assessing the impact category abiotic resource depletion using abiotic
depletion potentials (ADPs) was published. The ADP of a resource was defined as the ratio of the annual
production and the square of the ultimate (crustal content based) reserve for the resource divided by the same
ratio for a reference resource (antimony (Sb)). In 2002, ADPs were updated based on the most recent USGS
annual production data. In addition, the impact category was sub-divided into two categories, using two sets of
ADPs: the ADP for fossil fuels and the ADP for elements; in this article, we focus on the ADP for elements. Since
then, ADP values have not been updated anymore despite the availability of updates of annual production data
and also updates of crustal content data that constitute the basis of the ultimate reserves. Moreover, it was known
that the coverage of elements by ADPs was incomplete. These three aspects together can affect relative ranking of
abiotic resources based on the ADP. Furthermore, dealing with annually changing production data might have to
be revisited by proposing new calculation procedures. Finally, category totals to calculate normalized indicator
results have to be updated as well, because incomplete coverage of elements can lead to biased results. Methods:
We used updated reserve estimates and time series of production data from authoritative sources to calculate
ADPs for different years. We also explored the use of several variations: moving averages and cumulative
production data. We analyzed the patterns in ADP over time and the contribution by different elements in the
category total. Furthermore, two case studies are carried out applying two different normalization reference areas
(the EU 27 as normalization reference area and the world) for 2010. Results and discussion: We present the
results of the data updates and improved coverage. On top of this, new calculation procedures are proposed for
ADPs, dealing with the annually changing production data. The case studies show that the improvements of data
and calculation procedures will change the normalized indicator results of many case studies considerably,
making ADP less sensitive for fluctuating production data in the future. Conclusions: The update of ultimate
reserve and production data and the revision of calculation procedures of ADPs and category totals have resulted
in an improved, up-to-date, and more complete set of ADPs and a category total that better reflects the total
resource depletion magnitude than before. An ADP based on the cumulative production overall years is most in
line with the intent of the original ADP method. We further recommend to only use category totals based on
production data for the same year as is used for the other (emission-based) impact categories.

J

=

=

Access to Document
10.1007/s11367-019-01683-x

link to publication in Scopus

link to citations in Scopus

https://doi.org/10.1007/s11367-019-01683-x
http://www.scopus.com/inward/record.url?scp=85074609390&partnerID=8YFLogxK
http://www.scopus.com/inward/citedby.url?scp=85074609390&partnerID=8YFLogxK


Journal International Journal of Life Cycle Assessment

Volume 25

Issue number 2

Publication status Published - 16 Oct 2019

Keywords
ADP Abiotic resource depletion LCA LCIA Resource use

Cite this
APA  Author  BIBTEX  Harvard  Standard  RIS  Vancouver

van Oers, L., Guinee, J. B., & Heijungs, R. (2019). Abiotic resource depletion potentials (ADPs) for elements revisited-updating ultimate reserve estimates
and introducing time series for production data. International Journal of Life Cycle Assessment, 25(2), 294-308. https://doi.org/10.1007/s11367-019-
01683-x

     u w x 

Powered by Pure, Scopus & Elsevier Fingerprint Engine™ © 2020 Elsevier B.V.

We use cookies to help provide and enhance our service and tailor content. By continuing you agree to the use of cookies

Log in to Pure

Vrije Universiteit Amsterdam data protection policy

About web accessibility

https://www.facebook.com/sharer.php?u=https://research.vu.nl/en/publications/abiotic-resource-depletion-potentials-adps-for-elements-revisited%3Futm_source%3Dfacebook%26utm_medium%3Dsocial%26utm_campaign%3Dsharelink%26doi%3D10.1007%2Fs11367-019-01683-x&p[summary]=Check+out+this+research+output+at+Vrije+Universiteit+Amsterdam%3A+Abiotic+resource+depletion+potentials+%28ADPs%29+for+elements+revisited-updating+ultimate+reserve+estimates+and+introducing+time+series+for+production+data
https://twitter.com/intent/tweet?url=https://research.vu.nl/en/publications/abiotic-resource-depletion-potentials-adps-for-elements-revisited%3Futm_source%3Dtwitter%26utm_medium%3Dsocial%26utm_campaign%3Dsharelink%26doi%3D10.1007%2Fs11367-019-01683-x&text=Check+out+this+research+output+at+Vrije+Universiteit+Amsterdam%3A+Abiotic+resource+depletion+potentials+%28ADPs%29+for+elements+revisited-updating+ultimate+reserve+estimates+and+introducing+time+series+for+production+data
https://www.linkedin.com/shareArticle?mini=true&url=https://research.vu.nl/en/publications/abiotic-resource-depletion-potentials-adps-for-elements-revisited%3Futm_source%3Dlinkedin%26utm_medium%3Dsocial%26utm_campaign%3Dsharelink%26doi%3D10.1007%2Fs11367-019-01683-x&summary=Check+out+this+research+output+at+Vrije+Universiteit+Amsterdam%3A+Abiotic+resource+depletion+potentials+%28ADPs%29+for+elements+revisited-updating+ultimate+reserve+estimates+and+introducing+time+series+for+production+data
mailto:?subject=Abiotic%20resource%20depletion%20potentials%20(ADPs)%20for%20elements%20revisited-updating%20ultimate%20reserve%20estimates%20and%20introducing%20time%20series%20for%20production%20data&body=Check%20out%20this%20research%20output%20at%20Vrije%20Universiteit%20Amsterdam:%20Abiotic%20resource%20depletion%20potentials%20(ADPs)%20for%20elements%20revisited-updating%20ultimate%20reserve%20estimates%20and%20introducing%20time%20series%20for%20production%20data%20|%20https://research.vu.nl/en/publications/abiotic-resource-depletion-potentials-adps-for-elements-revisited?utm_source=email&utm_medium=email&utm_campaign=sharelink
http://www.elsevier.com/online-tools/research-intelligence/products-and-services/pure
http://www.scopus.com/
http://www.elsevier.com/online-tools/research-intelligence/products-and-services/elsevier-fingerprint-engine
http://www.elsevier.com/
https://research.vu.nl/en/about/cookies/
https://research.vu.nl/admin/workspace.xhtml
https://vunet.login.vu.nl/_layouts/SharePoint.Tridion.WebParts/download.aspx?cid=tcm%3a165-944757-16
https://research.vu.nl/en/web-accessibility/

