Journal Pre-proof

A

A dataset of characterization factors for biodiversity impact
assessment in OpenLCA and LCA for Experts

Julian Quandt, Jan Paul Lindner , Nico Mumm

Pl S2352-3409(25)00228-8

DOI: https://doi.org/10.1016/j.dib.2025.111496
Reference: DIB 111496

To appear in: Data in Brief

Received date: 24 February 2025

Revised date: 9 March 2025

Accepted date: 14 March 2025

Please cite this article as: Julian Quandt, Jan Paul Lindner, Nico Mumm , A dataset of characteriza-
tion factors for biodiversity impact assessment in OpenLCA and LCA for Experts, Data in Brief (2025),
doi: https://doi.org/10.1016/j.dib.2025.111496

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published
in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal
disclaimers that apply to the journal pertain.

(©) 2025 Published by Elsevier Inc.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)


https://doi.org/10.1016/j.dib.2025.111496
https://doi.org/10.1016/j.dib.2025.111496
http://creativecommons.org/licenses/by/4.0/

Data in Brief Article template

.. Open access

DATA ARTICLE TEMPLATE V.19 (DECEMBER 2024) \

ARTICLE INFORMATION

Article title

A dataset of characterization factors for biodiversity impact assessment in OpenLCA and LCA for
Experts

Authors

1,23

Julian Quandt“??, Jan Paul Lindner"*, Nico Mumm™?

Affiliations

! Institute for Materials Resource Management, Augsburg University, Am Technologiezentrum 8,
86159 Augsburg

2 corsus — corporate sustainability GmbH, Grofneumarkt 50, 20459 Hamburg
3 corsus research gUG, GrofSneumarkt 50, 20459 Hamburg

Corresponding author’s email address and Twitter handle
jan.paul.lindner@uni-a.de

Keywords

life cycle impact assessment; life cycle assessment; environmental sustainability assessment; LCA
software

Abstract

The accelerating loss of biodiversity and ongoing ecosystem degradation rank among the most
pressing global challenges today. Life Cycle Assessment (LCA) has emerged as a pivotal tool for
evaluating the environmental sustainability of production systems; however, the integration of
biodiversity impact assessments into LCA studies remains constrained by significant data gaps,
limited spatial resolution, and methodological complexity. This dataset addresses these challenges by
providing and integrating ready-to-use characterization factors for biodiversity impact assessment in
current LCA software packages.

Characterization factors (CF) were calculated for land occupation flows of three LCA databases
(Agribalyse 3.1.1, Ecoinvent 3.10, and Sphera LCA For Experts) following the Biodiversity Value
Increment (BVI) method. The CF are applicable at global and country level, considering both land-use
intensity and location. The integration into current LCA Software packages (OpenLCA 2.1.0 and
Sphera LCA For Experts), enhances accessibility for LCA practitioners, supporting more
comprehensive evaluations especially in terms of biodiversity impact assessments.
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SPECIFICATIONS TABLE

Subject Earth & Environmental Sciences

Specific subject Dataset of characterization factors for biodiversity impact assessment in OpenLCA

area and LCA for Experts

Type of data Table (.xIsx format and .csv format); OpenLCA Impact category (.zip format, JSON-
LD format)

Data collection Characterization factors were calculated in Excel based on the default naturalness

levels provided by Fehrenbach et al. (2019) for the land use flows endorsed by
the EU JRC [3]. As described by Lindner et al. (2020), the biodiversity value is
derived from the hemeroby level, upon which the characterization factor is
subsequently calculated [6]. The occupation flow list was collected from
Agribalyse 3.1.1, Ecoinvent 3.10 and the Sphera LCA For Experts database. The
occupation flow list follows a tiered approach, with descriptions ranging from
very generic to more specific, e.g., from "arable" to "arable, non-irrigated,
monotone-intensive". Various levels of fertilization and tillage are implicitly
included within these categories. The spatial resolution is limited to country and
global level, meaning that characterization factors apply to, for example,
"occupation, arable, non-irrigated, monotone-intensive, Brazil".

Each characterization factor refers to 1 m? of annual land occupation and
accounts for both the intensity level of land use and its geographic location, as far
as these are made explicit in the flow name.

The BVI characterization factors were implemented as a new impact assessment
category within OpenLCA 2.1.0 and Sphera LCA For Experts. From this system, the
method can be readily applied by LCA practitioners, including those without
specific expertise in biodiversity assessments.

Data source Institution: Institute for Materials Resource Management, University of Augsburg,
location Germany

Data accessibility | Repository name: Zenodo

Data identification number: 10.5281/zenodo.14907019

Related research none
article
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VALUE OF THE DATA

e The dataset can be readily used and enables an easy-to-use implementation of a biodiversity
impact assessment category, ensuring compatibility with current LCA software packages.

e Biodiversity impact assessments can be utilized without high data demands, even in complex
LCA models, making the method practical and efficient.

e The characterization factors can be directly applied to both existing and newly developed
LCA models without requiring modifications to workflows or model structures.

e The dataset is available in multiple formats, facilitating convenient integration into OpenLCA
and LCA for Experts, ensuring compatibility across different tools.

e Dedicated conversion plugins for OpenLCA allow format transformation, enabling seamless
integration with software such as SimaPro.

e The method is replicable, ensuring future updates and improvements while maintaining data
consistency and applicability.

BACKGROUND

The accelerating loss of biodiversity and ongoing ecosystem degradation are among the most
pressing global challenges confronting humanity today [8]. Life Cycle Assessment (LCA) has become
an essential tool for evaluating the environmental sustainability of production systems [1]. Various
models and methodologies have been developed to quantify biodiversity-related impacts within
global supply chains. However, despite these advancements, biodiversity integration in LCA remains
limited. While numerous academic case studies have contributed to the development of biodiversity
impact assessment in LCA, no universally accepted methodology has been established. The main
challenges hindering widespread adoption include limited data availability, restricted spatial
resolution and high complexity in application [5].

One method, that is appreciated by various stakeholders, is the Biodiversity Value Increment (BVI)
method developed by Lindner et al. [5, 6].

This study presents a practical approach to overcoming key barriers faced by LCA practitioners when
evaluating biodiversity impacts in global supply chain using this method. By offering ready-to-use
characterization factors, this work facilitates the integration of biodiversity assessments into LCA
models, enhancing their applicability and consistency.

DATA DESCRIPTION

The characterization factors are provided in several formats. A way of integrating the BVI Generic
method in OpenLCA is to import it as an impact category (File:
BVI_Gen_OpenlLCA v1_1 02 2025.zip).

EF 3.1 Method (incl BVI vl_1) Agribalyse.zip and EF 3.1 Method (incl BVI vl_1) ecoinvent.zip provide
a version of the EF3.1 impact assessment method for Agribalyse/ecoinvent with integrated BVI
generic impact assessment category. To import an impact category or an impact method in OpenLCA
this manual can be followed: https://greendelta.github.io/openLCA2-
manual/Icia_methods/importing Icia_methods.html.
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Please note: The BVI-Method in the above-mentioned version of the EF3.1 impact assessment
method is not considered when calculating the single score based on EF3.1.

The CF_BVI_Gen_v1_1_02_2025.xIsx includes the excel version of the characterization factors for
Sphera LCA For Experts and for OpenLCA. The sheet LCA for Experts BVI_Gen can be used to copy
the characterization factors in Sphera LCA For Experts. The sheet OpenLCA_BVI_Gen can be used to
copy the characterization factors in Open LCA. Instructions on how to create a new impact
assessment category in OpenLCA can be found here: https://greendelta.github.io/openLCA2-
manual/Icia_methods/creating new impact assessment method.html

CF _BVI _Gen LCA 4 Experts vl 1 02 2025.csvand CF_BVI Gen OpenlLCA vl 1 02 2025.csv are
the csv-versions of the excel file.

EXPERIMENTAL DESIGN, MATERIALS AND METHODS

The dataset was compiled by mapping elementary terrestrial occupation flows from the Sphera LCA
For Experts database, Ecoinvent 3.10 database [9], and Agribalyse 3.1.1 database [4] to their
respective hemeroby values. These values were assigned to all occupation flows within the databases
based on generic hemeroby values building on previous work by Fehrenbach et al. (2019) and the
LC.biodiv.IA project [3,6]. The resulting characterization factors are linked to specific occupation
flows, such as “occupation, arable, non-irrigated, monotone-intensive, Brazil”, thereby incorporating
both land-use intensity and geographical location into the assessment.

Depending on its naturalness level, each occupation flow was assigned a hemeroby value ranging
from one to seven. For instance, the occupation flow “arable, non-irrigated, monotone-intensive,
Brazil” received a hemeroby value of six. In conjunction with the corresponding ecoregion factor (e.g.
Brazil), this value was used to compute the characterization factor following the methodology
outlined in [6]. To calculate the characterization factors the following equation was used:

7 Hem;
CFip = EFy » (1 - (1.017626088 (1 - emtomseerrre (G ))>)

With EF), representing the ecoregion factor in country k. For occupation flows, which are not
regionalized, the global average ecoregion factor EF;; o =7.675 was used. Hem, is the hemeroby
value corresponding to the land use occupation flow i.

The characterization factors refer to 1 m? of annual land occupation. The BVI value is calculated by
multiplying the CF with the land occupation of the corresponding land occupation flow as it is done
with the inclusion of the impact category in the LCA-software. The resulting unit is BVImZa.



Data in Brief Article template

.. Open access

LIMITATIONS

These characterization factors are derived from the naturalness assessment of occupation flows.
While this approach enables biodiversity impact assessments, it is subject to certain limitations:

e Only occupation flows are currently considered, while transformation flows remain excluded.
However, future methodological developments may facilitate their integration.

e The spatial resolution is restricted to the national level, limiting the granularity of regional
biodiversity assessments.
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