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Abstract 
The growing interest in country-specific Life Cycle Inventories (LCI) drives the development 
of national databases, whose goal is to share regionalized datasets with stakeholders and other 
users that require this information, regardless of the technology they are using. In Latin 
America, some national databases, such as SICV Brasil and CicloData (Chile), store and 
share these datasets in ILCD format through soda4LCA. While openLCA is commonly used 
to modify datasets and export them in ILCD format, it introduces software-specific 
elementary flows that are incompatible with the ILCD Environmental Footprint (EF) list, 
potentially causing errors and duplicate entries. This study presents a framework to convert 
OpenLCA flows into ILCD-compliant formats, using three steps: direct ID matching of EF 
flows with the openLCA flow list; ID matching of ecospold2 and FEDEFL flows with the 
openLCA flow list and posterior conversion to the EF list using mappings from the Global 
LCA Data Access Network (GLAD); and mapping of characterization factors from the EF 
3.1 and EF 3.0 impact methods adapted for openLCA with the original ILCD EF method 
nomenclature. The framework, tested on 67 regionalized datasets from CicloData, 
successfully converted 98% of openLCA flows, passing ILCD validation tests. In conclusion, 
the proposed framework can be integrated in the typical regionalization processes and 
software, exporting from openLCA to be uploaded to soda4LCA, guaranteeing that national 
datasets based on ILCD are compliant and usable by any user in any LCA software without 
risks of losing or misinterpreting information. 
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Introduction 
The conversion of Life Cycle Assessment (LCA) formats is crucial for enabling national 
research to be included in national databases (UGAYA et al., 2019). This importance stems 
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from the fact that databases that rely on Soda4LCA (a backend commonly used for LCA 
databases, which empowers databases such as SICV Brasil and CicloData in Chile) only 
accept the ILCD format, while many research studies are conducted using other formats, such 
as the ecoinvent format (EcoSpold 2). These differences in format usage create a challenge 
when attempting to integrate research results as the database's strict format requirements limit 
the inclusion of studies that do not adhere to the ILCD standard. 
In recent years, there has been a significant increase in the number of researchers using the 
OpenLCA software for data modeling and for exporting their research results in the ILCD 
format, with the goal of including their studies in national databases that use Soda4LCA. 
OpenLCA has become a widely adopted tool for this purpose, as it supports the generation 
of ILCD-compliant data. One issue however, is that datasets exported from OpenLCA 
include software-specific elementary flows which are not compatible with the ILCD-
mandated Environmental Footprint (EF) elementary flow list. This misalignment can cause 
the OpenLCA-specific flows to not be interpreted correctly if the datasets are used on another 
software, leading to duplicated elementary flow entries in ILCD databases (with OpenLCA 
and ILCD nomenclatures) and potentially erroneous impact assessment results, which is a 
very serious problem. As a result, even though the exported file technically adheres to the 
ILCD format and could be accepted by Soda4LCA, it does not pass validation as flow 
nomenclature is not from EF. 
To address these issues and enhance the usability and integrity of the exported data, the next 
step in the development of the Lavoisier conversion framework, (a framework of conversion 
of Life Cycle Inventory - LCI - formats) was the implementation of a feature to convert the 
elementary flows from the OpenLCA flow list into the ILCD EF flow list (conversion to the 
same format). This conversion process aims to ensure that the exported files are fully 
compatible with the ILCD format and validated for use in Soda4LCA databases. 
 
Material and methods 
OpenLCA software uses its own list of elementary flows to model all the impact assessment 
methods available within the software. This proprietary list is extensive and diverse, allowing 
the software to be self-sufficient and flexible by supporting the creation of new elementary 
flows during modeling. It includes a collection of flows from various formats and also 
features flows created and maintained by OpenLCA itself, such as those related to 
regionalization. 
Initially, OpenLCA's elementary flow list was obtained by exporting files from the software's 
own database, using the default database accompanying OpenLCA and the methods present 
in version 2.4.2 of the software’s LCIA methods (Greendelta, 2024). For the conversion, 
elementary flow lists from ILCD EF3.1 and ecoinvent 3.10 were gathered (UNEP, 2024). 
These lists were used for a direct conversion, based on matching flow identifiers. 
Another conversion approach was indirect, using a list from OpenLCA that converted its 
proprietary flows to those from the American FEDEFL database format (GREENDELTA, 
2020). This list was combined with a GLAD conversion list, which mapped FEDEFL 1.0.3 
identifiers to ILCD EF 3.0. 
For the remaining flows, a third approach was employed. This involved comparing the 
characterization factors from the EF3.0 and EF3.1 methods, registered in version 2.4.2 of 
OpenLCA’s methods, with the values available on the ILCD format website. The conversion 
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was based on matching values and similarities in names or CAS (chemical identifiers) of the 
elementary flows. Flows that could not be converted using any of these methods were 
considered non-convertible. 
Tests on real datasets that are performed in 80 regionalized datasets provided by CicloData 
in Chile. These datasets spam different industries including electricity, water, petroleum, 
transport, plastics, metals and others. 
 
Results and Discussion 
A summary of the results is provided in Table 1. This method converted 98% of the 
elementary flows. The flows that were not converted stem from the limitations of the ILCD 
format flow list, which does not include all the elementary flows present in the OpenLCA 
dataset. Despite this, the use of proxies could potentially improve the completeness of the 
conversion. This indicates that there is room for further enhancement in the process, which 
could lead to an even higher percentage of successfully converted flows in the future. 

Conversion type Format # Flows % Flows 

Direct conversion ILCD 125 0.2% 

Indirect conversion 
ecospold2 3,702 6% 

FEDEFL 50,988 83% 

Conversion using 
characterization 
factors 

EF3.0 4,998 8% 

EF3.1 96 0.2% 

Total converted  59,909 98% 

Not converted  1,218 2% 

OpenLCA original 
flows   61,127 100% 

Table 1: Conversion Methods Results.  
This conversion list was implemented as an internal, specific option in the Lavoisier tool, 
which was subjected to rigorous functionality testing. Preliminary tests, conducted with real 
datasets, showed that the conversion process successfully converted the elementary flows 
and rendered the exported files fully functional within OpenLCA after conversion. Although 
a small percentage of flows remained unconverted, these flows did not appear in the datasets 
selected for the tests. This suggests that, in most practical cases, the Lavoisier tool is effective 
in converting the majority of flows and improving the usability of the datasets. 
It is crucial that all files included in Soda4LCA databases be thoroughly validated and adhere 
strictly to the ILCD format structure. The Lavoisier tool plays a vital role in this validation 
process, ensuring that the files generated are both correctly formatted and fully compatible 
with the ILCD standards. The findings presented in this report highlight a significant 
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advancement in the functionality of the Lavoisier tool, particularly through the creation of a 
comprehensive conversion process that not only converts but also validates the elementary 
flows of ILCD files generated by OpenLCA software. This conversion ensures that the 
exported files remain as faithful as possible to the original ILCD format, which is essential 
for their inclusion in the databases. 
 
Conclusions 
In conclusion, this study presented a framework for converting OpenLCA’s proprietary list 
of elementary flows into the official ILCD EF flow list, ensuring compatibility with national 
databases such as SICV Brasil and CicloData in Chile. By employing a three-step conversion 
process - direct and indirect mapping, along with comparison of characterization factors - the 
framework successfully converted 98% of the elementary flows. This flow mapping was 
successfully implemented in the Lavoisier conversion framework. This advancement 
significantly enhances the quality, usability, and integration of regionalized LCI datasets in 
national databases like SICV Brasil and CicloData, facilitating their use in any LCA software 
without the risk of data loss, underestimating impacts or misinterpretation. 
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