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ABSTRACT

Existing guidelines and standards for creating LCI databases provide partly contradictory requirements which lead to initiatives that aim
on harmonization. As the harmonization is still ongoing, this challenges current database projects to find a scientifically sound and appli-
cable way to establish coherent datasets. We present a four-step approach to deal with this challenge. Based on our experiences in the two
ongoing projects ACYVIA (Analyse de CYcle de Vie dans les Industries Agro-alimentaires) and WFLDB (World Food LCA Database)
we draw the following conclusions: it has been shown that by following the proposed approach, most contradictory advices from different
guidelines do not appear because the number of relevant guidelines can be reduced. Creating a database that allows different methodolog-
ical decisions can be achieved by clearly defining and reporting all methodological decisions that are followed. For existing contradictory
requirements, decision criteria are presented that can be taken into consideration to decide for one specific requirement.
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1. Introduction

Agricultural production systems and the processing of agricultural raw materials to food products contribute
significantly to several environmental impacts like global warming, eutrophication and acidification (Pardo and
Zufia 2012; Ruviaro et al. 2012; Saarinen et al. 2012). Emissions from agricultural production systems show a
high temporal and spatial variability which is a reason for a high variability of environmental impacts of these
systems (Mouron et al. 2006; Roy et al. 2009; Nemecek et al. 2012; Rees et al. 2013). These facts together with
an increasing public interest enforce the demand for LCI data in the agri-food sector in companies, science and
governments in the last years. Various guidelines exist (see Table 1) with partly contradictory requirements
which causes confusion (Finkbeiner 2014). A recent review of such reference methods conclude that flexibility
with respect to methodological standards is more common than prescriptive requirements are (Pelletier et al.
2014) In this context, several initiatives and projects deal with the creation on LCI databases that are either fo-
cused on the agri-food sector or cross-sectorial including agri-food related content, e.g. ACYVIA (Bosque et al.
2012), Agri-BALYSE® (Koch and Salou 2013), Asian Agri-Food database (Hayashi 2013), Australian LCI Da-
tabase initiative (ALCAS 2014), Base IMPACTS® (ADEME 2014), Chilean Food and Agriculture LCA data-
base (Emhart et al. 2013), ecoinvent (Weidema et al. 2013), ELCD (JRC 2014), World Food LCA database
(Lansche et al. 2013).

This paper wants to start a discussion on the question how one can deal with the situation of existing guide-
lines and standards with contradictory requirements when creating an LCI database. The focus is on LCI model-
ling and the ideas presented are not final solutions but aim on being a starting point for further discussions. Basi-
cally, three steps are presented:

1) Categorizing the database to select the appropriate standard, guideline or tool for the purpose of the da-
tabase to avoid contradictions

2) Showing an example for dealing with the requirement that a database should be applicable for different
purposes

3) Developing basic principles on how to deal with remaining contradictions



9th International Conference LCA of Food San Francisco, USA 8-10 October 2014

Table 1. Non exhaustive list of existing guidelines and standards.

Short Title Full title of the guideline or standard Reference
BPX 30-323-0 Environmental communication on mass market products — Part 0: Gen- Afnor (2011)
eral principles and methodological framework
PAS 2050:2011 The Guide to PAS 2050:2011: How to carbon footprint your products, BSI (2011)
identify hotspots and reduce emissions in your supply chain
PEF Guide Product Environmental Footprint (PEF) Guide, Annex Il to the Recom- EC (2013)

Envifood protocol
MTT Guidelines

IDF Guide

IPCC Guidelines

1SO 14025:2006

1SO 14040:2006

1SO 14044:2006

1SO 14067:2013

ILCD Handbook

Shonan Guidance Principles

Ecoinvent data quality guidelines

mendations of the Commission of 9 April 2013 on the use of common
methods to measure and communicate the life cycle environmental per-
formance of products and organizations

Environmental Assessment of Food and Drink Protocol

Guidelines for the assessment of the life cycle greenhouse gas emissions
of food

A common carbon footprint approach for dairy — The IDF guide to stand-

ard lifecycle assessment methodology for the dairy sector

Guidelines fo National Greenhouse Gas Inventories -Agriculture, Forestry
and other Land Use.

Environmental labels and declarations - Type Il environmental declara-
tions - Principles and procedures

Environmental management - Life cycle assessment - Principles and
framework

Environmental management - Life cycle assessment — Requirements and
guidelines

Carbon footprint of products—requirements and guidelines for quantifica-
tion and communication.

International Reference Life Cycle Data System (ILCD) Handbook - Gen-
eral guide for Life Cycle Assessment - Detailed guidance

Global Guidance Principles for Life Cycle Assessment Databases , A basis

for greener processes and products

Overview and methodology. Data quality guideline for the ecoinvent data-

base version 3

Envifood (2013)
Hartikainen et al (2012)

IDF (2010)

IPCC (2006)

ISO (2006a)

1SO (2006b)

ISO (2006c)

1SO (2013)

JRC (2010)

UNEP/SETAC (2011)

Weidema et al (2013)
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2. Methods

The following methodological procedure is a proposition on how a coherent database could be created given the
various guidelines and methodological recommendations as illustrated in Table 1 above. We suggest a proce-
dure with the following main steps:

e Step 1: Categorizing the database as “general database” or “specific database”. For categorizing a data-
base we propose to use specifications for the geography, application, and sector that are addressed given
in Table 2.

e Step 2: Identify the most relevant guidelines (from Table 1) related to the database.

e Step 3: Identify the methodological options that are crucial for the database. Options for LCI occur e.g.
for system boundary choice, direct emission modeling, allocation methods, end-of-life modeling, data
source choices and the kind of dataset documentation.

e Step 4: Decide which options to use in order to meet the criteria according to Table 2.

This four-step procedure is applied to two ongoing database projects that are:

e WFLDB (World Food LCA Database): This project is developing datasets for selected agricultural pri-
mary products as well as food and beverage products produced in the most relevant countries that supply
the global market.

e ACYVIA (Analyse de CYcle de Vie dans les Industries Agro-alimentaires): This project addresses envi-
ronmental product declaration of food transformation processes at national-level in France.

Table 2. Categorizing food databases

Criteria General database Specific database

Geographical specification Global, multi-national National, regional

Application addressed Ecodesign and Environmental product dec- Ecodesign or Environmental product decla-
laration (EPD) ration (EPD)

Sectorial specification Agriculture and food industry Agriculture or food industry

3. Results

Categorizing databases

The two database projects WFLDB and ACYVIA can be clearly categorized with as “General database” and
“Specific database”, respectively (Table 3). Table 2 shows also that the two project differ very much in the order
of guidelines that are most relevant for each project. For ACYVIA the BPX guidelines are of the highest im-
portance defining methods for LCI modelling, system boundaries, allocation, end-of-live modelling whereas the
ILCD entry-level is of importance regarding the method for data quality assessment and the selection of external
reviewers. As a consequence, in case of the ACYVIA database practically no methodological options are left
since BPX defines them all for EPD in France. In contrast, for WFLDB due to the wide range of geographical,
sectorial applications a number of methodological decisions according to ISO 14044/ 44 have to be taken. In
practice this means that for each methodological issue one option has to be chosen. Such choices need to be de-
scribed in the documentation of the database. But whatever option is chosen, it might be that for a certain data-
base user and for certain applications this methodological option is not the one that suits well. Therefore we
model a methodological option in a reversible way, that means, the user will have the opportunity to calculate
backwards and to apply another methodological option that fits to the desired application. This is e.g. the case
when economic allocation is applied.

In the following we will illustrate for the case of modelling “heavy metal uptake by crops” what is meant by
reverse modelling:
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Table 3. Categorizing WFLDB and ACYVIA database and associated relevant guidelines

WFLDB ACYVIA
General database Specific database
Geographical specification Global National
Application addressed Ecodesign and EPD EPD
Sectorial specification Agriculture and food industry Food industry
Guidelines (order of importance) 1. 1SO 14040/ 44 1. BPX30-323-0
2. ILCD handbook 2. ILCD entry-level
3. ENVIFOOD 3. 1SO 14040/ 44
4. Others 4. Others

Reverse modelling of heavy metal uptake by crops

In crop production heavy metals (e.g. Cadmium) will be imported to the field by inputs such as mineral ferti-
lizers. On the field the plant is taking up nutrients but also heavy metals that will be exported from the field with
the harvested crop. In case the whole life cycle (i.e. from cradle to grave) is assessed the amount of heavy metal
exported by the crop is of interest since this might cause toxicological problems at another place (e.g. waste wa-
ter treatment after consumption and digestion). But if the LCA addresses only the crop production on the field
(i.e. cradle to gate) the uptake of heavy metal could lead to unrealistic “credits” and therefore want to be exclud-
ed from the assessment. We suggest to model heavy metal in that way that the uptake to the plant can be set to
zero, if needed.

4. Discussion

We proposed a first approach how one can deal with the situation of guidelines and standards with
contradictory requirements when creating an LCI database. The three criteria (geography, application, eco-
nomic sector) for categorizing databases have been sufficient for the two projects WFLDB and ACYVIA but its
sufficiency and applicability need to be proved in practice with other databases.

If contradictions remain, we propose to develop a hierarchy of basic principles that support to make appropri-
ate methodological decisions in respect to LCI modelling. Such criteria can be:

o scientific nature of the requirement

o internal consistency of the database

o acceptance by stakeholders

The ideas presented have to be further developed and tested more comprehensively in practice.
5. Conclusion

By categorizing databases, relevant guidelines can be selected. This helps to identify the relevant methodo-
logical options. By following this approach, most contradictory advices from different guidelines do not appear
because the number of relevant guidelines can be reduced for each individual database.
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