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Abstract
Consumers increasingly demand information about the environmental impacts of their food. The French government is in the 
process of introducing environmental labelling for all food products. A scientific council was set up, and its main conclusions 
are presented in this article, through six questions: What environmental issues should be considered? What objective should 
be targeted? What data are needed, and for whom? What methods for assessing environmental impacts? Which environ-
mental scores should be chosen? What label format should be proposed? By answering these questions and considering the 
context, the available data, the proposed methods and adjustments, and the knowledge of consumer perception of formats, 
the scientific council considers that a labelling scheme is feasible and relevant.

Keywords Data · Environmental labelling · Food · Operationalization · Public policy

1 Introduction

The French government has enacted legislation aiming to 
develop and implement an environmental labelling sys-
tem for food products. During an experimentation phase 
in 2020–2021 involving numerous stakeholders, several of 
whom proposed labelling systems, an independent multidis-
ciplinary scientific council (SC, composed of the authors of 
this article) was set up to support the process. The SC con-
sidered several issues related to the environmental impacts to 
be included, the data and methods to be used, and the label 
design to summarise all of the aforementioned aspects in a 

simple, informative and useful way. As this type of initia-
tive is obviously not limited to a French context, it seemed 
relevant to present here to a broader audience the main out-
comes of the SC’s work (Soler et al. 2021a, b). Overall, an 
operational environmental labelling applicable to all food 
products marketed in France is feasible and relevant.

The feasibility, stakeholder agreement and compliance 
with international recommendations were the basis for 
answering six questions structuring the work of the SC. We 
further identified several issues that would necessitate fur-
ther reflexion and debate.
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2  What environmental issues should be 
considered?

Most environmental labelling systems implemented to date 
have focused on the impact of foods on climate change. 
However, other environmental issues (e.g. land use change, 
eutrophication, water scarcity) have become more acute, 
leading amongst others to a multicausal decline in biodiver-
sity. This justifies not limiting the environmental labelling of 
food products to their impact on climate change. This posi-
tion is reflected in the 2021 French law on environmental 
labelling of foods which established the need to consider not 
only climate change but also damage to biodiversity, impact 
on water consumption and other natural resources and, in 
general, “all the environmental externalities of the produc-
tion systems of the goods and services in question”. This 
calls for a multi-criteria environmental assessment, in which 
life cycle assessment (LCA) is viewed as the most appropri-
ate and legitimate methodological framework. However, to 
date, LCA obviously does not encompass all environmental 
and health issues.

Human health was not explicitly mentioned in the 2021 
French law but is now a major concern for consumers and 
citizens. Here, two domains may usefully be distinguished. 
The exposure of populations to pollutants emitted into the 
environment during the production process and impact-
ing local or general population should be included in the 
environmental labelling scheme. These aspects have long 
been discussed in the LCA community and continue to be 
clarified and operationalised (Sala et al. 2022). On the other 
hand, health impacts associated with contaminants (e.g. pes-
ticide residues) in foods absorbed by the sole eater relate 
to food safety issues, which are regulated by specific food 
legislations in the European Union (EU). Including these 
latter health impacts in environmental labelling could prove 
incompatible with EU regulations and raise significant risks 
of legal challenge. Before the integration of these health 
impacts (Fantke et al. 2011), regulatory constraints should 
therefore be addressed first.

3  What objectives should be targeted?

The main objectives of an environmental label are to draw 
attention of consumers to the environmental impacts of their 
foods and to encourage better choices. Environmental label-
ling can exhibit environmental impacts of foods at two lev-
els: highlighting the environmental impacts of differentiated 
products within a given food category (e.g. local vs. imported) 
and highlighting the impact differences between food catego-
ries (e.g. animal- vs. plant-based foods). The environmental 
impact of foods within a category may differ substantially as 
it depends on the ways in which foods are produced, processed 

and distributed. By informing consumers and inducing 
changes in their demand, labelling encourages strategic 
responses of the supply side, encouraging more environmen-
tally friendly production, processing and distribution prac-
tices, as has been observed for nutritional labelling (Bablani 
et al. 2020). The reduction of the environmental impact of 
food consumption at the population level also depends on diet 
changes, i.e. changes in the relative amounts of each product 
category in the overall consumption. Changing dietary pat-
terns, by increasing consumption of plant-based foods and 
substantially reducing consumption of animal source foods is 
imperative to considerably reduce the environmental impact 
of food consumption (Willet et al. 2019), as within-category 
substitutions will not be sufficient. Determining the extent 
to which environmental labelling should focus on one or the 
other, or on both of these levers is a major issue in the choice 
of a labelling system. We consider that both should be encom-
passed as much as possible, fostering potentially both differ-
entiated product substitutions and larger diet changes.

The functions of food are multiple: from provision of 
energy, (micro)nutrients, hydration, to affordability, organo-
leptic pleasure, convenience or table-companionship. 
Depending on the type of product, some of these functions 
are more or less sought after and complicate the choice 
of functional units (McAuliffe et al. 2020). The choice of 
the functional unit is a key element of an environmental 
labelling system. Depending on the functional unit (which 
can be based on mass, nutritional characteristics, portion 
or economic value), significant differences occur in the 
ranking of products. For environmental labelling, impacts 
are usually expressed relative to product mass, for all food 
types. Other approaches have been proposed, in particular 
the expression of impacts relative to the nutritional value 
of foods (Hallström et al. 2018). Despite the importance 
of the nutritional function, implementing it for environ-
mental labelling raises some difficulties. First, the future 
coexistence of the current nutritional label and the upcom-
ing environmental label should inform consumers on both 
characteristics. Using multiple functional units for the envi-
ronmental label, each specific to a food category (protein for 
meat products, calcium for dairy products, fibre for fruit and 
vegetables, etc.)  while the nutritional label is expressed per 
product mass would complicate a balanced assessment of 
nutritional quality and environmental impact. Furthermore, 
and this is the most crucial aspect, a nutritional functional 
unit necessarily leads to environmental labelling by product 
category, which is undesirable if the environmental label-
ling aims to support product substitutions both within and 
between food categories. In the context of food labelling, 
with a double challenge of inter- and intra-category dis-
crimination, this has direct consequences on the choice of 
functional unit: it has to be identical for all products and 
cannot be adapted for each product category. Therefore, 
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a standardized functional unit linked to the product mass 
appears to be the most appropriate generic option.

4  What data are needed, and for whom?

Environmental labelling initiatives experimented by compa-
nies in different countries since the late 2000s have remained 
limited. This is mainly due to the complexity of implementing 
the LCA method, which is data-intensive and can be costly, 
especially for small and medium-sized enterprises. In France, 
the public life cycle inventory database AGRIBALYSE (2020) 
describes 2500 generic food products, to represent the diver-
sity of foods on the market. Having this type of database is a 
prerequisite in implementing environmental labelling.

For each of these representative products, an average 
environmental impact value based on the Product Environ-
mental Footprint (PEF) method proposed by the European 
Commission is available: this provides an overall “generic” 
value. Such generic data may reduce the cost of environmen-
tal labelling. However, the number of representative prod-
ucts in AGRIBALYSE is limited, compared to the several 
hundreds of product variants on the market that may cor-
respond to each of them. Considering within-category food 
discrimination, more accurate data is necessary.

An intermediate pathway is possible between relatively 
low-cost creation of generic data and the creation of more 
specific datasets at higher cost. Implementing such a “semi-
specific” approach would involve complementing the generic 
data with data for a range of high-impact action levers, e.g. 
product recipe, transport or packaging. This can be done by 
using either publicly available data (list of ingredients, type 
of packaging, origin of the product, see for example Coste 
and Hélias (2022)), or by using company data. In both cases, 
an impact value closer to the specific value of a given food 
can be obtained. Tests conducted during the experimentation 
phase have shown that this semi-specific level can capture a 
significant part of impact variability due to product variants.

Different types of stakeholders — agribusinesses and 
third parties, including digital app providers — can then 
attribute environmental impact values to products on the 
market. Collective rules must however be agreed upon for 
this. In all cases, impact calculations should be part of a 
coherent and compatible methodological framework and be 
transparent and traceable to allow external verification or an 
institutional validation process.

5  What methods for assessing 
environmental impacts?

The European Commission has proposed the Environmen-
tal Footprint (EF) 3.0 life cycle impact assessment method 
(Fazio et al. 2018), for assessing the PEF. LCA is mainly 

used in multicriteria comparative approaches, but for envi-
ronmental labelling, the 16 mid-point impact categories 
should be aggregated in a single score. The PEF and the EF 
method have certain limitations, which are the subject of 
research. Points under debate are the weighting of impact 
categories, impact allocation to co-products and the choice 
of a functional unit (Pedersen and Remmen 2022). Never-
theless, the EF method offers a structured, well thought-out 
and institutionally validated framework for French environ-
mental labelling.

The LCA framework as such is sometimes contested 
because it would penalise extensive systems and agro-
ecological practices as it ignores some of their environ-
mental benefits (van der Werf et al. 2020). For example, 
although several factors that impact biodiversity are well 
considered by the EF method (such as climate change or 
eutrophication), the variations in biodiversity observed in 
the field, directly linked to agricultural practices, are not 
estimated. For environmental labelling of food products, 
where agricultural production specificities are a lever to 
reduce environmental impacts and an argument for high-
lighting certain products, it is legitimate to point out this 
limitation of the EF method. Similarly, difficulties relat-
ing to the quantification of impacts in terms of toxicity 
and ecotoxicity, threatened or invasive species, have been 
clearly identified (Crenna et al. 2020) and justify improve-
ments in the EF method.

For food labelling, improvements to the method and 
associated current data can be proposed. (1) Variations 
in soil carbon (C) stocks in agro-ecosystems should be 
taken into account. These variations can correspond to 
an observed trend, or result from a change in practices or 
in land use. Taking these stock variations into account is 
legitimate and desirable in an environmental label, and 
data for France are available. Trend changes in soil C 
stocks are simple to consider, as a product can be rela-
tively easily associated with a land use (such as permanent 
grassland or arable land). Required data are available for 
France in Pellerin et al. (2020) and could be integrated in 
the AGRIBALYSE database. (2) Toxicity and ecotoxicity 
indicators are the subject of numerous debates by stake-
holders. EF uses an infinite time horizon, which results in 
very high ecotoxicity impact values for metals. Modulating 
the EF with a 100-year horizon would allow a better bal-
ance between the impacts of organic molecules and trace 
metals. This alternative is already provided in several life 
cycle impact assessment methods (e.g. Bulle et al. 2019; 
Verones et al. 2020). (3) The relations between agricultural 
practices and biodiversity are complex. Several proposals 
have been made but have not yet been included in the EF. 
A potential and interim approach is to identify agricultural 
production systems that favourably impact field-level bio-
diversity. This can be done, initially, by focussing on labels 
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and certifications available for foods. Organic agriculture 
supports 30% higher biodiversity levels than conventional 
agriculture (Tuck et al. 2014). Organic certification thus 
signals products favourable to field-level biodiversity. On 
this basis, a rapidly operational solution would be to add a 
new impact category “field-level biodiversity” in the LCA 
framework in addition to the EF method. It would require 
defining two parameters: (1) coefficients expressing biodi-
versity benefit associated with various types of labels and 
corresponding agricultural practices and (2) the weight 
given to this impact category, which is a matter of societal 
arbitration that needs to be made explicit.

6  Which environmental scores should be 
chosen?

The EF method provides a single score expressed in a lin-
ear way. To make the environmental labelling more under-
standable and meaningful, this scale can be changed for 
two reasons: (1) to express the impact of a food product 
relative to other foods and not in absolute terms, in order 
to facilitate comparison between products; (2) to introduce 
a nonlinearity between the single score scale and the label-
ling scale, so that the latter can be fully used (with values 
all along the variation range and not only at the extremes). 
When changing scale, special attention must be paid to the 
equation (introduction of non-linearity) and to the bounds 
used (construction of the reference), scale changes must 
be transparent and argued.

During the experimentation phase, some stakehold-
ers proposed to include additional non-LCA indicators 
in order to complement the environmental assessment 
based on the amended PEF framework. In general, these 
additional indicators were included after a change of scale 
(conversion of the PEF score to a 0–100 log-based scale), 
through a bonus/malus system, i.e. adding or subtracting 
points based on additional criteria (e.g. product label, 
transport distance), e.g. Itab (2021).

These additional indicators may aim to integrate addi-
tional corrections for topics that are still poorly described, 
such as the end-of-life of packaging, or the effects of land-
use changes on soil C stocks. This may be significant from 
an environmental point of view, but the inclusion of these 
effects by a bonus/malus system after a change of scale 
lacks rigour. Indeed, these adjustments are not directly 
commensurable with the impact values of the LCA indica-
tors they are supposed to correct. This obscures the effect 
of the correction, both in terms of the modulation of the 
impact factor considered and the weight assigned to it. 
Provided that they are scientifically based, some adjust-
ments can be made, but they must be applied before the 
change of scale, to guarantee transparency.

Modifying the environmental scores by introducing 
additional indicators may distort the food-environment 
relationship established in the basic framework, and thus 
risks losing scientific rigour in order to gain on other 
dimensions such as increasing discrimination between 
different variants of foods. However, this may be accept-
able to better highlight the benefits of actions that are 
consistent with public policy priorities (like in the EU 
“Farm-to-Fork” strategy). These elements raise important 
questions to be considered when thinking about comple-
mentary indicators, as their justifications may not only be 
based on science but rather stem from policy and regula-
tory perspectives.

7  What label format should be proposed?

Label format refers to the graphical design that is actually pre-
sented to the consumer, for instance as a front-of-pack label. 
Considering the research undertaken in the field of front-of-
pack nutrition labelling, elements of effectiveness from a 
graphical design perspective appear relevant to be transposed 
to environmental labelling. In France, the Nutri-Score appears 
as the natural frame of reference for environmental labelling 
of foods. Overall, an effective format must raise awareness 
and have salience. For this, it is preferable that it be stand-
ardised, hence the importance of having a unique, immedi-
ately recognisable format. For salience, colour-coded schemes 
have shown to be more easily identified than monochrome 
systems (Talati et al. 2019). Similar to Nutri-Score for nutri-
tion labelling, a five-level ordinal scale, based on a summary 
environmental indicator, would allow discrimination between 
food categories and guide consumers in product comparisons 
(“diet” effect). However, it may not always be sufficient to 
guide consumers in product comparisons within food cate-
gories should the distance between different types of foods 
within categories be limited. Some options may address this 
limitation. First, the number of levels in the ordinal labelling 
scale would be expanded, which may reduce effectiveness 
with respect to consumer choices, but would increase the vis-
ibility of supply-side action levers. Second, an ordinal scale 
may be complemented by a numerical value expressing the 
overall environmental score on a scale of 0 to 100. This finer 
granularity would facilitate comparisons between products in 
the same category, revealing the effects of supply-side policy 
levers. Third, the ordinal scale could be complemented by 
a breakdown of the overall score into sub-scores expressing 
the main environmental issues (climate, biodiversity, etc.). 
Supply-side actions would be made more visible by the varia-
tions they induce in the sub-scores. The decomposition would 
also increase the information given to the consumer, without 
necessarily losing overall efficiency thanks to the presence 
of the aggregate score. However, considering the elements 
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of information for which the front-of-package is already the 
vector (quality labels, nutrition labels, marketing elements 
etc.), the additional information needs to be carefully weighed 
against detrimental effects, and in particular the loss of con-
sumer attention through the multiplication of elements of arbi-
tration to take into account. In this case, the balance between 
front-of-pack and back-of-pack information needs to be taken 
into consideration.

8  Discussion and conclusions

The scientific council delivered its report on the national 
experimentation on environmental labelling to the French 
government on December 2021. The government now has 
to decide on the contours of the environmental labelling 
scheme that could be recommended in France. This means 
that an arbitration will be made with respect to the six 
issues discussed in this paper. These choices will hopefully 
be made based on the recommendations of the scientific 
council, but they will also depend on political choices and 
considerations of practical feasibility.

To encourage relevant and far-reaching changes com-
mensurate with current environmental challenges, an envi-
ronmental label must provide information to consumers 
allowing them to compare products within food categories 
(varying according to production-processing-distribution 
methods) and between food categories (to change diet 
structure more profoundly).

Controlling the costs of implementing environmental 
labelling, as well as the completeness and accuracy of the 
data to be used, justifies the joint use of generic publicly 
available data (provided by the AGRIBALYSE database) 
and specific private or publicly available data. The way in 
which these data are used for labelling, by both companies 
and independent third party platform actors, must be sub-
ject to collectively agreed rules in order to guarantee the 
quality and consistency of the information across outlets. 
The deployment of environmental labelling also requires 
the development of tools for calculating semi-specific 
values, to be made available to stakeholders to facilitate 
evaluations, as well as the development of a platform for 
centralising the values to be used for labelling.

An important issue will no doubt be to what extent sig-
nals delivered by an environmental label will contradict 
other public policy objectives. In particular, a major sub-
ject of debate (Brimont and Saujot 2021) is the question 
whether an environmental label should be favourable to 
products of organic farming, the development of which is 
an objective of the European Commission (2020) “Farm 
to Fork” strategy. Tests during the experimentation period 
have shown that an environmental label based uniquely 
on the EF method will encourage a shift from animal 

foods to plant foods rather than a shift from conventional 
to organic foods. Introducing a bonus/malus approach to 
favour organic foods will come at a cost, as it will be less 
supportive of the needed shift to plant-based nutrition.

The environmental information to be provided to con-
sumers should be developed based on the LCA method-
ology and within the PEF reference framework, recog-
nised scientifically and institutionally at European level. 
However, given certain current limitations in the avail-
able data and models, in particular in the capacity to take 
into account the environmental benefits of agroecological 
production methods, amendments to this reference frame-
work may be considered. In this perspective, we proposed 
several corrective measures, which can be implemented 
rapidly, to improve the consideration of issues related to 
carbon sequestration in soils, field-level biodiversity and 
toxicities. These proposed modifications remain interim 
solutions, necessary to meet the French labelling timeline, 
but which will have to be amended according to the evolu-
tion of the PEF.

Through the existence of the PEF, the life cycle inven-
tory data in the AGRIBALYSE database and the answers to 
the above questions, the LCA framework can be operation-
alized and adapted for environmental labelling. Informing 
consumers about the environmental impacts of food products 
is therefore possible and is certainly a step forward in mini-
mising human impact on nature.
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