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Abstract
Implementing the European Green Deal requires a consistent food systems’ policy that involves not only targeting the sup-
ply side but also conducting extensive changes in diets at the consumer level. Reducing meat consumption is an obvious 
strategy to put the European food system on track to meet the Green Deal’s goals. This cannot be achieved by focusing solely 
on consumer choice and individual responsibility. Stronger governance is required to reduce the scale of meat consumption 
to sustainable levels. Such governance needs to be informed by a holistic definition of “sustainable meat consumption”, 
designed to ensure that important sustainability priorities are not neglected, and to account for all emissions associated with 
EU consumption, regardless of where production takes place. This article presents a conceptual framework to define “sustain-
able meat consumption” based on the concept of consumption corridors (CCs). A CC is the space between a minimum (the 
floor) and maximum (the ceiling) consumption level, which allows everybody to satisfy their needs without compromising 
others’ ability to meet their own. Embedded in a powerful set of principles (recognizing universal needs; tackling both over 
and under-consumption; framing food as a common good; promoting public participation; and addressing environmental 
justice and planetary sustainability), CCs are attuned to the Green Deal’s ambition to “leave no one behind”, in the EU and 
beyond. CCs provide a demand-side solution encompassing a more equitable alternative to discuss what is actually a “fair 
share” of the world’s limited resources when it comes to meat consumption.
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Introduction

The European Green Deal is a new growth strategy set-
ting ambitious targets to transform the EU into a modern, 
resource-efficient and competitive economy. Proposed by the 
European Commission (EC) in response to the Paris Agree-
ment’s objective of limiting global warming to 1.5 °C above 
pre-industrial levels, it is intended to guide the overall EU 
response to climate and environmental challenges by mak-
ing Europe the first climate-neutral continent (EC 2019). 
The core ambition is to achieve climate neutrality by 2050, 
marked by an intermediate step to reduce net greenhouse 
gas (GHG) emissions by at least 55% by 2030 compared to 
1990. Both targets have become legally binding, following 
the adoption of the European Climate Law (EU 2021). Vari-
ous Green Deal flagship initiatives have set specific targets 
impacting the agricultural sector. For example, the Farm-
to-Fork Strategy (F2F) aims to halve nutrient losses, the use 
of chemical pesticides, and the sales of antimicrobials for 
farmed animals. It also seeks to improve animal welfare, 
and to implement organic farming on at least 25% of the 
EU’s agricultural land (EC 2020a). The EU Biodiversity 
(EC 2020b) and Forest (EC 2021) Strategies focus on: (a) 
creating protected areas covering at least 30% of the land; (b) 
restoring high-diversity landscape features in at least 10% of 
agricultural areas; and (c) planting 3 billion trees.

Several studies, mainly using agro-economic models, 
have looked at the specific impact of selected Green Deal 
targets on agricultural output. They all point to declining 
agricultural production in the EU (Barreiro-Hurle et al. 
2021; Beckman et al. 2020; Henning and Witzke 2021), 
mainly for livestock products (Henning and Witzke 2021). 
Meat prices are increasing, due to the combined effect 
of shrinking animal herds and a relatively inelastic food 
demand (Barreiro-Hurle et al. 2021). If the EU acts alone, 
a significant part of the gains in terms of emissions from 
reducing EU production could be leaked to other parts 
of the world, as declining production in the EU could be 
replaced by production in non-EU regions (Barreiro-Hurle 
et al. 2021). Henning and Witzke (2021) calculate that the 
F2F targets would cause a substantial increase in agricultural 
GHG emissions in non-EU countries, and a reduction of for-
est areas by approximately 5 million ha. The greatest leakage 
effects are expected to result from animal products, as the 
EU net export position for some of these products (espe-
cially beef) reverts to a net import position (Henning and 
Witzke 2021). These authors conclude that, under current 
circumstances, the F2F will not be effective against global 
climate change.

However, such studies tend to consider only a limited 
and uneven selection of targets, and thus fail to explain the 
overall impact of the totality of the Green Deal’s strategies. 

In particular, their emphasis on the production side fails to 
capture a full food systems perspective including the effects 
of, for example, a reduction in food waste or changing diets 
(Barreiro-Hurle et al. 2021). Such studies (Barreiro-Hurle 
et al. 2021; Beckman et al. 2020; Henning and Witzke 2021) 
seem to mirror the Green Deal’s policy, in which the strict 
targets on agricultural production contrast starkly with the 
few restrictions on food consumption. Their conclusions, 
however, suggest that targeting agricultural production will 
not be effective in reducing climate change unless demand 
is adjusted in line with reductions in production.

It is well established that animal-based foods tend to 
have far higher GHG emissions than plant-based alterna-
tives, both in total and in per protein produced (Poore and 
Nemecek 2018; Xu et al. 2021). Dietary change is therefore 
increasingly highlighted as an important and necessary miti-
gation option for food system sustainability (e.g., Clark et al. 
2020; IPBES 2019; IPCC 2019; Roe et al. 2021). Moreover, 
while the proposed diet changes were more cautious some 
years ago, suggesting shifts from grain-fed beef consump-
tion to poultry, pork, or pasture-fed beef (e.g., Foley et al. 
2011), more recent recommendations tend to be bolder in 
reflecting the need for a more radical shift towards a diet 
rich in plant-based proteins, with far fewer animal source 
foods (FAO/WHO 2019; Willett et al. 2019). Yet, there are 
very few calls for a global transition to a vegan diet (ani-
mal rights advocates excepted). For instance, increasing 
the consumption of some animal products is identified as 
a solution towards improving the nutritional status of some 
of the world’s poorest (FAO 2018a). Other scholars claim 
that livestock can have substantial benefits, such as those 
derived for biodiversity from sustainably managed grazing, 
improved livelihoods, or the maintenance of socio-cultural 
landscapes (Gerber et al. 2013; Kamilaris et al. 2020; Röös 
et al. 2016). This illustrates that the concept of “sustainable 
meat consumption” is far from being straightforward.

Europeans are currently among the world’s biggest meat 
consumers. In 2020, per-capita meat consumption in the EU 
was 68 kg (retail weight), more than twice the global aver-
age, with the consumption projections for 2030 remaining 
virtually steady (OECD/FAO 2021).1 While strong action 
would be needed to halt these meat consumption trends, the 
F2F arguably fails to tackle the issue effectively (Jackson 
et al. 2021; König and Araújo-Soares 2021). Although the 
F2F acknowledges that the transition towards a sustainable 
food system needs a shift in people’s diets: “a more plant-
based diet with less red and processed meat and with more 

1  Data extracted from OECD Agriculture statistics database. Refer to 
http://​dx.​doi.​org/​10.​1787/​agr-​outl-​data-​en. (Accessed in November 
2021).

http://dx.doi.org/10.1787/agr-outl-data-en
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fruits and vegetables” (EC 2020a, p. 12), no specific targets 
are set for meat consumption.

In practice, there are very few examples of governments 
implementing measures to steer meat consumption towards 
sustainable diets (Röös et al. 2021) other than some die-
tary guidelines that include environmental concerns (e.g., 
DVFA 2021). However, a substantial literature suggests that 
information-based measures alone are insufficient to accom-
plish major shifts in people’s diets (Brambila-Macias et al. 
2011; König and Araújo-Soares 2021; SAPEA 2020). This 
is partly explained by the power dynamics across the food 
system, which cannot be adequately addressed by focus-
ing solely on consumer choice or individual responsibility 
(Fuchs et al. 2016; Jackson et al. 2021). While demand-side 
policies are increasingly suggested (Bonnet et al. 2020; 
Fesenfeld et al. 2020; Guyomard et al. 2021; Moran and 
Blair 2021; Röös et al. 2021), the political will to engage 
in such policies has been largely absent. As Wellesley et al. 
(2015) note, governments seem to be trapped in a cycle of 
inertia, fearing the repercussions of stronger interventions, 
yet comforted by the low public awareness of the detrimen-
tal impacts of meat consumption (EC 2020c; Macdiarmid 
et al. 2016; Sanchez-Sabate and Sabaté 2019). In this sense, 
the challenge remains to provide scientifically sound and 
socially acceptable targets for meat consumption that would 
allow people to better understand the policy rationale of 
more stringent interventions, and thereby, as Wellesley et al. 
(2015) suggest, reduce the risk of public backlash.

This article proposes an innovative conceptual framework 
to define meat consumption targets aimed at informing more 
ambitious policy interventions. We first describe the gaps in 
existing definitions of “sustainable meat consumption”. We 
then present the concept of consumption corridors (CCs) and 
explain how it could be suitable to define meat targets in the 
Green Deal context. Subsequently, we propose a conceptual 
framework for defining a corridor of “sustainable meat con-
sumption”. Finally, we discuss some of the main challenges 
related to the implementation of such a framework.

Defining “sustainable meat consumption”: 
what are the gaps?

Need for consistent meat consumption targets

Defining quantified targets to characterize “sustainable meat 
consumption” can be more effective to drive diet change than 
more general calls like “eat less meat” or “eat more greens” 
(Bareket-Bojmel et al. 2020). However, existing meat con-
sumption targets are neither consistent nor comprehensive 
enough to provide a sound basis for decision-making (Resare 
Sahlin et al. 2020). Most national dietary guidelines in the 
EU recommend limiting red meat and/or meat consumption, 

without necessarily defining a maximum quantity, or else 
recommendations vary, with some recommendations based 
on health concerns only, and some based on both health and 
(to some extent) environmental concerns.2 For instance, in 
line with the health-based recommendations from the World 
Cancer Research Fund (WCRF 2018), the French dietary 
guidelines suggest limiting red meat consumption to 500 g 
per week (Santé publique France 2019), while the Danish 
guidelines (based on health and climate impacts) recom-
mend limiting the consumption of not just red meat, but of 
all types of meat to 350 g per week (DVFA 2021). Mean-
while, several NGOs have been calling the EU to set bind-
ing targets to reduce meat consumption according to their 
own assessments. For instance, Greenpeace calls for a 71% 
reduction in the EU by 2030, and 81% by 2050, compared 
to 2017 levels.3 This lack of consistency between different 
meat consumption targets complicates both collective and 
individual action.

Need for a holistic framework to define 
“sustainable” meat

Most of the studies on sustainable diets assess only some 
environmental aspects—usually impacts on climate change 
and land-use change (e.g., Jones et al. 2016). A few studies 
have focused specifically on biodiversity and nature conser-
vation (e.g., Henry et al. 2019), while others introduce the 
health perspective (e.g., Tilman and Clark 2014) and include 
aspects, such as nutritional adequacy, nutrient bioavailabil-
ity, and diet cost (Barré et al. 2018; Perignon et al. 2016; 
Wilson et al. 2019). One of the most concrete attempts to 
define sustainable dietary targets at the global scale has been 
undertaken by the EAT–Lancet Commission (Willett et al. 
2019). This group of scientists developed a reference diet 
based on extensive literature on foods, dietary patterns, and 
health outcomes. Then, considering planetary boundaries 
(Rockström et al. 2009; Steffen et al. 2015), they defined 
the “safe operating space for food systems”. They ultimately 
showed that, in combination with food production improve-
ments and food waste reduction, the food system based on 
the reference diet would remain within that safe operating 
space.

To define “sustainable meat consumption”, such studies 
would need to be complemented with important sustain-
ability considerations, which, for the case of meat, include 
the ethical issues involved in livestock production, antibiotic 

2  Food-based dietary guidelines, available in the FAO webpage. 
Refer to: https://​www.​fao.​org/​nutri​tion/​educa​tion/​food-​based-​dieta​ry-​
guide​lines. (Accessed in November 2021).
3  Refer to: https://​www.​green​peace.​org/​eu-​unit/​issues/​nature-​food/​
2664/​eu-​clima​te-​diet-​71-​less-​meat-​by-​2030/. (Accessed in November 
2021).

https://www.fao.org/nutrition/education/food-based-dietary-guidelines
https://www.fao.org/nutrition/education/food-based-dietary-guidelines
https://www.greenpeace.org/eu-unit/issues/nature-food/2664/eu-climate-diet-71-less-meat-by-2030/
https://www.greenpeace.org/eu-unit/issues/nature-food/2664/eu-climate-diet-71-less-meat-by-2030/
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use, and farmers’ livelihoods (Resare Sahlin et al. 2020), 
or the qualitative aspects of meat, which are influenced by 
culture and tradition and differ depending on geographical 
location (Priolo et al. 2001). In fact, it has been argued that 
defining “sustainable meat” would require an integrated 
assessment that includes a wide range of sustainability pri-
orities (Resare Sahlin et al. 2020). Using narrow definitions 
runs the risk of neglecting “other substantial sustainability 
priorities and trade-offs, leading to improvements in one 
area while worsening the outcome in others, which could 
result in mere shifting of sustainability challenges rather 
than overall gains” (Resare Sahlin et al. 2020, p. 522).

Furthermore, current food system and environmental 
impact models tend to mostly represent the supply side 
of food production, and often prescribe the demand side 
through stylized scenarios such as a sharp reduction in the 
consumption of some types of meat, or a shift to vegetarian 
or vegan diets (e.g., Henry et al. 2019; Poore and Nemecek 
2018). Arguably, such modelling approaches fail to engage 
sufficiently with the social sciences (beyond economics) and 
the humanities. There is hence a disconnect between the 
assessment of environmental impacts and the literature on 
sustainable consumption, which often results in fragmented 
solutions. Yet, the importance of integrating insights from 
the natural and social sciences in a holistic framework to 
address food systems sustainability (EC 2020d), and meat 
consumption in particular (Godfray et al. 2018), has been 
widely acknowledged. As Moran and Blair (2021) argue, if 
as individuals or a society we choose to eat meat, we should 
do so with the clearest view of the costs and benefits of 
our decision, using a framework that facilitates the com-
mensurability of impacts and articulates a clearer and more 
comprehensive definition of sustainability.

Need for strong stakeholder engagement

In general, targets for global environmental governance 
derived solely from experts’ knowledge, without public 
participation, have been widely criticized (e.g., Bäckstrand 
2003; Welp et al. 2006). For diet change specifically, the 
F2F (EC 2020a) and the World Health Organization (WHO 
2021), among many others, recommend the use of partici-
patory approaches in addressing the implementation gap 
between research and practice to define sustainable diets. 
The concept of “sustainable meat consumption”, in particu-
lar, includes normative elements that entail major trade-offs 
between the different sustainability dimensions of meat pro-
duction and consumption (Resare Sahlin et al. 2020). Such 
a balancing act is based not only on facts, but also on value 
judgments.

Participatory approaches are recommended for such com-
plex or wicked problems, where uncertainties and stakes are 
high and scientific expertise falls short when confronted with 

the diversity of value choices (Funtowicz and Ravetz 1994). 
When such choices are driven by stakeholders, they lead to 
better societal outcomes (Newig et al. 2019) subsequently 
implemented with less conflict (Voinov and Bousquet 2010). 
In this context, transdisciplinary research approaches can 
provide useful methodologies for eliciting and integrating 
stakeholders’ knowledge, goals, and values in both scientific 
and societal processes (Lang et al. 2012).

Need for context‑specific meat consumption targets

Defining targets for “sustainable meat consumption” imme-
diately raises questions about the geographical scope. A pos-
sible approach is to downscale global targets to a specific 
country or region. For instance, Moberg et al. (2020) bench-
marked the Swedish average diet against the global bounda-
ries defined by the EAT–Lancet Commission (Willett et al. 
2019) and found that it breached all but the water boundary, 
hence showing that it is highly unsustainable. Although use-
ful for communication purposes, downscaling global targets 
comes with numerous challenges, including how to divide the 
resource use or emissions space across citizens or countries 
(Biermann and Kim 2020). Theories of distributive justice 
challenge the equal per-capita sharing of the “safe operat-
ing space”, calling for more complex models that can include 
other concerns such as welfare or capabilities (Ryberg et al. 
2020). In this respect, additional efforts might be needed in 
European countries, where meat consumption is already high 
and healthy alternative foods are available. Furthermore, meat 
consumption is determined by factors, such as culture, demo-
graphics, urbanization, income, prices, religion, and tradition 
(OCDE/FAO 2021). It is also influenced by the less visible 
power exerted by the meat industry, through marketing, for 
instance (Fuchs et al. 2016).

The above strongly suggests that context-specific meat 
consumption targets (and policies to achieve them) would 
be far more relevant, fair, and easily enacted than global 
targets. The Green Deal provides a unique opportunity to 
embed those targets in an overarching policy framework, 
thereby enhancing institutional coherence and likelihood 
of implementation. The subsequent section introduces the 
concept of consumption corridors (CCs) that could possibly 
help establish targets for meat consumption in the context 
of the Green Deal.

Applying the concept of corridors 
of sustainable consumption

Consumption corridors (CCs) constitute an innovative 
approach that is gaining traction in the literature on sus-
tainable consumption governance (Fuchs 2020; Fuchs et al. 
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2021; Sahakian et al. 2021). At the general conceptual level, 
Kanerva (2022) introduces the idea of using CCs for the 
case of meat.

This section first highlights the main features of the CCs’ 
approach, and then explains how CCs can help address the 
gaps identified above and inform policy development in the 
Green Deal context.

CCs combine planetary sustainability and social 
wellbeing

A CC is the space between a minimum (the floor) and 
maximum (the ceiling) consumption level, which allows 
everybody to satisfy their needs without compromising oth-
ers’ ability to meet their own (Fuchs 2020). The corridor 
floor is meant to guarantee access to sufficient resources 
for all (Gumbert and Bohn 2021) and determines what 
every individual must be provided with to lead a valuable 
life (Di Giulio and Defila 2021). The corridor ceiling is set 
at a level to prevent the consumption of some individuals 
adversely impacting the ability of others (alive now or in 
the future) to satisfy their needs (Di Giulio and Defila 2021). 
CCs thus demarcate a sustainable space in which individu-
als are free to consume as they wish (Fuchs 2020). While 
the floor is justified by a social idea of human wellbeing, 
the ceiling derives from an ecological principle of planetary 
sustainability (Gough 2020). It is precisely this combina-
tion of social and environmental boundaries that lays the 

foundations for a holistic framework to define “sustainable 
meat consumption”.

Figure 1 illustrates a corridor of sustainable consumption 
and how it might evolve over time. The minima and maxima 
consumption levels are subject to periodical negotiations (Di 
Giulio and Fuchs 2014) to adapt, for example, to cultural 
shifts (e.g., increased concern for animal welfare resulting 
in a renegotiated lower floor), technological developments 
(e.g., increased efficiency resulting in a renegotiated higher 
ceiling), or new knowledge (e.g., new data on aggravated 
environmental impacts of meat production resulting in a 
renegotiated lower ceiling), among others.

CCs focus on consumption

Similar to the previous models that have prevailed in the sus-
tainability governance literature (Raworth 2017; Rockström 
et al. 2009), CCs pursue the aim of human wellbeing in a 
world of limited resources. What makes CCs a novel approach 
is their focus on consumption as one of the root causes of 
unsustainability. Following this approach, to respect planetary 
and social boundaries, overconsumption needs to be limited 
and under-consumption needs to be addressed (Fuchs 2020). 
By focusing on consumption, CCs downplay the dominant 
“eco-efficiency” paradigm (Gough 2020), which lies at the 
heart of the Green Deal and aims to transform the EU into 
an economy “where economic growth is decoupled from 
resource use” (EC 2019, p. 2). Recognizing that decoupling 
cannot be the sole means of transitioning to a sustainable 

Fig. 1   Illustration of a consumption corridor. Adapted from (Di Giulio and Fuchs 2014, p. 187). Consumption levels can refer to a level of 
aggregate or per-capita consumption depending upon the context of application
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economy is especially relevant for the case of meat, as reduc-
tions in resource use and emissions associated with meat pro-
duction are difficult to achieve through technological advances 
alone (Buckwell and Nadeu 2018; Röös et al. 2017; Spring-
mann et al. 2018). Given the vast scale of decoupling required 
and the little time left for the transition (Parrique et al. 2019), 
demand-side solutions (e.g., Creutzig et al. 2018; Fuso Nerini 
et al. 2021) are increasingly proposed to counterbalance this 
singular focus on the supply side. CCs belong to this family 
of approaches which build on the notion of allocating limited 
resources and emission space “fairly” across world citizens. 
However, CCs also consider the potential improvements 
in production, as both supply and demand-side mitigation 
options are used when defining the ceiling of the corridor. 
They hence enable the combination of the efficiency and suf-
ficiency perspectives (Garnett 2014).

CCs embrace equity and justice

The notion of justice is at the very core of CCs. By taking 
a stand for a stronger governance of consumption (Fuchs 
2020; Lorek and Fuchs 2013), CCs are designed to tackle 
several forms of injustice, ranging from the impacts of the 
global North on the global South, to social and intergenera-
tional justice. In a world where, for example, the richest 1% 
of the population (63 million people) are responsible for 
twice the amount of cumulative emissions as the poorest 
50% (3.1 billion people) (Oxfam 2020), issues of distribu-
tional justice cannot be dissociated from those of sustainable 
human wellbeing (Gough 2020). Rich countries have out-
sourced a considerable part of food production, and related 
environmental burdens, to the global South (Fuchs et al. 
2020), creating a mismatch between consumption-based 
and production-based emissions. By focusing our attention 
on consumption, regardless of where production takes place, 
CCs provide a more equitable alternative to discuss what is 
actually a “fair share” of the world’s limited resources. This 
responds to the increasing calls from the academic commu-
nity to link planetary boundaries to human consumption (Li 
et al. 2021; O’Neill et al. 2018; Wiedmann et al. 2020), and 
to reconcile global equity and environmental sustainability 
(Biermann and Kim 2020; Raworth 2017). Moreover, by 
recognizing the existence of universal needs, including those 
of future generations, CCs also take social and intergen-
erational justice into account. In this respect, consumption 
choices can be free only insofar as they do not hinder others’ 
chances of satisfying their needs, now and in the future (Di 
Giulio and Defila 2021).

CCs are based on transdisciplinary science

The CCs’ literature emphasizes the importance of partici-
patory approaches. CCs cannot be dictated top–down, but 

they stem from a “dual strategy” (Gough 2020; Guillen-
Royo 2020), including both codified “expert knowledge” 
and the “experiential knowledge” of those whose needs are 
under consideration. The “expert knowledge” needs to be 
embedded in an integrated approach that is not lopsidedly 
informed by natural or social sciences, but is convincing 
from an inter-disciplinary view-point (Di Giulio and Def-
ila 2021). Similarly, the “experiential knowledge” would 
require engagement in societal debates and participative 
democracy, including a variety of actors and considering dif-
ferent contexts (Sahakian et al. 2021). The ambition of such 
participatory approaches is to tackle the deepest leverage 
points for sustainability transformation (Abson et al. 2017; 
Meadows 1999) by addressing the “intent” of a system, i.e., 
the norms, values, goals, and their underlying paradigms 
(Defila and Di Giulio 2020).

One of the most innovative aspects of CCs in this context 
is that they truly challenge various predominant paradigms, 
from economic and green growth, to expert-driven science 
and consumer sovereignty. For example, by redefining con-
sumption as the act of meeting the universal needs of all 
peoples in a fair way, personal consumption becomes an 
issue of social engagement and public policy (Gough 2020). 
This profound paradigm shift can be legitimate only if col-
lectively decided by citizens through public deliberation 
(Gumbert and Bohn 2021).

Using CCs to define meat targets in the EU

Considering the above, CCs provide a well-thought-out 
framework to establish consistent targets for “sustainable 
meat consumption”. In addition, they propose an approach 
that is especially appropriate in the context of the Green 
Deal. First, the Green Deal’s ambition to “leave no one 
behind” advocates for a just and inclusive transition includ-
ing for those “most vulnerable and the more exposed to 
harmful effects of climate change and environmental degra-
dation” (EC 2019, p. 16). CCs are attuned to this principle, 
at the EU and beyond. They have the potential to go fur-
ther than current environmental impact models, to integrate 
social concerns focusing on equity and justice. In an EU 
CC, the lower boundaries are meant to guarantee sufficient 
resources for all EU citizens. The upper boundaries intend 
to tackle climate and food injustice, and to avoid exporting 
environmental damage to non-EU countries. CCs have hence 
the potential to support not only the Green Deal within the 
EU, but also its ambition to contribute to the Sustainable 
Development Goals (EC 2019, p. 3). What CCs make plain 
is that, in a world of limited natural and social resources, 
embracing the existence of universal and incontestable needs 
goes hand in hand with the idea of regulating consumption 
(Di Giulio and Defila 2021).
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Second, the Green Deal recognizes that “game changing 
policies only work if citizens are fully involved in design-
ing them” (EC 2019, p. 22). The CCs’ call for a transdisci-
plinary approach fully acknowledges this concern. Public 
participation to define a CC is not just a means to achieve 
socially accepted targets, but it is a necessity, to operate a 
profound paradigm shift away from overconsumption in 
affluent societies. CCs, moreover, offer a promising avenue 
to temper public discourses around meat, which are highly 
polarized. Today, reconciling the interests of the livestock 
industry with, for instance, the pledges of animal advocacy 
organizations seems an intractable task. Meat consumption 
is also an emotionally charged (Weenink and Spaargaren 
2016) and contradictory issue for many consumers who are 
averse to harming animals but, at the same time, like eating 
meat (the so-called “meat paradox”) (Loughnan et al. 2010; 
Nijland 2016). By legitimizing a space for “sustainable meat 
consumption”, CCs could foster a new narrative in which 
the meat/no-meat dichotomy (Jallinoja et al. 2016; Kanerva 
2021) could at least partially dissolve.

Towards an integrated framework 
to define a corridor of “sustainable meat 
consumption”

To date, there have been only a few partial empirical 
attempts at operationalizing the concept of CCs (e.g., Godin 
et al. 2020; Lavelle and Fahy 2021; Vladimirova 2021). An 
integrated approach is therefore still needed. In this section, 
we build on CC philosophy and propose a conceptual frame-
work for the case of meat consumption.

Our approach, rooted in transdisciplinary science, does 
not allow us to operationalize the framework in this article, 
since defining the meat CC involves navigating multiple 
trade-offs that require public consultation. Hence, for now, 
we provide a roadmap to guide the discussions with stake-
holders, in which we identify the key sustainability aspects 
needed to define the corridor’s ceiling and floor. For this 
exercise, we take into account the Green Deal’s policy and 
build on insights from the literature on sustainable food sys-
tems, sustainable consumption, sustainability transforma-
tion, and other disciplinary fields specifically involved in 
sustainable meat production and consumption.

Characteristics of the conceptual framework

While some holistic frameworks have been proposed for 
food systems as a whole (Fanzo et al. 2020; HLPE 2017), 
no standardized model exists for the specific case of meat 
consumption in high-income countries. We fill this gap fol-
lowing a systems’ approach (FAO 2018b; von Braun et al. 
2021; EC 2020d) to suggest a conceptual framework for 

defining “sustainable meat consumption” in a manner that 
can cut across disciplinary boundaries.

The starting point is to establish the type of knowledge 
and perspectives needed to define the upper and lower limits 
of the meat CC. These need to be rooted in the international 
standard for “sustainable healthy diets” which: “promote all 
dimensions of individuals’ health and wellbeing; have low 
environmental pressure and impact; are accessible, afford-
able, safe, and equitable; and are culturally acceptable” 
(FAO/WHO 2019, p. 9). In this definition, it is possible to 
identify the three most common dimensions of sustainability 
frameworks: social (including nutrition and health), environ-
mental, and economic. However, meat consumption impacts 
more than planetary and human wellbeing. Production ani-
mals are in the frontline of food systems—arguably, more 
so than humans. Discussions which, for example, turn them 
into mere “proteins” to satisfy human nutrition, or “num-
bers” to fit onto available land, tend to overlook the complex 
moral dilemmas at play. Such simplistic narratives contrib-
ute to keeping our “meat” separated from any idea that there 
was once an animal (Adams 1990) with consciousness (Low 
et al. 2012), agency (Donaldson and Kymlicka 2011), and 
the capability to flourish (Nussbaum 2006). This is why our 
proposed conceptual framework, besides social, environ-
mental, and economic considerations, explicitly includes the 
animal ethics dimension. It thereby attempts to respond to 
an increasing societal concern about animal welfare (Alonso 
et al. 2020; EC 2016), and to include those who convey such 
concern in the participatory definition of the corridor.

In alignment with our interpretation of the CC philoso-
phy, the meat consumption ceiling should be determined 
primarily by the limits to production from an environmen-
tal perspective, and the floor should be informed by human 
needs—in the case of meat, foremost, by a nutrition per-
spective. However, a holistic definition of “sustainable meat 
consumption” needs to consider a more complex spectrum 
of the different sustainability dimensions. This is why, in the 
proposed conceptual framework, the meat consumption ceil-
ing is to be determined by any sustainability aspect for which 
there is a reason to limit meat consumption. This includes 
mainly a range of environmental aspects, but there are also 
other reasons, such as health, to limit meat consumption 
(e.g., overconsumption of red and processed meat that has 
been associated with several diseases). Similarly, the floor 
should be determined by all sustainability aspects deemed 
relevant for setting a minimum level of meat consumption. 
These include nutrition but also, for instance, some environ-
mental aspects (e.g., the use of grasslands) which contribute 
positively to food system environmental sustainability. Fur-
ther detail of the sustainability aspects that are key to inform 
the ceiling and floor is given in the roadmaps below.

The meat CC should be rooted in the fundamental distinc-
tion between universal “needs” and specific “need satisfiers” 
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(Doyal and Gough 1991). While “needs” (e.g., food, shelter, 
participation) are limited, non-negotiable and apply to all 
people (Gough 2020, p. 212), “need satisfiers” refer to the 
countless and variable ways in which individuals can fulfill 
those needs in particular contexts (Gough 2020, p. 212). 
As emphasized in Gough (2020), CCs are an attempt not 
to restrict basic needs (i.e., nutritious and healthy diets), 
but to redefine the boundaries of need satisfiers in affluent 
societies (i.e., how much meat is considered sustainable in 
the EU context). Including this perspective in the corridor 
can pave the way for moving from food as a commodity to 
food as a common good (Vivero-Pol et al. 2018). This shift 
challenges the idea of food as a purely private good and 
puts sustainability at the center of the analysis (Jackson et al. 
2021). This is important, since the F2F has been criticized 
for framing food as a commodity, and such framing may 
shape food policies and their impact in the wrong direction 
(Jackson et al. 2021).

Participatory approaches should be key in determining 
the meat CC. The literature on CCs tends to emphasize pub-
lic deliberation on the identification of minimum (i.e., the 
floor) consumption standards (Fuchs 2020; Gough 2020). In 
our framework, we argue for the need for the wider use of 
participation, in which stakeholders also take part in defin-
ing the underlying system conceptualizations in resource 
and environmental models (i.e., the ceiling). Turning thus 
to participatory modelling (e.g., Voinov et al. 2016) departs 
from a simplistic understanding of environmental limits, as 
if these were the sole property of nature rather than the result 
of assumptions and choices made in biophysical models 
(Kallis 2019). It provides a space for researchers to present 
the potential trade-offs and to co-design desirable futures 
with stakeholders (e.g., Karlsson et al. 2018).

Figure 2 illustrates the conceptual framework. Its opera-
tionalization will require public consultation. Determining 
floors and ceilings derives thus from a multi-actor collabora-
tion, where experts interact with stakeholders to define the 
final outcomes. The definitions of the ceiling and the floor 
are, respectively, led by environmental and social considera-
tions. However, in practice, no clear line can be drawn to 
entirely split the different sustainability dimensions between 
the ceiling and the floor. For instance, environmental con-
cerns come into play when defining both the ceiling and the 
floor, as there are reasons to both limit and promote a cer-
tain amount of meat consumption based on this dimension. 
The same applies to the health dimension. This fuzziness 
is represented in the figure by the gradation of the green 
color at the intersection between the different sustainability 
dimensions, and concrete examples are given below in the 
roadmaps for defining the ceiling and floor.

This conceptual framework entails two main caveats. 
First, a full approach to CCs does not only involve the defi-
nition of targets (Step 2 in Fig. 2). Participatory processes 
should also identify the most relevant actors (Step 1) and 
discuss the policies and other means needed to achieve those 
targets (Step 3). While the figure includes the three neces-
sary steps to operationalize the corridor, this article focuses 
on Step 2, namely designing sustainable futures, i.e., defin-
ing the ceiling and the floor of the meat CC. Throughout the 
article, we inevitably touch on some aspects related to the 
other steps, but expanding on them more deeply is beyond 
the scope of this paper. Second, the conceptual framework 
does not aim to provide a comprehensive view on diet 
change. Both the framework and the subsequent roadmaps 
are designed for meat and, therefore, include the sustain-
ability aspects deemed relevant for this food category. A 

Fig. 2   Conceptual framework to define a corridor of “sustainable meat consumption”
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similar approach could be used to develop a corridor for 
other foods (e.g., fish or dairy). Each such CC exercise 
would need to introduce its own roadmap for defining the 
ceilings and floors, based on the most relevant sustainability 
aspects related to each food category (some of which can be 
common to meat, and others not).

Roadmap for defining the ceiling

Integrating four sustainability aspects (i.e., human nutrition, 
pasture utilization, GHG emissions, and nitrogen flows), 
Buckwell and Nadeu (2018) produced initial estimates, 
showing that the EU livestock systems are not located within 
a safe operating space. To define a specific target for the 
ceiling of the meat CC, additional work needs to be done.

The ceiling of the meat CC would need to ensure that 
food systems’ environmental impact remains within plan-
etary boundaries (Willett et al. 2019). Different tools can be 
used to establish the ceiling. For example, mass-flow mod-
elling (Kalt et al. 2021) could be used to capture environ-
mental impacts and pressures from the production of meat 
needed to supply EU consumption, while also highlighting 
potential synergies and trade-offs between different envi-
ronmental and other sustainability aspects. As the environ-
mental impact of the EU meat industry spans beyond the 
European borders (e.g., through the use of imported feed), 
impacts in non-EU countries must be carefully considered. 
Furthermore, to avoid exporting environmental damage to 
other countries, in the case where meat is replaced by plant-
based foods produced in non-EU regions, the ceiling also 
needs to account for impacts from international trade. Trade 
analysis could be used to explore such displacement effects 
taking into account the Green Deal’s targets (Fuchs et al. 
2020).

When the environmental pressures and impacts associated 
with the production of the meat needed to supply a certain 
level of EU-demand have been established, this has to be 
related to some sustainable limit to define the ceiling. For 
a set of environmental aspects, the EAT–Lancet framework 
(Willett et al. 2019) provides global boundaries for the food 
system. To apply such boundaries specifically to meat, the 
amount of resource use/emissions space that can be dedi-
cated to meat in relation to other foods must be defined. 
Karlsson Potter and Röös (2021) were faced with a similar 
challenge in the development of a consumer guide. They 
followed an approach in which the calculated per-capita 
environmental space for each environmental impact cate-
gory (e.g., GHG emissions, water use) was distributed over 
different food groups, based on their current impact on the 
respective environmental impact categories of a sustainable 
diet. This approach gave varying environmental space to dif-
ferent food groups, thus reflecting how food could be con-
sumed sustainably. For instance, proteins received a greater 

resource use/emissions space allowance than carbohydrates, 
as they are usually more resource demanding to produce. 
This is, however, just one example of how such allowances 
could be determined, which would require extensive discus-
sions between experts and relevant stakeholders.

The ceiling of the meat CC would also need to consider 
relevant F2F targets, such as the reduction of antibiotic use 
in livestock production, or improvements in animal welfare. 
Additional aspects such as the risk of zoonosis might also 
be considered relevant when designing the ceiling. How-
ever, how much meat consumption can be “accommodated” 
within the corridor, considering risks of antimicrobial resist-
ance and the development of zoonosis, is a very open ques-
tion. It can depend, for example, on the use of antibiotics 
in different production systems, the potential to reduce and 
improve such use, and the feasibility of highly bio-secure 
farms (Tang et al. 2017). A first step to enable the inclu-
sion of those aspects into the definition of the corridor is to 
model such considerations for current and future scenarios. 
As regards animal welfare, there have been some concrete 
proposals for its integration into life-cycle sustainability 
assessments (e.g., Scherer et al. 2018). However, this aspect 
is rarely included in current models and entail considerable 
trade-offs. For instance, broiler production is often consid-
ered an efficient and low-carbon solution compared to red 
meat production, but it comes with significant ethical con-
cerns related to bird welfare (Hartcher and Lum 2020).

We should note here the strong link between ruminant 
meat production and dairy production, as a large part of 
the EU ruminant meat production derives from culled dairy 
cows and their offspring raised for meat. Therefore, a dis-
cussion on meat cannot be entirely separated from dairy. 
However, our roadmap refers to meat (and not dairy) con-
sumption, as the factors affecting them differ considerably 
and require different strategies to tackle the possible over-
consumption of each food group (Wellesley et al. 2015).

Finally, overconsumption of red and processed meat has 
been directly associated with risk of obesity (Rouhani et al. 
2014) and, especially for processed meat, increased risk of 
cardiovascular disease (Wang et al. 2016), colorectal cancer 
(Bouvard et al. 2015), and other non-communicable diseases 
such as diabetes (Wolk 2017). Therefore, the CC ceiling 
should also consider the health impacts of meat consump-
tion. To determine an upper limit of meat consumption based 
on health considerations remains challenging and, as stated 
above, national dietary guidelines in the Member States are 
not consistent enough to offer an actual consumption ceil-
ing for the entire EU. They vary quite ostensibly both in 
the way they define meat and in the suggested maximum 
consumption quantities (Buckwell and Nadeu 2018). How-
ever, national dietary guidelines are themselves commonly 
based on the recommendations arising from international 
bodies such as the World Cancer Research Fund (WCRF). 
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We suggest that such recommendations could be used as 
a basis, complemented with the latest available scientific 
knowledge, such as large prospective studies and meta-anal-
yses assessing the health risks associated with meat con-
sumption. Today, the conclusions of these studies (mostly 
available for high-income Western countries) show that mor-
tality rates are modestly higher in participants who have high 
intakes of both red and processed meat than in those with 
low meat intakes, whereas no or moderate inverse associa-
tions have been observed for poultry (Godfray et al. 2018). 
This suggests the need to establish different upper consump-
tion limits based on health for different meat products, dif-
ferentiating species and potentially even type of processing 
(Buckwell and Nadeu 2018).

Roadmap for defining the floor

The floor of the meat CC requires a definition of the mini-
mum standards needed to ensure that people can live a good 
life (Fuchs 2020). Such considerations have been made, for 
example, for energy (Millward-Hopkins et al. 2020; Vogel 
et al. 2021) and a minimum amount of living space (Cohen 
2021). For meat consumption, similar work needs to be 
done.

Central to defining the CC floor is the role of meat for 
human nutrition. Vegetarian diets vary substantially, rang-
ing from excluding all types of meat to excluding all animal 
products (for a categorization, see Oussalah et al. 2020, p. 
3284). Evidence from large epidemiologic cohorts supports 
that these are all healthy diets associated with a reduction 
in several common disease risk factors, and reduced risk of 
some chronic diseases of public health importance (Orlich 
et  al. 2019). However, vegetarian diets need to be well 
planned if they are to provide an overall adequate nutrient 
intake. They primarily need to include a reliable source of 
vitamin B12 (Agnoli et al. 2017), of which lower concen-
trations have been found among vegetarians, especially in 
vegan diets—i.e., only plant-based (Oussalah et al. 2020).

Close attention is also needed for the effects of vegetarian 
diets on age-stratified populations. More research is war-
ranted on specific population segments, such as pregnant 
and lactating women, infants, children, adolescents, and the 
elderly (Oussalah et al. 2020, p. 3305). Based on this, we 
see the emergence of several possible floors for the meat 
CC in relation to nutrition, depending on the context and 
population group. These could range from no meat in diets 
geared towards healthy adults with access to information 
and alternative foods, to a certain amount of meat (to be 
defined) for specific population segments. The floor of the 
meat CC could aggregate these individual needs in different 
vulnerable groups (e.g., elderly, diseased), while accounting 
for the current eating patterns and potential risks that drastic 
cuts in meat consumption could have on public health. This 

resembles how current dietary advice is developed. To make 
it salient and relevant to people, the process includes both 
considerations of what can be considered an optimal diet 
from a health perspective, and how people are currently eat-
ing. The use of a CC would, however, more clearly articulate 
how little meat is actually “safe” to consume from a nutri-
tion perspective. Such clarity from public health agencies 
could help overcome one of the barriers to reducing meat 
consumption, namely the lack of knowledge on the need to 
eat meat or not in healthy diets (Stoll-Kleemann and Schmidt 
2017).

Although meat and livestock production cause many envi-
ronmental problems (informing the ceiling of the corridor), 
meat production can, under certain circumstances, contrib-
ute positively to the environmental sustainability of food 
systems. For example, on some of the world's 3.4 billion ha 
of grasslands, food production is possible only with grazing 
animals. If these animals are removed, and hence, no meat is 
produced from grasslands, additional cropland or cropland 
intensification will be needed to supply equivalent protein, 
fats, and micronutrients (Van Zanten et al. 2018). Moreover, 
on some of these grasslands, grazing livestock is indispensa-
ble for biodiversity conservation (Eriksson 2021). Intensify-
ing, and especially expanding cropland should be avoided as 
it could cause biodiversity degradation and carbon stock loss 
(Poore and Nemecek 2018). Similarly, feeding animals with 
food waste and agricultural by-products can relieve pres-
sure on cropland, as approximately one-third of the global 
protein need could potentially be produced with such non-
food-competing feeds (Van Zanten et al. 2018). Hence, the 
amount of meat sustainably produced from grasslands and 
leftover streams could define a consumption floor that con-
siders the efficient use of land. However, using ruminants to 
convert biomass to meat produces substantial methane emis-
sions contributing to climate change (UNEP/CCAC 2021). 
Furthermore, to protect biodiversity, some grasslands need 
to be managed more extensively or even be rewilded (Pereira 
and Navarro 2015). Negotiation is therefore needed on the 
numbers of ruminants that can be “allowed” from a climate 
and biodiversity perspective (under the CC ceiling) and the 
efficient use of grassland for food production to alleviate 
pressure on cropland (under the CC floor).

Socio-economic considerations are also an important 
aspect to consider when defining the floor of the meat CC. 
In this respect, the role of some traditional livestock farming 
communities that depend on extensive pasture and meadow 
farming systems is particularly important, as they contrib-
ute to maintaining highly biodiverse cultural landscapes 
(Buckwell and Nadeu 2018). These communities often 
find themselves in a weak position, unable to compete on 
an equal footing with the large food companies (SAPEA 
2020). The protection of these farmers’ livelihoods could be 
considered when defining the corridor floor. However, we 
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should also note that while the provision of services from 
the livestock sector is important (e.g., Dumont et al. 2019; 
Rodríguez-Ortega et al. 2014), there is no objective way to 
define minimal levels of employment and economic activity 
for this sector (Buckwell and Nadeu 2018). In this context, 
agent-based modelling (ABM, e.g., Murray-Rust et al. 2014) 
could be used to evaluate which farmers are able to adapt 
to the Green Deal targets and which are not, since ABM 
focuses on simulating the behavioral processes that underpin 
farmer decision-making in a non-reductionist way (Brown 
et al. 2018). Among others, this can facilitate the identifica-
tion of external interventions that could support transitions 
to alternative livelihoods (Rounsevell et al. 2012).

That said, the inclusion of the animal ethics perspective 
in the corridor complicates the justification of a meat CC 
floor (or a ceiling, by the same token). There is a range of 
views in the animal ethics literature on the extent to which 
livestock production is justifiable. The utilitarian and rights-
based perspectives stress that animals have interests that 
should be weighed in our moral decisions (e.g., Singer 1975; 
VandeVeer 1979), and a right not to be harmed or killed 
unnecessarily (e.g., Cochrane 2012; Regan 1983). From 
these perspectives, bar some exceptions (e.g., nutrition for 

specific groups), meat consumption would not constitute a 
basic interest and, therefore, most people should refrain from 
consuming meat altogether. Positions among relational or 
care ethical theories diverge more. They include those argu-
ing that raising animals for consumption is not in principle 
problematic, provided that animals are given the opportu-
nity to express natural behavior, develop social bonds, and 
are killed as painlessly as possible (see Engster 2006 for an 
overview). However, they generally call for quite substan-
tial reforms to the ways in which animals are commonly 
kept (e.g., Donovan and Adams 2007; Mellor 2016). Over-
all, from an animal ethics perspective, there is an inherent 
tension with defining both lower and upper limits for meat 
consumption that should be acknowledged within the frame 
of an inclusive participatory approach that includes all rel-
evant stakeholders to the debate.

Handling trade‑offs

Figure 3 illustrates some of the key trade-offs involved in 
the definition of the meat CC, in a hypothetical applica-
tion of the framework. All sustainability dimensions would 
have their own ceilings and floors, represented through the 

Fig. 3   Hypothetical application of the proposed conceptual framework illustrating potential trade-offs for designing sustainable futures in terms 
of meat consumption
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hypothetical lengths of the different bars in the figure. How-
ever, this does not mean that they all play a similar role 
in the negotiation space with stakeholders. Negotiations to 
define the (maximum) ceiling are led by the environmental 
dimension (i.e., global environmental pressures and impacts 
to supply EU meat consumption), with other key aspects to 
define the ceiling including relevant Green Deal targets (e.g., 
reduction of antibiotic use) and health considerations (nega-
tive impacts of meat consumption on health). Negotiations 
to define the (minimum) floor of meat consumption are led 
by the nutrition perspective. Other key dimensions to define 
the floor include environmental aspects (e.g., food produc-
tion from grazing animals benefitting biodiversity), farmers’ 
livelihoods, and the animal ethics perspectives. The resulting 
trade-offs between the different sustainability dimensions 
need to be collectively negotiated through stakeholder par-
ticipation. Different kinds of multi-criteria decision-making 
methods (Zavadskas et al. 2014) could be used to facili-
tate such negotiations. Such methods could help assist in 
reaching a final decision, as they provide structured ways to 
articulate and resolve trade-offs when different dimensions 
and stakeholders are involved.

CCs can be a “tool for systemic social change” (Pirg-
maier 2020, p. 278). They suggest a clear direction for desir-
able changes, as they are embedded in a powerful set of 
principles, including (a) recognizing universal needs, (b) 
tackling both over- and under-consumption, (c) framing 
food as a common good, (d) promoting public participa-
tion, and (e) addressing environmental justice and planetary 
sustainability.

Thus, the resulting trade-offs and synergies need to be 
balanced in light of these overarching principles. This means 
that, for instance, the CC ceiling cannot bow to the narra-
tive of economic profit postulated by the agro-industry. It 
is clear that any serious attempt to develop targets for meat 
consumption needs to consider the effects on employment 
and profitability of the industry. However, these cannot reign 
at the expense of planetary sustainability. This challenges 
one of the dominant narratives in the food system, whereby 
economic competitiveness is one of the main goals against 
which trade-offs are weighed (EC 2020d). Following this 
narrative, the high yields generated by intensive food pro-
duction systems, in which meat is produced at low costs, are 
seen as synergistic with food security. However, intensified 
food production systems are associated with environmental 
challenges due to, for instance, widespread use of mono-
cultures and pesticides. Such intensified systems also tend 
to neglect the social and economic situation of small-scale 
producers and rural communities (EC 2020d).

In contrast to this dominant narrative, in the proposed 
conceptual framework, the meat consumption ceiling is 
to be defined considering environmental concerns over 

economic competitiveness. Therefore, the emerging trade-
offs can be arguably handled in a way that is more conducive 
to sustainability transformation. Meanwhile, food security 
and socioeconomic considerations can be duly considered 
when defining the meat consumption floor. The key here 
is shifting the dominant discourses (e.g., meat needs to be 
produced at low costs to ensure food security) along with 
the associated norms and values. In this regard, the partici-
patory approaches leading to the definition of the meat CC 
should pay special attention to the inclusion of bottom–up 
marginalized perspectives. Including these perspectives is 
key to ensure a power-sensitive negotiation process and to 
reveal systemic power constellations protecting the status 
quo (Pirgmaier 2020).

Main challenges for the implementation 
of the conceptual framework

Engaging with powerful and marginalized actors

Participation has been defined as “processes in which indi-
viduals take part in decision-making that affects them” 
(Wandersman 1981, cited in Blackstock et al. 2007, p. 728). 
It typically involves individuals who are otherwise not 
entrusted with decision-making power (Renn 2005). One 
of the most common criticisms of participatory processes 
is that they can override existing and legitimate decision-
making structures and promote group dynamics that tend 
to reproduce the interests of the powerful elites. Cooke and 
Kothari (2001) describe this as the "tyranny" of participa-
tion. Achieving inclusion in this context is a balancing act 
in which both the powerful and the marginalized are brought 
together (Kok et al. 2021). The established and well-con-
nected actors (e.g., industry, policy-makers) are needed to 
ensure the impacts of the process, for instance, by providing 
credibility to the outcomes and linking them to policy meas-
ures. The under-represented actors (e.g., citizens/consumer 
groups, small farmers, and NGOs) can contribute to this 
process by providing legitimacy, increasing societal support, 
and by broadening dominant perspectives (Kok et al. 2021).

Inclusion is especially important for the transformation 
of the food system (Bui et al. 2019) where power asym-
metries, including the vested interests of big agri-food cor-
porations, have been widely documented (Fuchs et al. 2016; 
Morgan et al. 2008; Yates et al. 2021). It has been argued 
that concentrated corporate power in the food system tends 
to shape the direction of change in ways that maintain the 
status quo, hindering transformation towards more sustain-
able and inclusive outcomes (Conti et al. 2021). We know, 
for instance, that a previous version of the F2F strategy 
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explicitly proposed to “stop stimulating the production or 
consumption of meat”,4 while the final version compromised 
on “support to the most sustainable, carbon-efficient meth-
ods of livestock production” (EC 2020a, p. 10).

The literature exploring the role of power in shaping the 
outcomes of participatory processes offers some valuable 
suggestions to neutralize power imbalances. For example, 
Barnaud et al. (2010) suggest performing an initial stake-
holder analysis (and their interests and socio-political 
context), as a means of anticipating potential obstacles to 
achieve an equitable and concerted process, and essentially 
identify mitigation options through the prior adaptation of 
methods and tools. Wollenberg et al. (2001) argue that try-
ing to reach consensus too fast often fails to tackle power 
inequities, emphasizing on the need to go beyond an initial 
apparent consensus that often reflects the interests of the 
most powerful. To avoid superficial compromises, along-
side plenary discussions, individual interviews and small 
group discussions can provide all the participants the oppor-
tunity to freely express and further articulate their opinions 
(Barnaud et al. 2010). Other scholars claim that orientation 
towards consensus constrains diversity and inclusiveness 
and, therefore, it should not be the principal guiding logic 
of co-production (Díaz-Reviriego et al. 2019). Accommodat-
ing pluralism, contestation, informed dissent, and difference 
should also be a paramount goal of participatory processes 
(Turnhout et al. 2020). Some even praise the value of con-
flict itself, as a form of participation, since it gives voice 
to emergent positions and groups that challenge dominant 
institutions (Cuppen 2018). Overall, what this literature rec-
ommends is to recognize politics and power as an inherent 
part of the co-production process (Turnhout et al. 2020). 
This entails negotiations that openly discuss power issues, 
making power asymmetries more explicit and reflecting on 
the often implicit assumptions and expectations about each 
other’s roles and responsibilities (Mansbridge et al. 2010, 
cited in Turnhout et al. 2020, p. 17).

Acknowledging cultural acceptability and other 
intangible human needs associated with meat 
consumption

Cultural food adequacy is receiving increasing attention 
in the literature on food systems (Bené et al. 2019). While 
the criteria to qualify this dimension are still unclear, they 
require, as a minimum, the recognition of social and cultural 
values associated with food, which go far beyond nutrition 
(Béné et al. 2019). This is important for the case of meat, as 
often the normative standards and beliefs about the levels 
and types of meat consumption are culturally loaded and 
need to be contextualized (Nguyen and Platow 2021). Yet, 

it has been acknowledged that there is no scientific way to 
determine the boundaries of meat consumption based on 
cultural preferences (Buckwell and Nadeu 2018). A possible 
approach to overcome this challenge is to define an overall 
corridor at the EU level, in which the ceiling and the floor 
apply to the EU as a whole. Then, the corridor could be 
broken down for each Member State, according to criteria 
that acknowledge the cultural diversity of European foods 
and diets. This would entail negotiations in which Member 
States would have to make their fair share of the effort to 
respect the overall EU corridor.

At the individual level, meat consumption is not just a 
satisfier for nutrition but also fulfills other needs such as 
identity or social belonging (Kanerva 2022; Nguyen and 
Platow 2021). Including such considerations when defin-
ing the floor of the meat CC would make the calculations 
far more complex. The fact that CCs impose not a single 
target, but a consumption space, leaves room for these vari-
ous other needs to be fulfilled. As long as their satisfaction 
does not cross the CC ceiling, they can be fully recognized 
in the space within the corridor, where individuals are free 
to consume as they wish.

Considering spatial dynamics

While our framework makes it possible to identify how 
much meat production might be needed to satisfy human 
needs and protect livelihoods within environmental limits, it 
is not intended to identify where this production should take 
place (neither within nor outside the EU). This raises ques-
tions about the spatial dimensions of the meat CC, especially 
as it pertains to the attribution of the environmental pres-
sures and impacts associated with meat production, some of 
which (e.g., the use of water or land, or emissions of excess 
nutrients) are highly location specific (Vanham et al. 2019). 
For instance, in some regions in Europe, high concentrations 
of intensive livestock production cause serious problems 
with the eutrophication of waterways (Garnier et al. 2016). 
The location of meat production is also highly relevant when 
evaluating impacts on livelihoods, since cultural contexts 
vary geographically. In this sense, a good understanding of 
the actual location where the impacts of meat production 
happen is crucial when designing production-side mitiga-
tion options.

The extent to which this should inform the spatial attribu-
tion of the meat CC is, however, questionable. In our frame-
work, although both meat production and consumption are 
considered, a clear distinction between the two is made. 
When considering the concerns for equity and justice that 
lay at the heart of CCs, in principle, it would not be accept-
able to attribute a higher meat consumption "allowance" 
to a Member State that has, for instance, greater water and 
land availability, or waterways which are less vulnerable to 

4  Refer to: https://​www.​polit​ico.​eu/​wp-​conte​nt/​uploa​ds/​2020/​05/​
Farmt​oFork​May001.​pdf. p. 11.

https://www.politico.eu/wp-content/uploads/2020/05/FarmtoForkMay001.pdf
https://www.politico.eu/wp-content/uploads/2020/05/FarmtoForkMay001.pdf
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eutrophication. Therefore, although the overall environmen-
tal impact assessment needs to acknowledge specific meat 
production contexts, the capacity to produce meat with lower 
impacts in a certain Member State would not necessarily 
imply a higher environmental consumption ceiling for this 
Member State. The same rationale would apply to the floor 
where, for instance, the extent of grasslands in a given Mem-
ber State should not necessarily be associated with a higher 
meat consumption floor. This is one of the ways in which the 
CC’s emphasis on consumption over production opens new 
avenues to discuss more equitable alternatives to character-
ize “sustainable meat consumption”.

Conclusion

This article presents a conceptual framework to steer meat 
consumption in a more sustainable direction. Based on CCs, 
it offers a new narrative that can guide both science and 
policy. From the scientific perspective, the inter-disciplinary 
nature of the framework affords an overview of the connec-
tions across the multiple perspectives linked to the character-
ization of “sustainable meat consumption”. From the policy 
perspective, it has the potential to increase policy coherence 
across the highly fragmented areas (agriculture, nutrition, 
health, trade, climate, environment, energy, and competi-
tion) currently involved in meat consumption and produc-
tion. Based on public participation and attuned to the Green 
Deal’s ambition to “leave no one behind”, such a framework 
could strengthen the policy rationale to implement the much-
needed demand-side measures to reduce meat consumption.

We acknowledge the complexity of the task. However, 
complexity should not be an opportunity for interest groups 
to cloud the issue, or for science and policy to settle for shal-
low solutions. As the authors who coined the concept of CCs 
argue (Fuchs et al. 2021, p. 67), as long as problems keep on 
being framed as a sole function of inefficient technologies 
or poor individual choices, we will return to the same tired 
solutions, to the detriment of the bolder possibilities needed 
to achieve real sustainability transformation.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.
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