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“There is too much bad news to justify complacency. There is too
much good news to justify despair.”

Donella Meadows

“Sustainability is a new idea to many people, and many find it hard
to understand. But all over the world there are people who have
entered into the exercise of imagining and bringing into being a
sustainable world. They see it as a world to move toward not
reluctantly, but joyfully, not with a sense of sacrifice, but a sense
of adventure. A sustainable world could be very much better than
the one we live in today. ”

Donella Meadows, Jorgen Randers, Dennis Meadows, Limits to
Growth: The 30-Year Update, 1990



Abstract

English

When it comes to implementing changes in agri-food value chains, the final decision to take
must be accepted by all the direct and indirect actors of the value chain and it must also take
into account several economic, social, environmental (including health) aspects. It is therefore
a multi actor and multi criteria decision. To take the best possible decision and ensure a viable
and sustainable value chain it is necessary to anticipate and evaluate the possible important
impacts that the change envisioned might have on the value chain and its stakeholders. The

work shown throughout this manuscript is driven by the motivation to know how to do that.

Changes in agri-food value chains do not have predefined and pre-categorized impacts. It is
therefore necessary that the method used is inclusive of all possible impacts. Plus, to guarantee
that the impacts identified and evaluated are relevant to the value chain, it is important that the
people potentially impacted by the change as well as experts of the value chain are engaged in
the process, hence the use of participatory methods. The objective is to identify a potential

future state scenario with the least unfavorable externalities possible.

Here, several methods are combined to optimize the process of anticipating and evaluating the
impacts of changes in agri-food value chains. Participatory prospective methods are used to
anticipate the possible evolutions of the value chain. After that, multi criteria argumentation is
combined with type Il social LCA to identify and evaluate the most important impacts based

on stakeholder interviews.

The work of this thesis is carried out within the framework of project SENTINEL.: the actors of
the French pork sector will be confronted with collective choices, concerning the
implementation of new tools for PCBs detection. This value chain is taken as an example for
project Sentinel. The method developed can however be applied to all sorts of value chains
undergoing all sorts of changes. The main necessary criteria to fulfill is to have stakeholders or
experts willing to discuss the matter. In fact, for several reasons stated throughout the Sections,
the method elaborated is used to anticipate and evaluate the impacts of a potential crisis in the
French pork value chain.



French

Lorsqu’il s’agit de mettre en ceuvre des changements dans les filiéres agroalimentaires, la
décision finale a prendre doit étre acceptée par tous les acteurs directs et indirects de la filiére
et elle doit également prendre en compte plusieurs aspects économiques, Sociaux,
environnementaux, sanitaires, etc. Il s’agit donc d’une décision multi acteurs et multi critéres.
Pour prendre la meilleure décision possible et garantir une filiére viable et durable, il est
nécessaire d’anticiper et d’évaluer les éventuels impacts importants que le changement envisagé
pourrait avoir sur la filiere et ses parties prenantes. Le travail discuté tout au long de ce

manuscrit présente une maniere de faire cela.

Les changements dans les filieres agroalimentaires n’ont pas d’impacts prédéfinis et pré
catégorisés. Il est donc nécessaire que la méthode utilisée tienne compte de tous les impacts
possibles. De plus, pour garantir que les impacts identifiés et évalués soient pertinents pour la
filiere, il est important que les personnes potentiellement impactées par le changement ainsi que
les experts soient impliqués dans le processus, d’ou 'utilisation de méthodes participatives.
L’objectif est d’identifier un scénario d’un potentiel état futur avec les conséquences les moins

défavorables possibles.

Plusieurs méthodes sont combinées pour optimiser le processus d’anticipation et d’évaluation
des impacts des changements dans les filieres agroalimentaires. Des méthodes de prospective
participative sont utilisées pour anticiper les évolutions possibles. Ensuite, 1’argumentation
multi critére est combinée a 1’analyse de cycle de vie (ACV) sociale de type Il pour identifier

et évaluer les impacts les plus importants sur la base d’entretiens avec les parties prenantes.

Les travaux de cette theése sont menés dans le cadre du projet SENTINEL : les acteurs de la
filiere porcine frangaise seront confrontés a des choix collectifs, concernant la mise en place de
nouveaux outils de détection des PCB (contaminants chimiques issus de I’environnement et qui
sont perturbateurs endocriniens). Cette filiére est prise comme exemple pour le projet Sentinel.
La méthode développée peut cependant étre appliquée a toutes sortes de filieres subissant toutes
sortes de changements. Le principal critére nécessaire a remplir est d’avoir des parties prenantes
ou des experts préts a discuter. Pour plusieurs raisons énoncées tout au long des chapitres, la
méthode élaborée permet d’anticiper et d’évaluer les impacts d’une crise potentielle dans la

chaine de valeur porcine francaise.
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Chapter 1. General introduction

Section I. Social context

1. A growing concern for sustainability

a. A historical emergence of sustainability and its pillars

Historical roots and origins of the sustainability concept are hard to trace back (Kidd, 1992).
The modern broad concept of sustainability however emerged in the late 20th century in ‘The
Limits to Growth’ report to the Club of Rome which pleads for a “world system that is
sustainable” (Meadows et al., 1972). Even though the world agreed on the paradigm of
sustainable development?2, and ‘sustainability science’ is seen as a distinct field (Purvis et al.,
2019; Schoolman et al., 2012), there is little to no consensus on what sustainable development
actually means as there are multiple interpretations and context-specific understandings (Kidd,
1992; Purvis et al., 2019). Over the years, one description of sustainability and sustainable
development prevailed: it employs three pillars which encompass economic, social and
environmental goals (Basiago, 1995; Gibson, 2006; Pope et al., 2004; Purvis et al., 2019). The
social component consists of the “continued satisfaction of basic human needs”, the
environmental pillar focuses on the “continued productivity and functioning ecosystems” and
the “protection of genetic resources and the conservation of biological diversity”, whereas the
economic principle supposes we resolve “the limitations that a sustainable society must place
on economic growth” (Brown et al., 1987). Sustainable development is often modelled as three
intersecting circles (society, environment and economy), sustainability being the intersection
of the three (Barbier, 1987).

b. Questioning sustainability and growth

From the day the concept of sustainability emerged, scientific panels agreed that our industrial
ways of living are not sustainable (Meadows et al., 1972; The Ecologist, 1972), at least not on
a finite planet, meaning that the development which meets the needs of the present compromises

! The International Union for Conservation of Nature (IUCN) first introduced the term ‘sustainable development’
in 1980.

2 Bergen Declaration on Sustainable Development resulted in the establishment of the ‘precautionary principle’
meaning that, theoretically, we have to protect the future against the harmful actions of the present. The earth
summit held in Rio de Janeiro in 1992 gathered over 120 nations, which agreed that sustainable development is
the most important economic and environmental policy for the 21 century.
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the ability of future generations to meet their own needs (Brundtland, 1985). The economic
growth preached during the post-war period was questioned (Meadows et al., 1972): it was once
seen as key to solving environmental and social problems whereas it is fundamentally
incompatible with environmental and social dimensions and inconsiderate of them (Arndt,
1987; Brundtland, 1985; Caldwell, 1984; Tulloch, 2013; Tulloch & Neilson, 2014; Van Der
Heijden, 1999).

Sustainability remains a complex notion that is context specific and ontologically open. To
make the concept a reality, the United Nations has sought to refine Sustainable Development
Goals. Those are “integrated and indivisible and balance the three dimensions of sustainable
development: the economic, social and environmental” (UN, 2015). One of the aims was to
clearly define what is put behind the term sustainability and how it can be reached. Those SDGs
are encouraging, nevertheless, some issues regarding the feasibility and attainability of
sustainability can emerge (Purvis et al., 2019). In those 17 SDGs, the UN talk about promoting
“sustainable agriculture” as well as “sustained, inclusive and sustainable economic growth, full
and productive employment and decent work for all” (objective 8) and “sustainable
industrialization”, while combatting climate change. The UN hopes for a sustainable
development while sustainably using our resources. It all looks so very encouraging on paper.
However, in certain cases, those SDGs are not always feasible and attainable. They can also be
used in certain cases as a symbolic strategy for controversial companies and industries that are
environmentally problematic (Garcia-Meca & Martinez-Ferrero, 2021). Several authors talk
about the ‘myth’ of sustainable development. This can for example be the case for forest

governance (Delabre et al., 2020) and for human rights (Pogge & Sengupta, 2016).

Plus, the SGDs aim for a reconciliation of human development and ecological growth. Some of
the goals call for a protection of the planet and for “harmony with nature” (goals 6, 12, 13 and
14) while another goal calls for global economic growth (goal 8) to be able to achieve the human
development objectives (UN, 2015). Those can be two contradictory things as Hickel (2019)
argues. In fact, he shows that “existing empirical evidence suggests that even with aggressive
policy measures and optimistic assumptions about efficiency improvements, it is not feasible
to achieve any reductions in global material footprint in the context of existing rates of GDP
growth” (Hickel, 2019, p. 879). Yoichi Kaya, a prominent Japanese economist and professor at
the University of Tokyo, also proves through multiple studies with his colleagues (Kaya, 1995;
Kaya & Suzuki, 1974; Kaya & Yokobori, 1997; Yamaji et al., 1993) that limitations of our

finite planet will unquestionably impede economic progress as they affect the earth’s
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atmosphere. Kaya & Yokobori (1997) and Yamaji et al. (1993) proceed to prove that it is urgent
to reduce global greenhouse gas emissions in all countries to limit climate change and its effects

on human populations.

All those concepts can be summarized in Kaya’s equation (Kaya & Yokobori, 1997). This
equation shows that reducing global greenhouse gas emissions while increasing domestic GDP
is contradictory. The simplicity of this equation is actually disturbing. To calculate global CO;
emissions, multiplying four factors in a certain order is enough: the world population, the GDP

per capita, the CO> content of energy and the energy intensity of the economy.

CO2 emissions = @2 x | TEP | x |GDP| x POPulation
TEP GDP POP

Cabonic gas content GDP per person
of energy

Energy intensity of
the economy

e The carbonic gas content of energy is the amount of carbon that each of the energies we
consume releases. It reflects the total energy used, that is to say, all sources of energy
(nuclear, solar, oil, coal, etc.). Schematically, it is close to zero for renewable and
nuclear energies, high enough for gas, very high for oil, considerable for coal.

e The energy intensity of the economy measures how energy-intensive the economy is to
produce value. In other words, it is the number of Kilowatt-hours (kWh) necessary to
manufacture a product or provide a service. We also talk about energy efficiency, for
example how much a vehicle consumes gas, a coffee machine consumes electricity, etc.

e And finally, GDP per person is the world average of purchasing power.

During the climate negotiations in Paris in 2015, a relative consensus was established that the
increase in temperature must not exceed 1.5°C worldwide by 2050. To remain under the
threshold of +1.5°C, “net global GHG emissions are projected to fall by 43% below 2019 levels
by 2030, 60% by 2035, 69% by 2040 (IPCC, 2023, p.56). This means that at least on the short
term (by 2030) greenhouse gas emissions must be divided by three at least. Studies even
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advocate CO2 neutrality by 2050 while the window for action shrinks over the years, even
months (IPCC, 2018, 2023)

The Kaya equation is presented as a mathematical equality, which implies that in order to reduce
CO2 emissions it is necessary to reduce one (or more) of the four other terms. That is, either
reduce the population (POPulation), or the GDP per person (GDP/POP), or improve the energy
efficiency (TEP/GDP) or even decarbonize the energy produced?.

For the population

It seems inconceivable to drastically reduce the world's population by three in a democratic and
desirable way. Only wars, diseases and famines have caused such demographic recessions. The
problem is that the UN estimates that we will be around 9.6 billion by 2050%. This considerable
growth requires dividing at least one among the other terms of the equation by four rather than
only by three.

For the GDP per person

The GDP per person has been increasing for decades until 2015 for European Union countries.
Without it, the purchasing power would fall, leading to social riots and conflicts. Besides,
reducing this factor goes against the sustainable development goals of reducing poverty
(objective 1), decent work and economic growth (objective 8), reducing inequalities (objective
10) and encouraging sustainable consumption (objective 12). A 2% increase in GDP per person
means that this term is multiplied by 2.2 in 2050. Reducing CO2 emissions would then

necessitate that the other two terms of the equation be divided by nine in total®.

For the energy intensity of the economy
Global energy efficiency has already increased by 30% in 35 years; the prolongation of this
trend would lead to a decrease of 35% in energy intensity. This is however highly optimistic as

the first efforts are the easiest to make, and an energy gain is often lost by an increase in uses®.

For the carbonic gas content of energy

3 This mathematical equality is subject to criticism, in particular by the use in the equation of more or less
"objective" terms. First, there are certain limitations concerning the accuracy of the census carried out in some
countries to assess their population. On the other hand, the use of certain indicators is open to criticism. Indeed the
GDP is a market value, extremely vague, which does not include negative externalities, such as damage to the
environment, or the happiness of a country’s inhabitants (Affagard et al., 2019). However, this equation remains
key to understanding past and present analyses of climate, as well as conjecture about future trajectories. It helps
in defining climate policies, but also helps to understand the links between climate and economy.

4 ONU : la population mondiale devrait atteindre 9,6 milliards en 2050 | Nations Unies

5 « Qu’est-ce que 1’équation de Kaya ? », published 02/01/2014 on Jancovici.com
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As for decarbonisation, it requires considerable investment in renewables and nuclear. Even
though the interest in renewable energies is highly increasing, according to specialists, these
levers will not be enough to limit warming to 1.5°C (IPCC, 2018, 2023).

“Just as there are planetary boundaries beyond which lies environmental degradation that is
dangerous for humanity, so too there are social boundaries below which lie resource

deprivations that endanger human well-being” (Leach et al., 2013, p.85).

2. A growing concern for social boundaries and impacts

a. Integrating social boundaries on a worldwide scale

There are social boundaries that are analogous to planetary boundaries, and the former are less
known than the latter. Raworth (2012) states that “policies aiming for sustainability can
exacerbate poverty” because of “poor policy design and implementation” (p.16). She advocates
for an alternative economic model in her book “Doughnut Economics” (Raworth, 2017). On a
global scale, she proposed 11 social boundaries based on the SDGs that were elaborated during
the Rio Conference on sustainable development in 2012. By combining the social boundaries
with the environmental ones, she came up with a doughnut-shaped representation as shown in

figure 1 below.

Figure 1: social and planetary boundaries from Raworth (2012)
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Through that representation, Raworth (2012) and Leach et al (2013) insist on the importance of
bringing together social and natural scientists from different fields. The role of social scientists
is thus to characterize actors, systems, limits and boundaries, and comprehend the political,
economic, social or other phenomena that influence current orientations. Leach et al (2013) also
insist on the need to incorporate the knowledge and expertise of citizens, stakeholders and
policymakers. Bousset et al. (2005) in fact state that “policies for managing sustainability will
be effective only if they have the moral support of a great mass of people”, and to make sure of

that, the people should be included in the process of defining what is important or not.

GO, emissiong

LS Life satisfaction IN Income poverty DQ Democratic quality
LE Life expectancy EN Access to energy EQ Equality

NU  Nutrition ED Secondary education EM Emol t

SA  Sanitation SS Social support mploymen

Figure 2: shortfalls and overshoots of social and planetary boundaries on a worldwide
scale (for over 140 countries) in 1992 (a) and 2015 (b). From Fanning et al, 2022.

Figure 2 above maps out the current shortfalls and overshoots on a global scale for over 140
countries (Fanning et al. 2022). Fanning et al’s study shows that even though some
improvements were made from 1992 to 2015, currently, no country meets all the basic needs
of its population at levels of resource use that can be scaled sustainably to all people in the
world. They also projected current trends to 2050: their study shows that major changes are
needed to protect the health of people and the planet. They proceed to classify the countries
studied according to the number of biophysical boundaries transgressed and the number of

social thresholds achieved. Figure 3 below is extracted from their study. It clearly shows that
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no country in the 140 ones studied has managed to achieve low environmental overshoot while

reducing social shortfalls at the same time.
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Figure 3: number of social thresholds achieved vs number of biophysical boundaries
transgressed. From Fanning et al, 2022.

This representation of economics shows that social phenomena and environmental criteria are
deeply intertwined and that it is impossible to deal with one of them without taking the other
into consideration. It also proves what is said in 1.b that it seems impossible to reconcile
economic growth and a reduction of CO2 emissions. Current trends only deepen the ecological
crisis without necessarily addressing the social deficit (Fanning et al., 2022).
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Hence the importance of integrating social boundaries and taking into account social impacts.

But what are social impacts specifically? We talk about them in the following section.

b. What is a social impact?

An impact is a consequence of a change. Social impacts can be defined as “the consequences

to human populations of any public or private actions that alter the ways in which people live,

work, play, relate to one another, organize to meet their needs and generally cope as members

of society. The term also includes cultural impacts involving changes to the norms, values and

beliefs that guide and rationalize their cognition of themselves and their society” (Vanclay,

2002; International Committee on Guidelines & Principles for Social Impact Assessment
(ICGP), 2003). Vanclay (2002) classifies the social impacts in eight categories (Vanclay, 2002,

p. 185-186). Those general impact categories are not specific to value chains.

ways of life: how people regularly work, play, and interact with one another

culture: includes people’s common values, beliefs, and language or dialect
community: its nature, coherence, stability, services, and amenities

political systems: the degree to which people may influence decisions that have an
impact on their life, the degree of democratization occurring and the resources allocated
for this goal

environment: the standard of the water and air people utilize, as well as the quantity and
quality of the food they consume, their exposure to pollution and their physical safety
as well as their access to sanitation and resources

health and well-being: where ‘health’ is understood in a manner similar to the World
Health Organisation definition: “a state of complete physical, mental, and social well-
being, not merely the absence of disease or infirmity”

personal and property rights: as in civil rights and liberties and economic states

fears and aspirations: how safety is perceived, what the fears and aspirations for the

future are for the people and their families (Vanclay, 2002, p. 185-186)

As for Juslén (1995), he classifies them in 6 other different categories in his case study on land-

use and road planning in Finland.

The standard social impacts concerning noise level, pollution, and so on. Basically like
the environment and health and well being categories defined by Vanclay

The psychosocial impacts which resemble the impact categories ‘ways of life’, ‘culture’
and ‘community’

30
Section I. Social context



Chapter 1. General introduction

e The anticipatory fear as in the ‘fears and aspirations’ category presented above

e The impacts of carrying out the assessment, which has no equivalent in Vanclay’s
classification

e The impacts on state and private services

e The impacts on mobility (such as transportation, safety, obstacles).

Even though some impact categories can be found in several social assessments of value chains,
authors agree that it is impossible to clearly define what a social impact is, and that it is frankly
ineffective and unrealistic to have a predefined list of social impacts to apply to all sorts of
assessments (Macombe, 2013; Macombe & Loeillet, 2017a). In fact, the natures of the impacts
identified are usually very context dependent. It is also unlikely we will be able to detail all
social impacts caused by a change. To make things even more complicated, “social change has
a way of creating other changes” (Vanclay, 2002, p. 185). Because of that, we will be forced to
focus on the most important social impacts of a change. We talk more about impact
hierarchisation in section V.

The considerations above regarding sustainability, growth and social impacts concern the world
as a whole. Defining sustainability is very difficult on a global scale. Talking about
sustainability makes more sense when boundaries are predefined. In our case, we choose to
focus on value chain sustainability, more specifically, agri-food value chains. So, what about

assessing the sustainability of a value chain?

3. Zooming in on the social sustainability of agri-food value chains

Value chains encompass all the activities involved from the production of primary matter to the
final delivery of a product to consumers (Adli, 2002; Terpend, 1997). Value chains are integral
part of a social and economic environment, not to mention that they are dependent of and highly
influence the environment in itself (Fearne et al., 2012; Kopainsky & Stave, 2014; Lancon et
al., 2017; Linkov et al., 2020; Loeillet & Macombe, 2017). A sustainable value chain thus
presupposes that it preserves the environment in the literal sense as well as the socio-economic

environment.

To date, value chain analysis has primarily focused on economic and environmental
sustainability. Environmental sustainability is quantified through environmental life cycle
assessment (ELCA) (Guinée et al., 2011) whereas economic sustainability is the object of life

cycle costing (Fearne et al., 2012; Finnveden et al., 2009; Guinée et al., 2011). More and more
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concerns about social sustainability of agri-food value chains are emerging (Arce-Gomez et al.,
2015; Dreyer et al., 2006; Macombe, 2013; Macombe & Loeillet, 2017b; Mattila et al., 2018).

There are several ways to define social sustainability as lofrida (2016) shows through her table

on page 24 of her manuscript.

Social sustainability in value chains is a holistic approach referring to the consideration of the
social impacts caused by the existence of a product or a service throughout its life cycle. There
are several decisions that are taken to make agri-food value chains more socially sustainable.
For example, fair trade certifications were put in the objective of ensuring as much as possible
that farmers receive a fair price for their products and that they are treated fairly (Arnould et
al., 2009; Blackman & Rivera, 2011; Food and Agriculture Organization (FAO), 2021; Van
Rijn et al., 2016). Such certifications could also promote social sustainability by supporting
community development and worker rights (Arnould et al., 2009; Blackman & Rivera, 2011).
Agri-food value chains that aim to be socially sustainable can also support community
development initiatives by investing in local infrastructures, education and health-care
programs (Delgado & Canters, 2011; Falk et al., 2022). Those value chains can also promote
gender equality by ensuring equal access to resources, education and employment opportunities
(Barrientos, 2014). Agri-food value chains can also promote social sustainability by ensuring
that workers are treated fairly with dignity and respect, and have access to basic human rights
such as health care, education, fair wages and safe working conditions (Gravelle & Sutton,
2009).

Despite the growing interest in sustainability assessment, there is still a lack of knowledge and
a need for other methods to be developed to assess social impacts more easily, hence the work

done through this thesis.
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Section I1. Scientific context

1. Existing tools to assess sustainability of a defined system

In general, authors who assess the sustainability of a system do not share their thoughts on the

theoretical foundations of their proposals. There are, however, exceptions. In most cases, the

authors implicitly rely on the axioms of Ecological Modernization (Mol & Spaargaren, 2000)

to propose sustainability indicators.

Numerous techniques and instruments have been created during the last few decades to evaluate

the overall sustainability of food systems (Alrge et al., 2016; Peano et al., 2014; Schader et al.,

2014). There are various conditions to differentiate them from one another.

Object of study: some methods are used on a product level to assess its sustainability
throughout its life cycle. Such methods include Life Cycle Assessment (LCA), Life
Cycle Costing (LCC) or type | Social Life Cycle Assessment (type | SLCA). Other
approaches aim to evaluate sustainability on a farm scale IDEA (Indicateurs de
Durabilité des Exploitations Agricoles) (Zahm et al., 2019), RISE (Response Inducing
Sustainability Evaluation) (Grenz et al., 2009; Hani et al., 2003) are some examples.
Other methods assess sustainability on a more global value chain level (CAPRI for
Common Agricultural Policy Regional Impact Analysis) (Helming, 2005) or even on a
regional level (SPA for Sustainability Potential Analysis) (Lang et al., 2007).
Purposes: assessing sustainability of a system can either be for research purposes, for
fast screening assessments or for advising either farm owners or policy makers.
Evaluated criteria: most sustainability approaches focus on environmental criteria. In
fact, authors often refer to “sustainability assessment” even when only environmental
aspects are assessed (Schader et al., 2014). Some approaches, like LCCs, cover only
economic criteria, while others try to include social aspects as well.

Sector specificity: the approaches can either be specific to certain sectors (e.g. AVIBIO
for poultry products by Pottiez et al., 2012 or DairySAT for dairy farms by England &
White, 2009), or they can be adapted to several ones.

Information sources: most approaches and tools for assessing food system
sustainability rest on pre-defined criteria, databases and models. For example, for
environmental assessments, sustainability assessment uses carbon footprint emissions

or other numerical data as inputs in pre-made models that give an end result. Social
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impact assessment is usually carried out in practice by the evaluation of “social
performance”, which essentially means that past or current states of a system are
instantly assessed using the UNEP/ SETAC guidelines (Macombe, 2013; Parent et al.,
2010; UNEP, 2020; UNEP/SETAC, 2009, 2013). Fewer approaches and methods are
based on stakeholder opinions. Nevertheless, as Alrge et al. (2016) said, “if the key
stakeholders are not given a responsible and full role in the development of any
assessment tool, it is less likely to be fit for their purpose and they are unlikely to take
ownership or have confidence in it”. Indeed, when stakeholder involvement is
insufficient, the tools used can fail to become widely adopted (Alrge et al., 2016).
Stakeholders of the agri-food value chain are in the best position to say what is working
or not in terms of sustainability of the food system and what criteria should be taken
into consideration in the phases of assessment, advising and monitoring, provided those
to involve are wisely chosen. Stakeholder participation is detailed in section VII of the

manuscript.

A single tool cannot claim to have the right answer to assessing sustainability of a defined
system (Alrge et al., 2016; Schader et al., 2014), on one hand because specific dimensions of
sustainability are usually addressed, and on another hand, the evaluated criteria are mostly
predefined when adopting sustainability assessment approaches. Most of the time, assessing a
food system’s sustainability thus requires combining several tools and methods that are

appropriate to the context and to the desired purposes.

2. Gaps in social sustainability assessments

Social sustainability assessment is a complex and interdisciplinary field. Despite the progress
made, there are still scientific gaps that need to be addressed to improve the quality, accuracy
and relevance of social sustainability assessment (Arce-Gomez et al., 2015; Dreyer et al., 2006;
lofrida et al., 2018; Macombe, 2014).

1. Lack of consensus on impact assessment methods: there is still no consensus on the best
methods for assessing the social impacts of a product or service. Different studies use
different impact assessment methods, which can lead to inconsistent results. Further
research is needed to develop and validate impact assessment methods that are
scientifically robust and widely accepted.

2. Data availability and quality: social LCA requires data on a wide range of social

indicators, such as labor conditions, human rights, and community health and safety.
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However, such data is often scarce or of poor quality, especially for small and medium-
sized enterprises (SMEs) and developing countries.

3. Lack of transparency and stakeholder engagement: social LCA studies often lack
transparency and do not involve key stakeholders, such as workers, local communities,
and civil society organizations. This can lead to a lack of trust and credibility in the
results.

4. Limited consideration of social context: social LCA studies often focus on the social
impacts of a product or service in isolation, without considering the broader social
context. For example, the impacts of a product on labor conditions may be different in
different regions or countries, depending on the prevailing social and economic

conditions.

Addressing these gaps is necessary to improve the quality and relevance of social LCA for

social assessments.

3. Constructing the research question

The work shown throughout this manuscript is driven by the motivation to know how to better
assess and evaluate important social impacts of changes before they are implemented in agri-
food value chains. Thus, the general question raised is which methodologies should we use to
anticipate and evaluate important social impacts in agri-food value chains? By answering
the question, the hope is that some of the gaps in social sustainability assessment could be

partially breached.

The final decision concerning the change must be acceptable for all the direct and indirect actors
of the value chain and it must also take into account several economic, social, environmental
(including health and safety) aspects. It is therefore a multi-actor and multi-criteria decision.
To take the (hopefully) best possible decision and ensure a viable and sustainable value chain
it is necessary to anticipate and evaluate the possible important impacts. This is crucial for the
identification of the ones to prioritize and bring to the attention of the stakeholders (Arce-
Gomez et al., 2015).

The method developed has to be adapted to value chains, more specifically agri-food value
chains. For that reason, in section Il1, we first start by defining what is meant through the term
value chain. Section IV discusses more in depth the evaluation process and how social LCA
helps in evaluating social impacts. Because social impacts are numerous and of different nature,
it is preferred to determine the most important social impacts to take into consideration. For
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that reason in section V, the different ways to prioritize impacts are stated. To ensure a viable
and useful approach, it is important to engage participants by “using their knowledge and local
expertise to identify community-level impacts” (Becker et al., 2003); they are in the best
position to tell us what could happen and how the food system could evolve. This guarantees
that the impacts identified are relevant to the food system’s stakeholders (Arce-Gomez et al.,
2015; Becker et al., 2003, 2004), and that they are also as diverse as possible so that we do not
neglect any important aspect and especially any stakeholders. Ultimately, it helps improve
knowledge of all dimensions of sustainability (Peano et al., 2014). For those reasons, after
presenting our research position in section VI, the need for participatory methods when
anticipating and evaluating social impacts is debated in section VII. The state of which the
impacts are studied is a future state. In consequence, we need to anticipate the evolutions of the
food system through a prospective approach, which we talk about in section VII1. The objective
is to identify a scenario with the least unfavorable externalities possible in order to better inform
decision-makers and stakeholders of the system studied. Changes in agri-food value chains do
not have predefined and pre-categorized impacts. It is therefore necessary that the method used
is inclusive of all possible impacts. Multi criteria argumentation therefore seems to be a good
way to remedy these difficulties: by construction, multi criteria argumentation takes into
account all types of impacts, and it incorporates stakeholder perspectives and opinions (which
is essential as we’ve said before), producing a more relevant and sustainable decision-making
process (Estévez et al., 2013; Freeman & McVea, 2001; Sohn et al., 2020). This method and

the tool used are disclosed in section IX.

The method proposed in this manuscript is applied to the French pork value chain®. This value
chain is briefly presented in section X. Then, in sections XI and XII, the results of application

are presented.

® The work presented in this manuscript is financed by the National Research Agency project Sentinel. This project
emanated after the European Parliament has called on Member States to strengthen their food safety systems. The
French government therefore launched in July 2018 a new surveillance platform led by the Directorate General
for Food (DGAL). This platform involves 14 key partners including ministries (health, agriculture, economy),
research institutes (ANSES, INRA, ACTA, ACTIA), professional organizations and control laboratories. Sentinel
aims to strengthen the current food chemical safety monitoring system. This project uses polychlorinated biphenyls
(PCBs) in meat as study models. The French pork value chain is taken as an example. To this end, high-speed,
sensitive and cost-controlled screening tools will be developed in order to:

e increase the effectiveness of regulatory inspections of health authorities;

o facilitate industrial self-checks;

¢ to enable preventive monitoring of PCBs at sub-regulatory levels.
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The manuscripts concludes in chapter 5 with the scientific and managerial contributions of the
work done (section XIII) and the work perspectives as well as a general conclusion and
discussion (section XIV).

To ensure a good implementation of those new PCB detection tools and to make sure they add value to the value
chain, implementing a cost/ benefit analysis while anticipating and evaluating the potential impacts that those tools
may have on the value chain is necessary.
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Chapter 2. State of the art

Treated concepts: value chain, filiere, life cycle, ex-ante evaluation, SLCA, prioritization

Our research question is “which methodologies should we use to anticipate and evaluate
important social impacts in agri-food value chains?”. To answer this question, it is ineluctable
that we start by introducing the four main concepts on which we based the work done
throughout those three years. Those four predominant notions are the anticipation, the
evaluation, the social impacts, the hierarchy of impacts to identify the most important ones and

the agri-food value chains.

In this chapter, we first start by outlining what we imply when we talk about an agri-food value
chain. We continue by discussing the different ways of anticipating and evaluating impacts —
and more specifically social ones- in a value chain approach. Being that social impacts are very
diverse and complex to identify and evaluate, evaluating all of them is an unattainable goal.

Hierarchisation is thus key to identify important impacts to evaluate primarily.
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Section I11. Defining and modelling agri-food value chains

Before tackling the social sustainability aspect of a system, it is important we first clearly define
it, and model it. In fact, modelling approaches help us cut through the complexity of a system,
in order to better understand key features and the way it works (Taylor, 2005). This allows us
to identify issues and improvement opportunities related to material and non-material flows,

which eventually helps us identify strategic actions to take at strategic times and places.

Defining the system to take into account and its boundaries when assessing social impacts is
very important because it formally delimitates what features are included/excluded by the study,
yet most of the time in SLCA studies, it is unclear how authors do so. A system’s boundaries
are sometimes considered equivalent in ELCA and in SLCA (Hunkeler & Rebitzer, 2005;
O’Brien et al., 1996). Even though Reap et al. (2008) consider this approach as fundamental
when doing a social impact assessment, they still mention that “the selection of key common
structural elements may prove less than straightforward” as there is a “potential to miss
important relationships” (p.296) between the stakeholders. In fact, the life cycle approach
inherited from environmental LCA does not take into account the network of organizations
neither does it consider the stakeholders’ strategies. Describing a socially sustainable food
sector requires a global value chain approach as well as a consideration of the competitive

dynamics overtime.

The aim of this section is to review the different ways of defining and modelling agri-food
value chains in order to find the model that is most effective when it comes to evaluating and

anticipating impacts of changes in such systems.

1. A one-dimensional approach: value chain, filiere and life cycle

a. Similarities and differences in concepts

Value chain VS filiere

The concept of ‘value chain’ first emerged in the global North countries with the evolution of
the agri-food sector and the rise of mass distribution. Porter (1985) defined the value chain as
a succession of activities that allow a product or service to go from production phases to being
delivered to the final consumers. This definition is value-oriented. It quickly became a tool to
analyze business strategies and competitive advantages in a context of globalization and
transnational exchanges, meaning it served for strategic management (Porter, 1985).
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The notion of ‘filiere’ was first conceptualized by French agricultural institutions as an
input/output model describing the different flows connecting actors to each other (Chait, 1949).
It also refers to the succession of organizations from the production of primary matter to the
consumption of the final product. However this notion is a bit more complex than ‘value chain’
as it allows stakeholders and decision makers to grasp the complexity of the economic reality
as well as the complexity of relations between stakeholders (Lagarde & Macombe, 2013;
Lancon et al., 2017).

Through the years, both value chain and filiere concepts were adopted by many actors of
different horizons —economists, agronomists, politicians, etc...- and the distinction between
those two notions became blurry; defining a ‘value chain’ thus became harder and harder. Some
authors use the term value chain instead of filiere, and they talk about ‘Value Chain Thinking’:
it is “the process of understanding how to look at value networks from a broader perspective
and look at how the overall pattern of the various components in the value network influence
one another as a unit” (Simatupang et al., 2017, p. 8). Since there is no equivalent of filiére in
English, the term value chain is usually used with the same notion in mind. That is in fact what
we also did throughout the manuscript: we talk about value chain, but what we really mean is
filiere.

A value chain in our terms consequently refers to the process through which a company sources
raw unprocessed materials, adds value through production, manufacturing and other operations
to produce a final product that is sold to consumers. Value chain is thus a concept that
summarizes the linked sequence of technical, logistical, commercial and social activities that
are necessary to produce and distribute a product or a service (Langon et al., 2017; Malassis,
1979; Simatupang et al., 2017; Taylor, 2005). It is not to be confused with ‘supply-chain’ that
is more of an operational management prespective. Supply-chain refers to the process of
supplying the product to the customer. This notion includes the flow of information, products,

materials and funds between different stages of selling a product to an end user.
Analyzing value chains

The value chains analysis was originally conceived to identify hotspots of value creation or
destruction in order to improve competitive advantages. A value chain approach is beneficial
for several other reasons (Lagarde & Macombe, 2013; Lancon et al., 2017; Porter, 1985;
Simatupang et al., 2017).
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e It allows for a better vision of the value chain in its entirety, while taking into account the
influence relationships between all players

e It widens the time frame during which a study can take place while paying careful attention
to the scale

e It allows stakeholders to seize unexpected opportunities by accentuating the value chain’s
flexibility, thus allowing a better understanding of how to improve a value chain throughout
the time.

e Changes can be implemented after elaborating a detailed plan and a thorough visualization
of how the value chain could become

The life cycle concept

In certain contexts (e.g. impact assessment), the notions of value chain and filiére are not
sufficient. The concept of ‘life cycle’ refers to a third viewpoint of the same system as value
chain and filiére. This notion is derived from the engineering science field. It considers the
whole life cycle of a product, before its production until its consumption or its recycling. The

main advantages of a life cycle approach are the following (Lagarde & Macombe, 2013):

e It allows us to identify and represent transfer of impacts from one step of the life cycle to
another, from one impact to another and from one group of people to another.

e It searches for cause and effect relationships.

When tackling social impacts, both notions of value chain as in filiere and life cycle are
essential. We need both because we want to look at the system as a network of organizations
linked by the process of producing a product, and it is also essential that we take into account
actor’s strategies to be able to assess the different impacts. Because the value-chain can be
translated into a life cycle, we can use life cycle approaches. Those will be discussed in section
V.

In the rest of the manuscript, we use the term value chain since it is an explicit term in the
English language, but what we really mean is a mix of life cycle and filiére. Indeed, we aim
to take into account the technical, logistical, commercial and social activities that are necessary
to produce and distribute a product or a service and we also want to identify, anticipate and
evaluate the transfer of impacts. If the thesis is ever translated in French, the term to use is

filiere.
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b. Describing a one dimensional agri-food value chain

There are several approaches to define an agri-food value chain. They can be distinguished in
the literature, depending on how the value chain is broken down into substructures and
depending on the approach adopted (technical, social or economic). Figure 4 represents the
material (produce) and non-material flows (e.g financial flows, contracts) throughout the
various steps of the value chain as well as the influence relations of external factors on them. It
also shows the different production steps proper to each stakeholder.

- P > <
Primary matter Producers » Distributors = Consumers » Recyclers
producers
? Material flows
A
Nonﬂr‘;\f‘\}:“a' rrrrrr Policy makers Researchers

Figure 4: steps, stakeholders and relations in a simple value chain model

Even though the main structure of a value chain is similar everywhere, in reality, value chains
are much more complex than the system represented above in figure 4. This complexity unfolds
through the number of stakeholders involved in a value chain. Indeed, in some cases, it happens
that a single stakeholder in the value chain can perform several functions and therefore represent
several links. Those are short supply chains, legally defined by the characteristic of mobilizing
a maximum of one intermediary between the producer and the consumer (LAW No. 2014-3447).
On the contrary, a value chain can include dozens of stakeholders: large-scale value chains or
those that are implemented in northern countries generally depend on more technologies, more
energy and inputs meaning that many steps and stakeholders are required for a product to reach
the consumer (Kopainsky & Stave, 2014). Complexity is raised even more as the representation
of a value chain highly depends on the perspective taken, whether it is social, technical,

economic, environmental, etc.

In most cases, an extended value chain analysis is necessary as it takes into account the material,

financial and intangible flows that link all stakeholders together. The extended models can

7 LAW No. 2014-344 of 17 March 2014 on consumption (1), Section V: Modernization of the means of control of
the administrative authority responsible for consumer protection and adaptation of the sanctions regime, chapter
4: Implementation of administrative sanctions
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either be represented from a technical point of view, from a sociological point of view, from a

‘drivers and feedbacks’ standpoint or from other aspects.

A technical model of an agri-food value chain
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Figure 5: technical stages of the pork products production in France (Source: ANSES,
2018)

From the technical point of view, the value chain is described according to the different stages
that follow one another, often chronologically. It represents a succession of actions carried out
by stakeholders, through the different phases of primary matter production, product production,
consumption of the final product and disposal after use (Kaplinsky & Morris, 2001; Terpend,
1997). This sequence of actions is influenced by certain policies (political, certifications,
governance, etc...) and research advancements.
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An actor/ organization based depiction of an agri-food value chain

Another description of the value chain can be done according to the various stakeholders,

actors® or organizations involved (producers, consumers, technical centers, cooperatives,

managers, research, etc.). Multi-actor work applies this type of modeling (Bourguet et al., 2013;

Croitoru et al., 2016). Figure 6 is a representation of the French pork value chain according to

the different stakeholders that make it up. In this portrait of the value chain, material flows from

one stakeholder to another are represented. Financial and contractual flows are also depicted.
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Figure 6: overview of all the stakeholders and actors according to the Tchayo

method (2015) adapted to the case of the pork value chain.

8 Actors are people, groups or organizations acting within a system of interest. Stakeholders are people, groups or
organizations that are affected by the project, interested in the project and/ or able to affect the project. Stakeholders
are actors whereas actors are not necessarily stakeholders.
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Intangible flows such as the competition between French stakeholders and foreign ones are also

represented through the importations.

A driver and feedback outlook on an agri-food value chain

The value chain can also be described according to different expected quality criteria
(environmental, economic, social, health, etc.). It is thus represented according to its drivers
and its feedback (figure 7).

This image of a value chain is applicable in work that uses multi criteria evaluations (Gésan-
Guiziou et al., 2020) and/or different variables (yield, input prices, etc.) as well as in systems
modelling (Kopainsky & Stave, 2014; Thomopoulos, 2018).
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Figure 7: defining an agri-food value chain according to its drivers and feedbacks.
Adapted from Kopainsky & Stave (2014)

All three models of agri-food value chains presented above are interesting and useful in
different cases depending on the objective. They are complementary and must be federated in
a vision that is both analytical and operative. The first model helps us understand how the value

chain functions and how the product is created. The second actor-based model is important to
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clearly identify stakeholders of the value chain and the relations between them; it also helps in
capturing which stakeholders are essential to operate the project. It is a model that can be used
to represent all likely organizations that may enter in the boundaries of social impact
assessment, meaning that it simplifies the identification of stakeholders that could be socially
impacted by a change in the value chain. Last but not least, the third model is quite practical
when trying to understand the social, economic and environmental ecosystem in which the
value chain is encased. It helps us to better grasp the real underlying issues a value chain faces

and it also helps us identify the stakeholders’ true needs and expectations.

Nevertheless, the social life cycle of a product according to Dreyer et al (2006) is an aggregation
of individual companies’ assessments. Indeed, “social impacts on people in the life cycle of a
product have a more clear relation to the conduct of the companies involved in the product
chain — and to the way the companies organize and manage their business” (Dreyer et al., 2000,
p. 89). The social life cycle of a product is thus defined according to organizations. Those
organizations are linked by physical flows (material, product or energy) but they are also
connected to each other through flows of services (technical, economic, intellectual). This is
reminiscent of the definition of the actor-based ‘filiere’ and the definition of value chain above
we choose to use in this document. In consequence, the one-dimensional actor-based model
is retained and extended in the following sections. This representation remains however
linear, and one value chain cannot be considered without taking into account the parallel ones
that are directly or indirectly linked to it (Lagarde & Macombe, 2013), especially when it comes
to anticipating and evaluating impacts of changes, which is our main driver. For that reason,
even though the one-dimensional approach is our base, it is not sufficient when assessing social
impacts.

2. A two-dimensional approach: value chain VS and with other value chains

The two-dimensional approach of a value chain takes into account competition as well as the
collaboration between two or more sectors. Competing sectors are the ones that propose goods
or services that are in competition with the goods and services proposed by the central firm of
the studied sector. In consequence, they respond to the same economic demand. Bidault (1988)
talks about ‘strategic arena’ that groups all competing industries. Nalebuff et al. (1996) add to
that strategic arena concept the complementary industries that independently make products or

services that develop in synergy with the studied system. They talk about co-opetition (meaning
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the combination of competition and complementarity between firms) and they thus introduce

the concept of value-net models.

According to Nalebuff et al. (1996), there are four types of players that can interact with the
main value chain. The first two are competitors: they can either be producers of direct or indirect
substitutes for the product of the value chain, or they can be in direct or indirect competition
for the resources used by the central firm. As for the complementary sectors, either they use the
product of the central firm or they provide resources to consumers for using the main product.
For example in the case of the French pork value chain, competing value chains may be
European or international pork producing value chains, whereas complementary value chains

would be barbecue sellers for instance (figure 8).
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Figure 8: example of a strategic arena and value net models of the pork value chain.
Adapted from Lagarde & Macombe (2013)

Taking into account the value chain’s competitors and complementors through the strategic
arena and value-net models allows for a better vision of who might be impacted if a change was
to take place in the central value chain. The strategic arena remains a vertical and horizontal
analysis of a value chain. However, the value-net model has other advantages than accounting

for the co-opetition phenomenon: it takes into consideration the time dynamics within the
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network of value chains (Lagarde & Macombe, 2013), which leads to a more extended and
complex modelisation of a value chain presented in the following paragraph.

3. A three-dimensional approach: value chain VS and with other value chains
through time

Lagarde and Macombe state that “it is important to build a model that describes all of the
relevant present and future players, as well as their own value chains and their dynamics”
(Lagarde et Macombe, 2013, p. 176). They describe a three-dimensional model called
‘systematic competitive model’. The basis of the model is the one-dimensional filiere model.
To that are added competitive value chains according to the strategic arena approach. In
addition to that, the value-net model elevates the description by adding the complementary

value chains, as described in the previous paragraph. The value-net approach takes the
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Figure 9: example of a systematic competitive model of the pork value chain. Adapted

from Lagarde & Macombe (2013)
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description of a value chain up a notch as it takes into account the dynamics between each value

chain. All of this is looked at across a pre-determined time frame.

Figure 9 above represents the systematic competitive model of the French pork value chain. In
it are represented the main French pork value chain, a general model of its competing meat
value chains and a complementary value chain (i.e. barbecue sellers’ value chain). All three are

represented through time.

Conclusion: describing an agri-food value chain

In this section, we saw that there are several ways to define an agri-food value chain.

e Value chain: it is a set of activities that ensure a product or service is delivered to an end
user. This notion is value-oriented as its name implies.

e Filiere: it refers to the chain of organizations from the production of primary materials
to the consumption of final products. The term captures the complexity of economic
realities and the complexity of relationships between parties.

e Life cycle: it examines the entire product life cycle, from product manufacture to
consumption or recycling. This notion simplifies the search for causal relationships and

the identification of impact transfers (between actors, steps of manufacturing, etc...).
The approaches to model agri-food value chains are summarized below:

v A one dimensional approach
o A technical model: describing the value chain according the different steps
o An actor-based model: describing a value chain according to the different
stakeholders that make it up
o Adrivers and feedbacks model: describing a value chain according to its drivers
and feedbacks
v A two-dimensional approach: takes into consideration complementary and competitive

value chains
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v A three-dimensional approach: takes into account complementary and competitive

value chains and the evolutions through time

Take-away from this Section

“Itis important to build a model that describes all of the relevant present and future players,

as well as their own value chains and their dynamics” (Lagarde et Macombe, 2013, p. 176)

= Systematic competitive model is the most adapted when it comes to anticipating

and evaluating the impacts of changes in agri-food value chains.

When anticipating and evaluating impacts of changes, it is thus important to take into
consideration the value chains’ organizations, the competitive value chains as well as the

complementary ones, all of that through a determined time frame.
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Section 1V. Evaluating social impacts of changes in agri-food value

chains

In the previous section, we talked about the different ways to define an agri-food value chain.
In those systems, change is inevitable, whether we choose it or not and whether we like it or
not, especially in uncertain contexts. However, what happens when changes occur in the
value chain? How can social sustainability be favored in the value chain after the change
occurs? To do so, we can start by anticipating the likely impacts a change could have on the
concerned value chain and evaluate those impacts. In this section, we talk more precisely
about the evaluation process (1) and more specifically about social evaluations (2).

1. The evaluation process

Evaluation is the process of assessing the effectiveness, efficiency, and outcomes of a program,
policy, or project. It involves systematically gathering and analyzing data to determine the
extent to which an initiative has achieved its intended goals and objectives (Gullickson, 2020;
Rossi et al., 2018; Scriven, 1991). Evaluation is important for several reasons. It helps improve
the quality of programs and policies by identifying strengths and weaknesses: it can thus be
used to inform evidence-based decision-making (Filstead, 1981; Rossi et al., 2018). It provides
a way of testing assumptions and theories, and generating new knowledge about what works
and what does not. Through it, decision-makers can make more informed and effective
decisions (Rossi et al., 2018).

Evaluation methods and technologies constantly evolve, reflecting a growing demand for
accountability and effectiveness in public and private organizations (Dahler-Larsen, 2011). The
evaluation process involves several tasks and several people (Dahler-Larsen, 2011; Rossi et al.,
2018).

a. ldentifying the problem/ issue

During this preliminary reflection phase, it is important to determine who are the evaluators,
what is evaluated and why the evaluation is taking place. It is important to identify the issue or

problem leading to the need for an assessment.
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b. Defining the system to study and determining its perimeters

Before beginning the evaluation of impacts of changes in agri-food value chain, the system
studied has to be defined. This calls for a delimitation of the spatial-temporal perimeters as well
as the perimeters of effects (at which levels the impacts of the product are taken into account)
(Macombe & Loeillet, 2017).

i. Determining the spatial perimeters of the study

The spatial perimeter consists of determining all organizations included in the life cycle, which
are sensitive to the product (Lagarde & Macombe, 2013), it means whose social behaviors could
change because of the change under scrutiny. They might be in the value chain itself (one-
dimensional approach) or in other complementary or competing value chains (two-dimensional
approach of a value chain). Delimiting the spatial perimeter of a social life cycle starts by

defining the different value chains to take into account as discussed in section Il1I.
ii. Determining the temporal perimeters

It is very important to pre-determine the temporal perimeter as some effects could be put aside
depending on the time necessary for them to be visible. This is already inferred in the three-
dimensional model of the value chain. Some impacts are visible after a few years -i.e. the
impacts of economic revenues on infant mortality rates (Bocoum et al., 2015)- whereas other
impacts are immediate (i.e. job creation or suppression). Because most social impacts are not
immediate, Lagarde & Macombe (2013) talk about a “temporal horizon at which one will assess
the impacts”. The temporal horizon depends on the impact studied. However, how do we
proceed when there is no specific social impact in mind? The criteria to take into account are
the duration of the competition between an organization and its competitors, and the duration
necessary for a change to be implemented in the value chain. The duration may also be specified
by project sponsors as it depends on the commissioner’s interests. Usually the time frame is set
to 3 to 5 years to guarantee that data can be gathered when discussing the change with

stakeholders.
iii. Determining the perimeter of effects

There are two main ways of conceptualizing and determining the perimeters of effects when it
comes to anticipating and evaluating impacts in agri-food value chains. The first one is
described in the UNEP guidelines for assessing social performance and the second one is
presented in Lagarde & Macombe (2013). The main difference between both methods is

whether we predefine the impacted stakeholders or not.
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The Guidelines’ approach

In the guidelines’ approach, the categories potentially impacted by the life cycle of a product
are usually predetermined. In other words, we define the system as we have shown in the
previous section, according to the different stakeholders involved. To that are added four other
stakeholder categories which are the local community, the national or global society and the
workers in a value chain (UNEP/SETAC, 2009). Those stakeholders are considered as primary
(Clarkson, 1995). Other stakeholder categories or subcategories of impacted people are added,
depending on the kind of impact and on the position of the stakeholder in the value chain. Even
though the guidelines are aware that determining a system’s perimeter in social LCA should
not be shifted from the environmental LCA boundaries, the same risk is still taken when using
this approach: certain affected stakeholders might be disregarded.

Lagarde and Macombe’s approach

Lagarde and Macombe (2013) believe that describing a system and fixing its boundaries
“precedes and conditions the choice of actors affected” (p. 173). This means that it is irrelevant
and counterproductive to emit a list of impacted stakeholders a priori. Those are determined as
the study goes on, after the system’s perimeters are clearly defined, at the same time as the

nature of each important impact is identified.
c. Selecting the criteria that measure the achievement of objectives

This step involves the establishment of a collection of information that must be processed and
interpreted to serve directly to understand the objective of the study set. This information then
allows the construction of criteria representative of the objective of the decision-makers (Crane,
1988; Fournier, 1995; Rousval, 2005). The aim of this work is to evaluate social impacts.
Nevertheless, other impacts can be highlighted by project sponsors (in the case of project
Sentinel, sanitary, economic and regulatory impacts are also demanded). Plus, since it is quite
difficult to define social impacts (as seen in the general introduction), it is safer if the method

developed takes into account several types of impacts, just in case!
d. Evaluating actions in a value chain at different stages of implementation

There are different times to evaluate actions amongst an agri-food value chain. When it comes
to evaluating impacts of changes in an organization, the judgment can be made either before
the project’s implementation (ex-ante assessment), during the project (in-itinere assessment) or
after the project’s implementation for ex-post assessment (Macombe et al., 2015). In the
following paragraphs, we give some examples to the different types of evaluation in
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chronological order in relation to the implementation of a change (or lack of change) in the

value chain.
i. Ex-ante evaluation methods

In ex-ante evaluation methods, the goal is to assess impacts of a change (or no change) before
it is implemented in the system. Some non-exhaustive examples of ex-ante evaluation methods
are predictions on the future based on the past with or without consensus (Macombe et al.,
2015). When there is no need for consensus, the basic assumption is that if something occurred
in the past, there is a high probability of it occurring again in the future. For example, some
forecasts predicted an increase in life expectancy if added value increased in the value chain
(Preston pathway in Feschet et al, 2013) or if inequalities were reduced (Wilkinson pathways
in Bocoum et al., 2015). The way this is done is generally through the establishment of impact
pathways, based on elaborated calculations and econometric data. However, the necessary
calculations are in some cases really complicated, and are very case and scale specific. Plus
numerous predefined conditions must be met for them to be valid, or else the pathway could be
misleading (Macombe et al., 2015). Methods with consensus are usually based on wide sets of
unknowns and assumptions, requiring consensus between researchers so that choices can be
made (Macombe & Loeillet, 2017). For example, a ‘human health’ impact can be calculated
using this kind of method, by utilizing data gathered for environmental life cycle assessment.
We distinguish two types of approaches for those consensual predictions: the ‘problem-oriented
approach’ tackles midpoint impacts responsible for damage to human health (Guinée, 2002),
and the ‘damage-oriented approach’ uses pathways developed by Goedkoop et al. (2001), which
identify and quantify the effects of five main environmental factors (amongst others) on human
health. Some studies combine both approaches for more results (Goedkoop et al., 2009). The

process remains however quite demanding in data and can be complicated to implement.
ii. In-itinere evaluation methods

In-itinere evaluation methods consist of observing and monitoring a change while it is being
implemented in the value chain. Those monitoring methods are based on criteria that reflect the
situation at the time of the assessment (Macombe & Loeillet, 2017). Those criteria are then
checked to make sure that the plan is still on track. It is mainly the performance that is measured
by using monitoring methods. Examples of such methods can be ad-hoc monitoring (the
selected criteria of evaluation are specific to the change implemented in the value-chain),

general dashboards (the criteria of evaluation are relevant across sectors and value-chains), etc.
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iii. Ex-post evaluation methods

Ex-post assessment takes place after the effects and impacts of the change start to be noticed.
There are certain conditions to meet when doing this type of evaluation. Indeed, the baseline
state should be clearly differentiated from the state of the system at the time of the evaluation;
one must be sure that the only cause that could explain the changes in the system and the impacts
observed is the change under scrutiny in itself (Macombe & Loeillet, 2017). Examples of ex-
post methods are monitoring through change. Monitoring provides information at various time
intervals after the change is enforced. Only short and medium term effects can be captured
through monitoring, plus those methods do not exclude the need for stakeholder consultation
so that they can say exactly what happened and why there is or isn’t a difference between the
baseline and the end state (Macombe & Loeillet, 2017). Other ex-post evaluation methods can
require reconstructing the baseline. This type of ex-post evaluation method is useful when there
is no information about the starting state. Reconstructing the past is however inevitable when it
comes to evaluating the impacts of changes during a long time lapse (Macombe & Loeillet,
2017).

The examples given above for ex-ante, in-itinere and ex-post evaluations are not necessarily
participatory. However, it is important to note that for all three timelines, the evaluation process
can be, and in certain cases is recommended to be, participatory.

Participatory approaches require the involvement of stakeholders of the value chain. And who
better to talk about the value chain than the people who belong to it? They supposedly know
best what is working or not, what should change or not and what the consequences of changing
(or not) will be on them and their peers. Participatory methods give access to multiple
perspectives as well as divergent opinions, which in theory allows decision makers to take the
best possible decision based on what stakeholders or experts of the value chain say. This means
that the gap between science and policy making is diminished (Filstead, 1981; Funtowicz &
Ravetz, 2003; Hirsch et al., 2010; Stringer et al., 2006). Cousins and Whitmore (2007) in King
et al. (2007) suggest two principal streams of participatory evaluation: practical participatory
evaluation and transformative participatory evaluation. The former supports organizational
decision-making and problem solving; in that case stakeholder participation is supposed to
enhance the evaluation’s relevance and utility (King et al., 2007). The latter calls for principles
and actions to democratize social change. The aim of such evaluation methods is to empower
people through participation and through their understanding of the links between knowledge,

power and control (Freire, 1982; King et al., 2007). Freire talks about “conscientization”.
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Despite the different central goals and historical roots (which we will not get into because it is
not the main subject of this work), both practical and transformative participatory evaluation
overlap (practical participatory evaluation can contribute to the empowerment of program
practitioners and both streams can add considerable practical value in project development and

implementation).

Once the type of assessment to do is chosen, it is time to evaluate the criteria as discussed in
the following section.

e. Evaluating the criteria
The criteria chosen can be evaluated either qualitatively or quantitatively.

To quantify a criterion is to assign a numerical value to it, in general according to a consensually
recognized measurement standard (i.e. kilogram, liter, etc...). Some may argue that numbers
are rigorous, as they highlight the objectivity of the study by forcing the evaluators to put aside

their interests.

To qualify a criterion usually means to assign a certain non-numerical value to it. However,
qualification of a criterion can also mean assigning a certain value to it, the value being non
consensually recognized, but sufficiently ‘objective’ and replicable to be able to address all
qualifications in the same manner. Indeed, numbers are more and more important when it comes
to decision-making, especially since they offer a way of perceiving and understanding things in
a precise and exhaustive way (Paradeise, 2013). This explains why they knew a huge success
with the emergence of evaluation methods. Attributing values makes it possible to distance
subjective information and objectify it, allowing a comparison of things that normally can’t be

compared together as they are of different nature.

Because quantitative methods are quite rare in social evaluations, the methods and tools chosen
to anticipate and evaluate impacts through this work are qualitative. Qualitative methods have
the particularity of being adaptable to several contexts of discovery. The process followed
through such methods is usually iterative and time consuming. The evaluation is intended to be

as rigorous as possible.
f. Consulting the results of the evaluation and developing an action plan

“Decisions about programs are too often made without systematically or transparently
accessing and appraising relevant research evidence and without adequate evaluation of their

impacts. We need to make better use of what we already know and we need to evaluate better
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the impacts of what we do” (Oxman et al., 2010, p.4). Impact evaluation could thus play a big
role when it comes to approving, adjusting or rejecting certain projects or public policy
decisions as Oxman et al insinuate. We can thus imagine it could also be useful for decision
making in agri-food value chains. It could help in grasping the challenges across all stages of
the value chain as well as the potential primary areas that decision-makers can affect (Maestre
etal., 2017).

The evaluation results obtained will then be used to make decisions on the changes to be
implemented in the sector. Indeed, decision-making is a necessary condition that distinguishes
evaluation from mere appraisal and the search for information (Gullickson, 2020; Rossi et al.,
2018; Rousval, 2005).

2. Social evaluation in agri-food value chains

There is a wide diversity of evaluation methods, depending on the objective of the evaluator
and on the object evaluated. If the aim is to evaluate projects, actions or program policies, or
on-site specific impacts, then the methods used are impact assessment methods like
environmental or social impact assessment (SIA) (Lehmann et al., 2013; Vanclay, 2002) or
health impact assessment (HIA) (Quigley & Taylor, 2004).

For organizations, the method usually consists of filling in indicators of corporate social
responsibility (CSR) or social auditing. When the object of study is a community, the methods
are either participatory action research (PAR) (Boyle, 2012), including participatory rural
appraisal (PRA) when it comes in rural settings (Chambers, 1994).

For the organizations of a value chain (easy to translate into the organizations of a life cycle),
the favorite method is social life cycle assessment. Social LCA ambitions to focus on the
evaluation of products and services all along their life cycle (Lehmann et al., 2011; Macombe
et al., 2013; O’Brien et al., 1996; UNEP/SETAC, 2013).

a. SLCA: past, present and future

SLCA was first conceived by researchers in the ELCA field. O’Brien et al (1996) state that at
the time, there was no specific methodology to assess social impacts. Social impact assessment
was thus highly inspired by environmental impact assessment and even integrated in it.
Nevertheless, the dimensions used for social or environmental assessments are different (Dreyer
et al., 2006; O’Brien et al., 1996; Weidema, 2006). In consequence, in 2006, some authors
stressed the need to develop an approach specific to the assessment of social impacts; the
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UNEP/SETAC taskforce was thus created. Its aim was to standardize and conceptualize social
LCA (Benoit et al., 2010). This led to the development of the “UNEP/SETAC guidelines for
social LCA”, published in 2009. Those guidelines describe a framework similar to that of
ELCA: definition of goal and scope, life cycle inventory analysis, life cycle impact assessment
and interpretation of results (UNEP/SETAC, 2009). They were a big step forward in the SLCA
field as they provided methodological sheets and databases devoted to facilitate the work of
researchers and practitioners. Nevertheless, in the following years, the application of those
guidelines was questioned as they only allowed the evaluation of social performances, and not
the evaluation of impacts of a change. A distinction between two types of social LCA thus

emerges (Norris, 2006). Those differences are presented in the next sub-section.

Figure 10 below shows the main different events and advances in SLCA from the first time it

was mentioned until today.
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Figure 10: social LCA through time

b. Type Il SLCA as a tool to evaluate social impacts in agri-food value chains

Life cycle assessments are part of the many analytical tools developed to assess the
sustainability of a product or project. In all life cycle assessments, Environmental Life Cycle
Assessment (ELCA or LCA) is the most commonly applied. It is a method of assessing certain

environmental impacts of a product and/or service throughout its life cycle. LCA is regulated
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by the 1SO standards 14040 (1997) and 14041 to 14044 (2006)°. Life cycle Costing (LCC) is
not yet a standardized economic and evaluation tool but is still used and finally Social Life

Cycle Assessment (SLCA) is the latest approach conceived and is still under development.

Social LCA evaluates the social impacts of a product’s existence or project on the different
actors involved (De Luca et al., 2017; lofrida, 2016). In accordance with the “life cycle” spirit,

social LCA focuses on the organizations of a product’s value chain (Dreyer et al., 2009).

Doing Type | Social LCA essentially means that we instantly assess past or current states of the
system (Macombe, 2013; Parent et al., 2010; UNEP/SETAC, 2009, 2013) through predefined
criteria. Given the difficulty of defining a social impact as said previously in the introduction,
up until now, there is no consensus on what the impact categories or sub-categories should be
when assessing social performances. The list of criteria provided by UNEP/SETAC (2013) is
thus consistently supplemented with various other criteria to which sometimes, certain
important criteria are added after surveying a panel of experts on the subject studied (Di Cesare
et al., 2018; Jargensen et al., 2008; Lehmann et al., 2013; Maister et al., 2020; Sureau et al.,
2018). There are a few databases developed in order to calculate and assess social impacts of
products throughout their life cycles. In 2013, the Methodological Sheets for Subcategories
were published (UNEP/SETAC, 2013), clarifying the use and objective of type | SLCA even
more. Product Social Impact Life Cycle Assessment Database (PSILCA, https://psilca.net/)
(Maister et al., 2020) and Social Hotspot Database (SHDB, socialhotspot.org) (Norris et al.,
2014) are two of the few platforms existing.

Even though the use of the Guidelines became more and more popular, some authors proposed
other ways of applying social LCA. Some indicators were extracted from ELCA (e.g. the
Disability Adjusted Life-years (DALY) indicator) (Arvidsson et al., 2018). Since social LCA
deals with a lot of qualitative data, one of the main challenges is quantifying the social data.
Type 11 social LCA tries to do so.

Type 11 social LCA is rather an impact pathway approach (O’Brien et al., 1996; Parent et al.,

2010), and can be an explorative ex-ante/ anticipatory LCAX method according to the

9 1SO 14040 describes the essential features of environmental LCA as well as its basis. 1SO standards 14041 to

14044 are destined for practitioners as they describe how to technically implement an LCA methodology

19 There are several Life Cycle Assessment (LCA) approaches which, according to Guinée et al. (2018) can be

divided into two main groups.

e Attributional LCA (A-LCA) is a way of modelling a situation in the past, present or future (explorative LCA),
without any changes happening in the value chain.
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nomenclatures used in environmental LCA (Arvidsson et al., 2023; Guinée et al., 2018): one of
its objectives (and main characteristics) is to anticipate the future social impacts of changes in
product life cycles (Macombe & Loeillet, 2013), by comparing different scenarios. This is the
main reason why type Il social LCA is a decision support tool (Macombe, 2013). The objective
is to identify a scenario with the least unfavorable externalities possible in order to better inform
decision-makers and stakeholders of the system studied. Until now, social LCA was used to
evaluate health impacts of changes in both existing (Feschet et al., 2013) and new value chains
(Bocoum et al., 2015). It was also used to assess the effects of a certain public policy on a value
chain, as was the case for the Croatian pork value chain (Lagarde & Macombe, 2013), or even
the biofuel sector (Blom & Solmar, 2009; Ekener et al., 2018).

o Explorative LCA (X-LCA) explores scenarios of possible futures by modeling the life cycle. X-LCA is a
“multi-model multi-paradigm approach” (Guinée et al., 2018) which necessitates an explicit formulation of
the research question and object of analysis. In X-LCA we can find the following methods among others.
They are presented in alphabetical order: anticipatory LCA (N-LCA) is a non-predictive tool that includes
prospective modelling tools and considerable stakeholder engagement. Backcasting LCA (B-LCA) explores
ways to attain sustainability. Consequential LCA (C-LCA) provides information on the direct and indirect
impacts occurring as consequences of a decision taken. Decision LCA (D-LCA) is based on C-LCA but uses
financial and contractual data as inputs. Integrated LCA (I-LCA) is an LCA integrated with other modelling
approaches (e.g. input-output analysis). Prospective LCA (P-LCA) estimates future impacts by using
scenarios.

When the aim is to evaluate consequences of changes by comparing several scenarios of implementation and non-

implementation, it is quite difficult to place ourselves in a specific LCA mode. For sure, we are not in an A-LCA

context but rather in an X-LCA one; however, we can be in either a C-LCA, P-LCA, N-LCA or Sb-LCA context.

Given the plurality of options, it can be difficult to identify in which X-LCA model we fit. Indeed, assessing

impacts of changes in advance falls in the scope of C-LCA; but to do that, we need to compare scenarios, which

falls either in the scope of N-LCA or P-LCA. Arvidsson et al. (2023) classify different LCA approaches according
to a temporal positionality (retrospective LCA for the past, contemporary LCA for the present and prospective

LCA for the future), and according to a ‘technology maturity” scale. Ex-ante LCA is thus an LCA that considers a

currently immature technology as mature in the future. It is a specific type of prospective LCA and it is identical

to anticipatory LCA (Arvidsson et al, 2023). Ex-post LCAs are studies that consider a mature technology at the
present time unlike lab-scale LCA that considers an immature technology at the present time.
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The difference between type I and type 11 SLCA is explicitly shown in figure 11 below.

Type | SLCA Type 11 SLCA
A
e % N 4 N
Performance p Effect Impact — 5 Durability
Situation of the value chain Consequence of a change Capacity of maintaining itself in time
attime t and adapt to the territory

Figure 11: difference between type | and type Il SLCA

The link between a performance and an effect is not always known nor valid.

Even though type | SLCA can be used to monitor the level of performance criteria over time, it
remains inadequate when the aim is to anticipate and evaluate social impacts of changes ex-

ante. Type Il social LCA is more adapted in that case.

Evaluation process when using type Il SLCA

Figure 12 below summarizes the general different steps followed when doing a type 11 social
evaluation of changes in agri-food value chains, according to the processes developed in
Montpellier. Indeed, just like in a basic evaluation process, after identifying the problem that
needs to be addressed, it is important that the screening phase takes place. It supposes that the

study perimeters as well as the stakeholders to involve in the study are pre-defined (more on
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Figure 12: some processes of impact evaluation through type Il social LCA developed

in Montpellier

Example for trajectory A: Bocoum et al (2015), Feschet et al (2013)
Example for trajectory B: Falk et al (2022)

Example for trajectory C: the work shown in this manuscript

that in chapter 3 section VII). Once that is done, if type 11 social LCA is used as a tool for ex-
ante assessment?, it requires anticipating the impacts and thus potentially anticipating the
evolution of the concerned value chain (more on that in chapter 3 section VIII). The aim is in
fact to compare different scenarios that have the same rendered service. The ‘creating scenarios’
phase is however not a requirement, it depends on the type of study done. For instance, Falk et
al. (2022) developed the ‘Neighbour’ method that allows an assessment of decent living
standards in Southern countries; it is considered as a type 11 SLCA method that does not require
the use of scenarios. Once that is done, and since it is quite difficult to evaluate all possible
social impacts, it is essential that they are either hierarchized or at least identified in interviews
with stakeholders. This is discussed in the following section V. The evaluation process thus

continues with impact pathways, but it can also be done through analyzing interviews with

1 Type 11 social LCA is not specific for ex-ante assessment. It can be used to assess past, present and future
impacts. The specificity of the work shown in the manuscript is that type 1l social LCA is used for ex-ante
assessment.
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stakeholders (for the participatory ex-ante assessment). The results of the evaluation could
make it possible to prioritize furthermore the impacts that were identified, potentially
simplifying decision-making for policy makers and stakeholders of the value chain.

Conclusion: choosing type Il SLCA as an ex-ante method to anticipate

impacts of changes

The steps of an evaluation are summarized below:

v'Identifying the problem/ issue
v" Defining the system and its perimeters

o Determining the spatial perimeters: the aim is to evaluate the social impacts
(amongst others) of changes in agri-food value chains on the stakeholders.
Defining such systems is already discussed in section Il chapter 1.

o Determining the temporal perimeters: the temporal perimeter when anticipating
and evaluating social impacts is usually set to 3 to 5 years, because above that
time frame, it can be difficult for people to grasp the challenges.

o Determining the perimeter of effects: the impacted stakeholders are not
predetermined, but rather identified at the same time as the nature of the
important impacts, as the study goes on.

v' Selecting the criteria: the aim is to focus on social impacts. Other impacts are bonuses.

v Deciding when to evaluate: the most adapted methods for the study carried are ex-ante
methods, more specifically participatory methods. When in-itinere and ex-post
evaluation are done (ideally they should be), mainly it is too late to modify again the
value chain. Ex-ante life cycle assessment is a way of determining possible future
impacts at an early stage of research or implementation. It is useful since it allows a
reorientation of the change envisioned if needed (Cucurachi et al., 2018; Tsoy et al.,
2020). A tool for ex-ante evaluations is type Il social LCA. Ex-ante evaluation implies
however anticipation, hence the prospective studies discussed (section VIII) and used
(section XI).

v Evaluating the criteria: in ex-ante evaluation methods, participatory approaches seem to
be most adapted to our goals. This will be discussed later on in chapter 3 section VII.
Even though those methods are mainly viewed as qualitative, they can be combined

with quantitative approaches that allow an anticipation and evaluation of impacts of
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changes in agri-food value chains in a more concrete and visual way. We base our work
on interviews with experts and stakeholders as we’ll see in chapter 3.
v Developing an action plan. This part of the evaluation process supposes that actions are

targeted and decisions are taken.
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Take-away from this Section

Figure 13 below summarizes the different steps required to anticipate and evaluate social impacts through type 11 SLCA. As you read along
the manuscript, you will see this figure evolving as we dig deeper into the subject. The evaluation process can be iterative, especially when
implementing in-itinere and ex-post evaluation. The dotted arrows going back from developing an action plan to prioritizing impacts to act

on, to evaluating impacts and anticipating them represent that iterative process.
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Figure 13: different general steps to anticipate and evaluate impacts beveloping an

action plan
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Section V. Hierarchy of impacts in agri-food value chains: how to

determine if an impact is important or not

We previously saw that the social impacts across the life cycle of a product can be numerous
and of different nature. When it comes to anticipating and evaluating the impacts in a type 11
social LCA approach, we first have to identify the impacts and then evaluate them. The
identification phase can be quite difficult, so is the evaluation phase.

Clearly, it is impossible to evaluate all social impacts. Prioritizing them thus seems inevitable
to identify the most important ones to take into consideration. However, how can we do so
knowing that attributing weights to the impacts is a delicate task as they are experienced
differently by the stakeholders? How do we define important impacts: is it either according to
the impacted stakeholders, are the important impacts the ones we can act on, or are they
determined through pair comparisons? In this section, we talk about the different ways social
impacts can be prioritized to determine which ones are the most important.

1. Importance of impact hierarchy

Hierarchizing impacts is important as it helps ensure that actions, policies and decisions take
into account the principal effects on people and communities. It is particularly important for
businesses, governments and non-profit organizations where decisions can have a wide range
of consequences on a lot of people (Bouillass et al., 2021; Fuentes & Cinner, 2010; Leeillet &
Macombe, 2016).

Prioritizing impacts has several advantages:

- It allows organizations to focus their material and non-material resources on the
outcomes that are most aligned with their missions and goals, which can lead to greater
efficiency.

- It promotes social sustainability since it encourages organizations to take responsibility
for their actions.

- It also increases accountability by making it clear what the important outcomes of an
organization are and how progress will be measured.

- It can mitigate negative impacts. Indeed, by considering the important social impacts in
advance, organizations can identify potential negative consequences and take steps to

alleviate them. This helps in minimizing harm and preventing unintended consequences.
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In the following paragraph, different ways of prioritizing social impacts are presented.

2. How to determine if an impact is important or not

In type 1 SLCA prioritizing impacts can be done by using the social hotspot database at nation
scale. Nevertheless, because the aim is to anticipate the impacts of changes, at the value chain

scale, the SHDB is not so relevant in our case.

There are several ways to determine if an impact is important or not in type Il social LCA.
Some methods are based on stakeholder interviews or surveys of the general population and
thus rank the impacts according to the opinions, feelings and representations of those
concerned. Other methods are based on experts’ opinions and experience, reports, social norms
and guidelines (i.e. WHO's “social determinants of health”, the pyramids method*?). And a third
category of methods is based on computer modeling or use multi criteria methods such as AHP
or ELECTRE. The data used for this third category of methods emanates from scientific papers,
books and databases. To identify the most important social impacts a change could have on the
stakeholders of a value chain, the most adapted methods seem to be the ones based on the
opinions and representations of the first people concerned by the change. Multi criteria methods
are also presented in this section as they have a purpose for impact anticipation and evaluation

as we’ll see later on in the manuscript.
a. Prioritization based on interviews

In those methods, the impacts are prioritized either according to the people interviewed or
according to the project sponsors as they can pinpoint which impacts they can tackle.
Prioritizing impacts based on interviews engages stakeholders by ensuring they are involved in

the process of selecting and prioritizing outcomes.

It is quite difficult to identify a general method used when prioritizing criteria based on
interviews. The fields of application are endless. Bouillass et al. (2021) for example use a
participatory approach to select relevant impact subcategories concerning electrical and
conventional vehicles on a micro-economic scale. Falk et al. (2022) on another hand propose

to prioritize impacts based on a client’s ability to take actions.

12 The pyramid method aims to identify and classify social determinants based on scientific results and on the
personal experience of members of the Commission for Social Determinants of Health (Leeillet & Macombe, 2016;
WHO, 2009) . This can be done at a macro-scale (national) or at a micro-scale (village). This method is however
in theory only adapted to poor countries since it has only been tested there. A disadvantage of it is that despite
hierarchizing the social impacts, it does not quantify them.
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It is important to note that depending on the scale of the study, the methods and tools chosen
can differ. Nevertheless, we will not go into details since the only scale we are interested in for

this work is the meso-economic scale, meaning that of a value chain.
b. Prioritization based on multi criteria methods

Multiple criteria decision aid (MCDA) is a research field within decision analysis (DA). There
are a high number of different MCDA methods (figure 14). Like social LCA, these methods
assist in complex decision-making, particularly when it comes to choosing, sorting and ranking
information. They are particularly useful in case of conflicting objectives that stakeholders and

decision makers may view differently (Belton & Stewart, 2002).

Different types of MCDA methods

MAUT/ MAVT methods

Multi-attribute utility
methods

AHP methods

ELECTRE methods ‘
MADM Outranking methods ‘

MCDA PROMETHEE methods
MODM

Decision rule-based methods

Mixed methods

Outranking qualitative methods

Figure 14: classification of major MCDA methods

There are several ways of classifying MCDA methods and one of the most integrative
taxonomies is the Hwang & Yoon's one (1981). They make a distinction between multiple-
attribute decision-making methods (MADM) and multiple-objective decision-making methods
(MODM). The former is used in cases where the number of alternatives considered is limited
and the criteria are conflicting, whereas the latter are usually used in cases of large or even

infinite number of possibilities.

When studies refer to MCDA methods, they usually mean MADM methods (Sadok et al.,
2008). Those can be separated into 3 categories.

The first one is for multi-attribute utility methods (MAUT). If the criteria used in the process
of decision-making are known, then we talk about multi-attribute value theory (MAVT). During
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this process, the performance of each alternative considered is evaluated; after that, weights are
attributed to each criterion, based on the decision-maker’s priorities; finally, the values are
aggregated and the alternatives are ranked. The analytic hierarchy process (AHP) is another
major approach developed by Saaty (1987). It consists of disaggregating a complex issue into
subcategories presented in a decision tree (the objective of the decision, the criteria and sub-
criteria as well as the alternatives). Pair comparisons in each subcategory result in sets of scores
and weights between each criteria and between each alternative; the weights calculated for each
branch of the tree are aggregated for each alternative and based on those comparisons, priorities
are derived (Piton et al., 2018). The most relevant alternative is chosen. AHP is the most

frequently used weighting technique.

The second category of MADM methods are outranking methods, originally conceived by Roy
(1968). The objective of such methods is to define binary relationships by comparing every
possible pair of options. Each decision-maker defines his or her individual priorities and
preferences. Based on that information, partial binary relationships are calculated for all criteria
and are then translated into weights. The preference relationships are then combined, unlike
MAUT methods, which score the alternatives. The most commonly used outranking methods
are the ELECTRE (ELimination Et Choix Traduisant la REalité [elimination and choice
translating reality]) and PROMETHEE (Preference Ranking Organisation METHod for
Enrichment Evaluations) methods.

The third category of MADM methods is a mixed category. In the mixed category, we can
distinguish two sub-groups. The first consists of decision rule-based models. Those are
particularly useful in cases when the problem is so complex, it is impossible to restrict the
analysis to the use of conventional mathematical tools (Sadok et al., 2008). The prioritization
of criteria and the “decision rules are formulated on the basis of expert factual-heuristic
knowledge (derived from interviews and literature) and/or with the help of data-mining and
knowledge discovery tools” (Sadok et al., 2008, p. 166). The second concerns outranking
qualitative methods. Those methods have the particularity of dealing with a mix of qualitative
and quantitative criteria. The preference model used to rank the criteria and the alternatives is

different of those used in the MAUT and outranking methods.

MCDA methods as a framework for participatory approaches to prioritize

impacts
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Because MCDA can be combined with participatory approaches, it is widely used as a tool to
support multi-stakeholder decision-making processes and is a practical way to address the social
dimensions of conflict (Banville et al., 1998; Munda, 2004).

Estévez et al. (2013) identified 119 studies that use multi criteria methods to analyze social
impacts. In most of the studies, it was the stakeholders that rated the impacts (whose nature
were defined by the researchers beforehand). In other approaches, it is the stakeholders
themselves that define the nature of the impacts, and the researchers that code, categorize and
score them (Estévez et al., 2013; Ortiz et al., 2018). It is the latter approach that seems more
interesting to us. In fact, “a participatory process helps to identify impacts that decision-makers
or experts may not have considered; likewise, iterative processes that refine objectives and
alternatives according to stakeholders’ values may improve final solutions” (Estévez et al.,

2013, p. 613).
c. Crossing argumentation with MCDA methods to prioritize impacts

The MCDA methods presented above rank the different possible alternatives according to
expert’s preferences and the valued criteria. Nevertheless, a weakness that can be attributed to
those methods is that generally, they do not take into account the debate between the experts,
nor do they consider the reasons behind the opinions stated (Morente-Molinera et al., 2021).
This can hinder the understanding of the ranking process as well as the decision making process
as some background information can be missing. It thus seems necessary to focus on the
arguments given by the stakeholders and the experts interviewed and it becomes quite crucial
to be aware of their reasoning process and their thoughts. Thomopoulos (2018) suggests using
Multi Criteria Argumentation (MCA) with this objective in mind. It is a method for processing
data from representations of individuals (interview, documents, report or other). More

information about this method and the tool associated are presented in section IX.

Conclusion: choosing multi criteria argumentation methods for ex-ante assessment

of the social impacts

Social impacts are numerous and it is quite difficult to list them all (section I). Once the impacts
are identified, the big quantities of information can make it difficult for decision makers to

decide which path to follow in priority.

MCDA has several advantages when it comes to prioritizing impacts. On one hand, it allows

prioritization in mutli stakeholder and multi criteria contexts. On another hand, such methods
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can rank and logically evaluate the different impacts a change could have on the value chain.
Nevertheless, MCDA approaches alone are insufficient to clearly understand the prioritization
process. Understanding stakeholders’ perspectives and opinions is necessary. In fact,
participatory multi criteria methods “guarantee a participative and transparent decision-making
process while simultaneously facilitating the learning process and the dialogue among
stakeholders on the relative merits of different options” (Ortiz et al., 2018, p. 8). For that reason,
multi criteria methods can be combined with argumentation approaches. Multi criteria

argumentation seems to be adapted to the objective of evaluating the most important impacts.
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Conclusion of chapter 2: state of the art and scientific gaps

The aim of this chapter was to present a state of the art of the key concepts that appear in the
general research question “which methodologies should we use to anticipate and evaluate
important social impacts in agri-food value chains?” Those concepts are: anticipation,
evaluation, importance and agri-food value chains. First, the system studied is defined, then ex-
ante evaluation methods that allow for an anticipation of impacts of changes in value chains are

used, and since future social impacts are essentially looked for, we use type Il social LCA.

There are tremendous gaps to fill in that combination of ex-ante evaluation methods with type
Il social LCA. There are even big scientific gaps within type 11 social LCA itself. Several

questions arise from the main one.

The first one is how can we anticipate the impacts of a change in a value chain? Doesn’t it
suppose we also anticipate the evolution of the value chain itself in a Business-as-usual
(BAU) scenario? We need reference scenarios because the changes’ impacts will be evaluated
according to a reference state of the value chain at a same time t in the future. So how do we

create those reference scenarios?

Second of all, in Type Il social LCA, it is quite difficult to identify the different social impacts
that the change will have on the stakeholders. What is the best way to identify the impacts of
changes on a value chain? Who better to tell us those changes than the stakeholders themselves
and/ or the experts of the value chain. In the evaluation and prioritization of impacts, it is
possible and preferred to use participatory methods for the reasons stated in the previous
section. However, which type of participatory methods is best to use? And how do we choose

who we want to include?

Third, in type Il social LCA, there is a big scientific gap when it comes to aggregating results
since the impacts are of different nature and not all of them can be quantifiable. So which
methods and tools could we use to explicitly aggregate outputs? And how do we identify the
most ‘urgent’ and important ones? \We know that we would like to combine MCDA methods
with arguments extracted from interviews with experts and stakeholders. So how does multi

criteria argumentation help us answer the questions stated above in the paragraph?

Despite having the main framework of what should be done, there is nevertheless a lot of
unknown factors and gaps to fill as we’ve shown through the questions asked in the previous

paragraphs. Those gaps are summarized in figure 15 as they are placed all along the evaluation

72
Conclusion of chapter 2: State of the art and scientific gaps



Chapter 2. State of the art

process. In the following sections, we will talk about the different methods that answer those
question. Before doing that, we will first start by detailing our epistemic positions adopted
throughout the study. It is that vision of the subject and the matter at hand that allow us to
answer the questions the way we chose to, and to bring elements to fill those scientific gaps

presented in this chapter.

In the rest of the manuscript, we will detail the research position adopted to fill the scientific
gaps, and we will see how multi criteria argumentation and type 11 social LCA can be combined

to anticipate and evaluate the important social impacts of changes in agri-food value chains.
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Figure 15: scientific gaps when evaluating important social impacts ex-ante
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Chapter 3. Research design and methods

Treated concepts: Research paradigms, theories, participatory methods, prospective
methods, multi criteria argumentation, stakeholder analysis, ex-ante evaluations.

There are several possible ways to answer the questions presented in the conclusion of chapter
2. Nevertheless, one specific way was chosen to answer each of those questions. Chapter 3
presents the methodological elements that allow us to bridge the gaps between the different

elements discussed in chapter 2.

Section VI unveils the epistemological positions adopted throughout the study. It then resumes
with the presentation of all theories grounding the work presented in the rest of the manuscript.
In the rest of chapter 3, the key methodologies are presented in section VI, VIII and IX.

Section VII answers the following question: which type of participatory methods is best to use
when anticipating and evaluating impacts of changes in agri-food value chains? And how to
choose which stakeholders to include in the study? The different possible participatory methods
are thus presented, and different ways of choosing whom to include in the study are also

discussed.

Section VIII resolves this two-part question: how can the impacts of changes in a value chain
be anticipated and what does anticipation require? To do that, the different scenario types and
the different prospective methods are rapidly presented. A few of those scenario types and one

specific prospective method is chosen in order to anticipate what could happen.

Section IX digs deeper into the subject of evaluation by answering those questions: which
methods and tools could be used to concretely evaluate impacts? And how can the most ‘urgent’
and important ones be identified? Since S-LCA has some scientific gaps, combining it with
multi criteria argumentation (which is based in the analysis of interviews) is attempted. It
improves the evaluation process and allows an identification of the most important impacts

according to the interviewees.
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Section VI. Methodological elements

In this section, we will be discussing the research paradigms inspiring the work done. For
that the ontological, epistemic and methodological standpoints are presented. Then the
theories predicating the methods chosen and presented in the rest of the chapter are shown.

1. Generalities about research paradigms

Research paradigms are sets of ideas, beliefs and understandings providing a philosophical and
conceptual framework for an organized study of the world (Filstead, 1981). Every research

paradigm has three pillars:

e Ontologies, which question the nature of the reality we aim to know.
e Epistemology, which questions the nature of the produced knowledge; knowledge being
the representation of reality.

e Methodology, which deals with how knowledge is produced, justified and validated.

From an ontological point of view

On one hand, essentialism considers that reality exists and has its proper essence even when
there is no knowledge about it and/ or it is not described and/ or it is not believed in (Thiétart,
2014). For example, the durkheimian notion of “social constraint” supposes that our ways of
acting and thinking go beyond us as individuals but are rather dictated by something bigger
than us.

On another hand, in a non-essentialist approach, reality is rather constructed and not given.
This does not mean that the realities in this case do not exist, it just means that they do not have
their proper essence, they are rather undeniably dependent on the contingencies that govern
their existence (Thiétart, 2014). In short, reality is constantly changing and the world is full of

possibilities.

From an epistemic point of view

On one hand, objectivism supposes that knowledge is a representation of reality. It rests on two
hypothesis: the essentialist ontology hypothesis presented previously and the second hypothesis
that a subject is capable of generating knowledge about objects external to itself (Thiétart,
2014). A researcher in this posture develops a methodology while making both the researcher
and the methodology are factual, empirical and observational.
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On another hand, relativism supposes that knowledge is relative. Is it so either because it is
impossible to prove the prevalence of one scientific theory on another, or because science is not
justifiably superior to other forms of knowledge. Relativist constructivist paradigms thus rely
on the following hypothesis: a non-essentialist ontology approach and the incapacity of a

subject to produce knowledge on a system external to itself (Thiétart, 2014).

From a methodological point of view

Questioning the nature of knowledge integrates the dual questions of value and validity. Valid
knowledge means that we can clearly establish the conditions in which it is true.

There are several validity criteria

o Verifiability: knowledge is either analytical or synthetic. It is empirically verifiable;

e Confirmability: the knowledge are likely to be true, but sometimes need to be
confirmed experimentally depending on the case study.

e Refutability: this means that we can never confirm that a theory is (always) true, but
we can affirm that it is sometimes false. In this sense, the criteria to say that knowledge
is scientific, is that it allows certain other results to challenge it (Popper, 1959 in
Thietart, 2014). Theory is thus considered by the authors as the most refined form of
knowledge.

e Adequacy: knowledge is relative to the conception of truth.

2. Epistemological positions adopted throughout the study

Anticipating and evaluating the important social impacts that a change can have on the agri-
food value chain is our specific aim. Evaluation is usually derived from the realist positivist
paradigm as it intends to provide certainty concerning a specific issue (Patton, 1980) meaning
that the truth about a change is essential, objective and empirically verifiable or confirmable.
However, over the past few decades, evaluation started to take a constructivist paradigmatic
approach, especially by seeking to involve actors that are directly concerned by the project. In
our case, our goal is not to discover a general truth about the impacts of changes within an agri-
food value chain. Our goal is rather to understand the social reality of the food system to see
how a change can modify it and how the stakeholders perceive it. We want to grasp the
challenges of the food system, the problems it has to face as well as its stakeholders’ motivations

and needs through their own representations.

Our research does not however fall in the scope of one exclusive research paradigm.
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a. Chosen paradigms
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Figure 16: explanation of how the thought process embodies the research paradigms

chosen

We first adopt an interpretativist approach for a social construction of reality (Berger &
Luckmann, 1966). Before we start evaluating impacts of changes, we need to construct the
reality of the studied value chain at the present time through a comprehensive approach. For
that, we interact with the value chain’s stakeholders to be able to identify what is working for
them and what can be improved. We want the knowledge produced to be idiographic, meaning
it is specifically related to the value chain and its stakeholders. This allows for both the
researcher and the stakeholders to develop an understanding of the value chain and its issues
(figure 16). In section X, we start indeed by presenting a state of the art of the French pork value

chain, by discussing with its stakeholders.

The reality we are trying to understand is nevertheless constantly changing. The knowledge
produced is relative to each stakeholder of the value chain and it highly depends on when the
information is gathered. In addition, agri-food value chains are known to be unstable and
constantly shifting. Human and social reality depends on the social environment in which it is
constructed, as it is the product of our senses, experiences, interactions (Thiétart, 2014; Tsoukas
& Chia, 2002). The knowledge produced is thus certainly relative. In fact, Chia (1995) insists
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on the impossibility of defining a fundamental reality of a system made up of a myriad of
interactions, especially since the system is part of a fragmented and diverse ecosystem. There
are unfortunately things that happen that we cannot control, and those things constantly
influence the food system we are studying. Our posture in relation to all this is to try to
understand how the system evolves and to see during these evolutions, how the representations
of the actors are impacted. For that reason, we shift from the interpretativist paradigm to the
post-modern one. The post-modern approach suggests indeed that the social reality is diverse,
pluralistic and constantly evolving (Lyotard, 1979). Through it, we are able to develop an
understanding about the different possible evolutions of the value chain. This approach also
helps stakeholders grasp the shifting reality of a value chain, especially when a change is
introduced at a certain time t (figure 16). The unstable state of the value chain does not prevent
us from anticipating and evaluating the impacts of the change in the value chain, on the contrary,

it forces us to consider several options.
b. Objectivity VS subjectivity

Objectivity usually means that we separate the object of the study from the observer. On another
hand, subjectivity takes into account the relations between the evaluator and the evaluated.
Since the value chain is by definition a complex system that is constantly evolving and
interdependent of its socio-economic environment, sustaining complete objectivity can become
quickly difficult. We are aware that the reality concerning either the evolution of the value chain
or the impacts a change could have on its stakeholders can be perceived subjectively.
Nevertheless, the interpretation of the data is not that of the researcher, but that of the
stakeholders themselves (Erickson, 1986). We still however seek objective answers by trying
to recognize and deal with possible biases emanating from our ideas and knowledge.
Classically, to counter the excessive intervention of subjectivity, discussions with other

researchers are used.

Nevertheless, this is almost never the case. In fact, “saying that an indicator is objective does
not mean that it expresses the reality of things or a natural truth. [...] as naturalized as they are,
indicators carry and elaborate conventional, socially constructed visions of reality” (Paradeise,

2013, p. 80-81). They are thus a distortion of reality.

Rajouter schema avec les différentes étapes plus les subjectivites et ce qu’on fait pour remédier

(avec les chapitres correspondants).
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c. Qualitative VS quantitative methods

Generally, one considers that a quantitative approach guarantees a better objectivity, which is
why it is anchored in the positivist paradigm (Thiétart, 2014). Qualitative methods are normally
attributed to subjectivity. To anticipate and evaluate impacts of changes in agri-food value
chains, we essentially analyse qualitative information. “The strengths of qualitative methods
are that they generate rich, detailed, valid process data that usually leave the study participants’
perspectives intact” (Steckler et al., 1992, p.1). However, a constructivist subjectivist
qualitative approach does not discredit the use of numerical data, since as Reichardt & Cook
(1980) state in their article, “the option of combining qualitative and quantitative methods is
not only available but there are several reasons to recommend it” (p. 229). This has already
been proven for example in Bocoum et al. (2015) and Feschet et al. (2013) as they have shown
that social phenomena related to human health can be explicated through legitimate reasonable
equations called pathways. We do not claim to develop an impact pathway through this work,
nonetheless, we will see throughout sections X and XI that even though we base our work on
stakeholder interviews, we tend to treat the qualitative information in a quantitative way. In
other words, we assign a numerical value allowing us to treat all the verbatim from all the
interviews in the most objective way. Not only does this enrich our analysis and interpretation
of stakeholder opinions, but it also allows us to have clear and apparent information when it
comes to evaluating impacts. It is easier to look at a final value rather than looking back at
everything the stakeholders said throughout the interviews. Moreover, this allows us later on to
compare information from different interviews. “Quantification is key since it enables rigorous
comparison and assessments [and] also brings the advantages of rapid computational methods.
Such simulations allow alternatives to be quickly evaluated” (Jiménez-Gonzélez and Woodley,

2010, p. 1012). Figure 17 below summarizes the qualitative evaluation process.
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Qualitative Deduced Evaluation Comparison
raw data quantitative of outcomes of outcomes

Enriches

Figure 17: how we choose to use quantitative and qualitative information to anticipate and

evaluate social impacts.

Our departure point is qualitative data (interviews with stakeholders) that already serves as results
per say. Nevertheless, those interviews can also serve us to generate quantitative data that
enriches the initial information we have (e.g., hierarchize the impacts), and also serves as proof to
decision makers and project sponsors. Qualitative data can also be referred to when evaluating

and presenting the results to decision makers.

3. Theoretical framework and approach to fill the scientific gaps

Now that we have established our view of the matter concerning the anticipation and evaluation
of important social impacts, it is time to present the fundamental theories on which we ground

our work.
According to Lakatos (1976), a scientific theory can be divided into two components:

e A hard core of principles or hypotheses that form the basis of the theory. If these change,
the theory is abandoned in favor of a new one.
e Auxiliary hypotheses that can be modified to make the theory compatible with new

experimental results, while maintaining the basic assumptions of the theory.

In a research work, auxiliary theories are those that are put to the test, while a hard core of
principles or hypotheses brings together theories that are taken for granted and that allow the

development of research design. No attempt is made to disprove these hard core theories.

Indeed, in this part, the goal is to present the articulated core theories taken as being true and
factual based on the research design and paradigm that we talked about earlier in this section.
Those theories act as a starting point for the course of action and the rest of the reasoning of the
thesis, allowing for an anticipation and evaluation of social impacts in agri-food value chains.
We follow that with a presentation of how we articulate those theories to answer our research
question. It is important to note that there are hundreds more theories than the ones presented
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here. However, those theories highly contributed to our vision of impact anticipation and

evaluation. That is why they are the ones we talk about.
a. Core theories for our approach in type Il social LCA

Critical theory in management

The critical theory in management is a theoretical current in management studies inspired by
the critical theories (Alvesson & Willmott, 1992). It advocates for a reconsideration of the way
things are usually done as it aims to understand and manage while taking into consideration all
types of externalities : indeed, it considers that people’s behaviors are not regulated by
standards and norms but rather inscribed in a perpetual unstable state dictated by societal
structures and cultural assumptions (Allard-Poesi & Loilier, 2009). Studied systems are thus
more complex than anticipated and a stakeholder cannot be considered without taking into
account his/her socio-economic environment. Implementing social LCA studies is specifically
taking in consideration types of externalities that are usually overlooked. It is a core theory on
which we base our approach of type 11 social LCA since this tool aims to assess the impacts of
an economic activity in a different way than what is currently done.

Political ecology

This theory is derived from the political science field. In short, its aim is to explain the causes
of conflict linked to natural resources’ availability and the environment (Benjaminsen &
Svarstad, 2009). In political ecology, researchers focus on human rights and justice by adopting
a normative point of view. In other words, they defend the opinions of marginalized or
oppressed groups of people without biasing their vision of the state of the world (Benjaminsen
& Svarstad, 2009). Studies made thanks to SLCA bear the a priori to pay specific attention to
the most oppressed groups of stakeholders. In practice, they are often the workers in the
organizations of the life cycle. In agri-food concerns, they are often the farmers and the

agricultural workers.

b. Core theories for our approach in multi criteria argumentation decision

making

Normative decision-making theory

Decision-making theory is derived from applied probability theory. The normative decision-
making theory is one of the three branches (normative, descriptive and prescriptive) of decision
theory. The aim of using this theory is to identify optimal decisions. The practical use of this
theory consists in decision analysis as it aims to find tools, methodologies and possibly even
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softwares and decision support systems that help people make better decisions (MacCrimmon,
1968).

Argumentative theory of reasoning

There are two main ideas evoqued in this theory (Mercier & Sperber, 2011). The first one is
about reasoning, meaning how arguments are exchanged and processed. It is based on the
construction and evaluation of interacting arguments (Bourguet et al., 2013). The second
founding idea is about the use of reasoning. Argumentative reasoning theories are ones that
allow us to understand situations in which information is contradictory and possibly incoherent
(different stakeholders, different priorities, different opinions), which is why it is particularly

interesting in cases linked to agri-food value chains.

Expectancy-value theory

The expectancy-value theory stems from the social choice theory, which depicts the framework
of analyzing combinations of individual opinions, preferences, and interests in order to reach a
collective decision and social well-being. Two factors are central in this theory as its name
states (\Vroom, 1964).

- Expectancy: it reflects the probability that a (desired) outcome is achieved

- Values: it translates the value attributed to the (desired) outcome

In consequence, individuals make choices according to the most desirable outcome. Motivation
thus equals ‘expectancy*value’. The expectancy-value theory inspires what Thomopoulos et
al., (2020) call “collective attitude”. It is a global evaluation of the acceptabilities of arguments
that can help assess the social impacts of changes in agri-food value chains more clearly,

according to the views of the people involved.

The theories relevant to social LCA and multi criteria argumentation methods ground our work.
Nevertheless, other theories are necessary in order to better articulate the flow of steps

necessary to answer the general research question.
c. Core theories for our approach using participatory methods

Stakeholder theory

Stakeholder theory explains that the stakeholders of a company must be considered and tells a
new narrative of what is possible to do when joining the interests of all stakeholders of a value
chain (Freeman, 1984). This theory has been developing for the last 40 years. It departs from
the need to think about something other than profitability to measure the total performance and

impact of a company, especially since the current way of thinking about business has a very
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narrow idea of what a human being is. The main question it tries to answer is: how do we create
value for customers, suppliers, employees, communities, transformers, etc. Since “the purpose
of developing and using the social life cycle assessment (SLCA) is to improve the social
conditions for the stakeholders affected by the assessed product’s life cycle” (Jgrgensen et al.,
2010, p. 376), it seems that stakeholder theory is a foundation of the work as stakeholder’s

needs are put at the beginning of any action.

Deliberative democracy

Deliberative democracy means that decisions taken should be the fruit a public consultation and
a debate between the different participants favoring joint action (Bousset et al., 2005; Mathe,
2014; Nielsen et al., 2004).

d. Core theories for our approach in prospective methods

Strategic planning theory

Hasan Ozbekhan is at the origin of a theory of planning in which scenarios play an important
role. “The main debates in planning theory during the last fifteen years have been commonly
described as ‘communicative’, ‘deliberative’ or ‘discursive’, focusing on finding analytical and
normative frameworks to understand and mobilize planners... and debating thorny issues such
as power, consensus, communication, empowerment and multiculturalism” (Yiftachel, 2006,
p.212-213). “Strategic planning helps determine the direction and scope of an organization over
the long term, matching its resources to its changing environment and, in particular, its markets,

customers and clients, so as to meet stakeholder expectations” (Johnson and Scholes, 1993)

Conclusion: articulating several theories to fill scientific gaps

The work done throughout does not in any case claim to have discovered or developed a new
theory. The novelty is that in an interpretativist, post-modern approach, several already-existing
theories are combined to enable the anticipation and evaluation of social impacts of changes in

agri-food value chains. Figure 18 below attempts to show how these theories are combined.
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5 / Expectancy-value theory
4 / Argumentative theory of reasoning \
3 Stakeholder theory Deliberative \ Political ecology \
democracy

2/ Normative decision-making theory \\ Strategic planning theory \

1 Critical theory in management

Figure 18: juxtaposition of the different theories on which the work is based

Color codes:
Green: theories for social LCA
Blue: theories for multi criteria argumentation
Red: theories for prospective approaches

Yellow: theories for participation

The following paragraph is an explanation of figure 18.

Level 1: the work is first and foremost inspired by the critical theory in management as it aims
to do things differently from what is usually done.

Level 2: anticipating and evaluating social impacts is done to aid decision makers in their
decision making process. Strategic planning theory is in consequence key when it comes to
anticipating impacts. Since the work focuses on developing a methodology allowing an easier
assessment and evaluation process, normative decision-making theory is taken into account as

it strengthens the foundation of the work shown in the manuscript.

Level 3: the work is highly derivative of the stakeholder theory, the political ecology theory
and the deliberative democracy one. Indeed, it aims to incorporate stakeholders in the study
(stakeholder theory) as well as the most marginalized ones (political ecology), while making
sure everyone has a say in the matters discussed (deliberative democracy).

Level 4: once the stakeholders to involve are chosen, they are encouraged to argument their

points of view (argumentative theory of reasoning).
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Level 5: the expectancy-value theory is used as an inspiration because it aligns with the

objectives of the work as well as with the normative decision-making theory.

Based on the states of the art of the different ways to anticipate and evaluate social impacts, the
main methods chosen are type Il social LCA and multi criteria argumentation methods. Those
are based on the following concepts or theories: life cycle thinking, political ecology, critical

theory in management and expectancy-value theory.

Including stakeholders inevitably means that we will come across several opinions that are

divergent and contradictory, we also put in action theories for argumentation.

Figures 21 and 22 below show the relationships between the paradigms, the theories and the

methods and tools chosen to answer the research questions.

In the following sections, we will be talking more specifically about the different methods
chosen for stakeholder participation, for the prospective study and the methods and tools chosen

to combine multicriteria argumentation and type 11 social LCA.
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Take-away 1 from this Section

Figure 19 below summarizes the interpretativist epistemological position adopted, the
theories engaged and the method chosen to establish a state of the art of the value chain.
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—»( Current state of the art m( Information about value chain

Figure 19: relationship between interpretativist paradigm and method. Inspired by
lofrida et al. (2018)
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Take-away 2 from this Section
Figure 20 below is a summary of the post modern approach, the theories used and the
methods and tools selected to anticipate, evaluate and prioritize impacts based on

stakeholder interviews
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Figure 20: relationship between post-modern paradigm and methods. Inspired by
lofrida et al. (2018)
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Section VI1I. Using participatory methods in social LCA contexts

The epistemological positions we chose to adopt throughout the study and that we discussed
in the previous section place the stakeholders at the center of the work. It is their
representations of the value chain that is sought, whether it is to grasp the state of the value
chain or to better understand the consequences of change. Participation is thus key. In this

section we dig deeper into why participation is so important and how it can be used.

1. The need for participatory methods in ex-ante evaluations

Engaging participants by “using their knowledge and local expertise to identify community-
level impacts™ is very important (Becker et al., 2003, p. 369). This guarantees that the impacts
identified are relevant to the food system’s stakeholders (Arce-Gomez et al., 2015; Becker et
al., 2003, 2004). Mathé (2014) adds that “if the aim of the evaluation is not merely to inform
but also to assist the decision-making process to promote sustainability, stakeholders’ opinions

must be integrated through participatory approaches” (p. 1507).
a. What is participation, and why is it important ?

Agri-food value chains are considered as complex systems. Indeed, they involve several
stakeholders who interact with each other and with their environments. Stakeholders’ behaviors
are intrinsically difficult to model and predict (Bar-Yam, 2002; Croitoru et al., 2016), and they
often have divergent opinions and priorities related to different criteria (economic, social,
environmental, sensory, technical, sanitary, etc...) (Funtowicz et al., 1999; Rosen, 1977). In
addition, their actions are mostly distributed, poorly coordinated and constantly evolving as
they are constrained by the pressure of production upstream and consumption downstream
(Balmann et al., 2006; Croitoru et al., 2016; Handayati et al., 2015). Describing a system as
complex usually means that “the relevant aspects of a particular problem cannot be captured
using a single perspective” (Munda, 2004, p.663). Thus, when dealing with complex and
reflexive systems, participatory methods are crucial (Brugha & Varvasovszky, 2000; Munda,
2004), especially since they are coordinated, allowing for stakeholders to collaborate and take

joint actions (Basco-Carrera et al., 2017).

Participation in a literal sense means the act of participating or being involved in an assessment
or a decision making process. In this manuscript, participatory methods are defined as they were
in Bousset et al. (2005), meaning they are “methods to structure group processes in which
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participants play an active role and articulate their knowledge, values and preferences for
different goals” (p.25). To insure a just and fruitful debate, stakeholders are exposed to the same
information and problems faced, and they are encouraged to discuss and exchange their points
of view (Arce-Gomez et al., 2015; Basco-Carrera et al., 2017; Bousset et al., 2005; Mathé,
2014).

The stakeholder participatory approach can be quite complex, especially when they are
encouraged to go beyond creating a space where everyone can comment and information is
gathered (Arce-Gomez et al., 2015). Ideally, stakeholders should go beyond just participating
and being involved in the study. It is preferred if they collaborate, consult each other, discuss
to eventually reach consensus, co-design and co-decide what is best for the value chain they
belong to (Basco-Carrera et al., 2017; Mathé, 2014). Besides, it is best to avoid the case scenario
where powerful, antagonistic and well connected stakeholders highly biase decisions and
impose their opinions, jeopardizing the viability of a decision-making process (Freeman &
McVea, 2001; Reed et al., 2009). Indeed, “successful strategies integrate the perspectives of all
stakeholders rather than offsetting one against another [...] All stakeholders will not benefit all
the time [...] it is just as important for management to develop strategies that distribute harms
in a way that ensures the long-term support of all the stakeholders” (Freeman et al, 2001, p.16).
Having a “peer community” is therefore essential to guarantee a better and transparent process;
integrating experts from various fields of the value chain improves the quality of an assessment
and brings contextual and relevant knowledge and various opinions (Bousset et al., 2005; Lane
et al., 1997). By doing so, participation is an extremely beneficial preventive approach when it
comes to implementing changes in value chains (Sonesson et al., 2016; Von Geibler et al.,
2006). It is a way of improving overall sustainability (Bousset et al., 2005).

b. Different types of participatory methods

Stakeholders are encouraged to take part in information exchanges and decision-making as
much as possible. It is a core principle in participatory collaborative approaches.
There are several ways of classifying participatory approaches. Two of them are discussed

below.

Bousset et al. (2005) was inspired by Van Asselt et al (2001) and classify those participatory

collaborative methods according to two axis: a ‘motivation axis’ and a ‘targeted output axis’.
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For the motivation axis: democratization means that the exchanges are to be used in the
decision making process. Advising means that the exchanges are decision-support tools and
may or may not influence the final decision taken (Bousset et al., 2005).

For the targeted output axis: mapping out diversity means that the methods focus on the
divergence of opinions, whereas reaching consensus supposes stakeholders converge their

opinions by compromising.

Mapping out diversity
(Focus on divergence)

A

Scenario
analysis and
- planning ™
Democratization Aspiration/ motivation axis ‘\ i
(For decision- < 2 ey —p A_d\_/lsmg (For
making) ' + Participatory | decision support)
Multi criteria modelling

argumentation \ /
“- Delphi expert ¥
panel

Targeted output axis

<

4

Reaching consensus
(Converge through
compromise)

Figure 21: categorization of participatory methods useful when anticipating and

evaluating important impacts. Inspired by Bousset et al. (2005)

This leads to four categories of methods in which one (‘democratization through mapping out
diversity’) is a participatory process organized by the stakeholders. Only the participatory
processes initiated by researchers are discussed in the following paragraphs. According to
Bousset et al. (2005) and van Asselt et al (2001), there are three types of methods initiated by
researchers, which necessitate stakeholder participation:

- Advising methods that aim to map out diversity (in orange on figure 21 and 24). This
means that the aim is to identify various information by revealing stakeholders’
knowledge, values and ideas from different fields. This information is later on used for

decision support.
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- Consensus reaching methods that aim at advising (in blue on figure 21 and 24). Through
those methods, the objective is to single out one option or decision by revealing
stakeholders’ knowledge, values and ideas.

- Reaching consensus by democratization methods (in green on figure 21 and 24). One
option is singled out amongst those created by the stakeholders’ knowledge. This option

highly influences the decision made in the end.

It is a bit tricky to identify oneself in one method category, as the work done requires several
approaches, even more so since the global pandemic hit (more on that in VII1.2). The methods
that are useful when anticipating and evaluating social impacts of changes in agri-food value
chains®® are presented in figure 21 inspired by that of Bousset et al. (2005). The following

paragraph explains the figure with the arrows linking the different methods.

Anticipating the impacts of change in an agri-food value chain requires in some cases the use
of scenarios. This supposes that the evolution of the value chain itself is also anticipated, hence
the use of scenario analysis methods. The aim is to map out the diversity of possibilities and
the divergences in opinions to be able to use that later on for decision support. This is called
scenario planning (see section VIII for more detail). Scenario planning can be categorized in
the advising methods that map out diversities. Following scenario planning, to confirm certain
results if needed (for example in case of remote working as we will see later on in the section),
a Delphi type expert panel can be used. It must be adapted to fit the objectives and means of
the study. We thus move to the lower section in the graph of figure 21. Once the different
scenarios are created, the aim is to reach a consensus concerning the scenarios to choose and
the changes to implement. Participatory modelling methods are perfect for that. Indeed,
consensus is key for decision support and especially for decision-making. Methods for
democratization then need to be used. Multi criteria argumentation is a great way of reflecting
a certain consensus established between the participants (see section IX for more detail).

Now that we have established the different types of participation, it is time to present the
different degrees of participation. Basco-Carrera et al. (2017) classify those participatory
approaches according to a ladder of participation (from consulting the stakeholders to including
them).

3 There are several methods that allow the evaluation of social impacts. All of them are not presented in figure
21 because they are not always specific to agri-food value chains.
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The lowest stage of stakeholder participation is consultation. The stakeholders in this case are
indeed just asked what their opinion of a certain matter is and what they think is best. This does
not necessarily affect the project outcome; the rest is indeed taken in charge by project sponsors
or by the researchers. A step further in participation is the discussion. In this case, stakeholders
are not only asked what their opinion is, but they are also encouraged to exchange their
information, views and arguments with other participants. Their opinion can possibly change
at the end of the discussion. A farther step for stakeholder participation is stakeholder
involvement: this means that not only do stakeholders meet and discuss their opinions, but they
should also reach consensus at the end so they can make a unique decision concerning a change
in the value chain. Engagement goes beyond involvement: it supposes that the stakeholders
have personal interest in the project at hand and is very important to them. Participation does
not necessarily imply engagement; however, if a stakeholder is engaged in the project at hand,

it is best if they could be involved in all stages.

Figure 22 below crosses the classifications of Bousset et al. (2005) with that of Basco-Carrera
et al. (2017). On it are placed the different methods that can be useful when it comes to

anticipating and evaluating the social impacts of changes in agri-food value chains.

92
Section VII. Using participatory methods in social LCA contexts



Chapter 3. Research design and methods

participation
degree

Stakeholder

i Multi criteria |
{ argumentation |

Mapping out
diversity

Democratization

Participatory
modelling

Delphi expert
panel

Reaching

i Advisin
consensus Congyjtation g

Figure 22: categorization of participatory methods according the targeted output, the

motivations and the stakeholders’ degree of participation

2. Participation in a context of remote working

Working remotely dates back to decades especially in certain fields: in the scientific literature,
from the latest decades, international collaboration has become increasingly frequent in nuclear
science, where several papers have reported technical architectures and tools supporting remote
participation (Kramer-Flecken et al., 2010; Stepanov et al., 2011; Sun et al., 2017).
Nevertheless, other sectors are absent from the scene. Most importantly, feedback on the remote
feasibility of participatory tasks and on the pros and cons of remote working to perform them
is almost nonexistent. Users’ experience in the fusion sector was addressed in 2002 by Suttrop
et al. (2002). In medical education, remote participation was very recently addressed by Kopp
etal. (2021) in the context of the COVID-19 pandemic. Although the sectors and considerations
of these two latter studies strongly differ, both converge on several points and in particular: (i)
personal communication remained of good quality and (ii) large meetings were to be excluded

in the remote context.
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Keep in mind that ideally it is preferred to involve the stakeholders in all stages of the study by
reuniting them so that they discuss matters freely, face to face. Nevertheless, things usually
never go to plan. In some cases, involving the stakeholders in an evaluation process can be quite
difficult. In that case, other methods and tools can be used to compensate the ‘lack of

participation’. Several options are discussed below.

Replacing collective face-to-face sessions by collective remote sessions, such
as collective video calls.
This is the most straightforward replacement for collective face-to-face meetings. However, it

presents several disadvantages.

- Availability: when working remotely, it might seem easier to find common slots suitable
for everyone, but it is not the case in reality. In practice the constraints related to remote
work can reduce availability for reasons ranging from the management of the domestic
daily life (children, meals, shopping with constrained schedules, etc) to the lack of
motivation and a decrease in the implication in long distance projects. Also, the ease of
last-minute cancellation is not to be overlooked.

- Technical: possible connection problems can prevent the reunion, or prolong its
duration and thus affect people’s concentration (Roos et al., 2020).

- Concentration: remote discussions can hamper productivity. The longer the reunion, the
less effective it can be. Long distance discussions can also affect people’s ability to
understand others’ opinions especially when body language is important (Simons et al.,
2000).

- Involvement: when the number of participants in remote meetings is quite high,
prospects may feel less involved (Simons et al, 2000).

- Confidence: confidence can be degraded since the risk of losing information is higher

in long distance reunions (Roos et al, 2020).

Multiplying the diversity of sources

In general, in evaluation approaches, researchers look for experts in various fields, in order to
sweep the fields of possibilities. Ultimately, if researchers interviewed only experts with the
same background, they would likely provide the same information, which would constitute
impoverishment. To mitigate this effect, interviewing stakeholders (in the broadest sense) of
the supply chain with backgrounds and opinions as diverse as possible is encouraged. The
different ways of choosing those stakeholders are presented in paragraph 3. The diversity of
sources can also be manifested through the use of documents from literature reviews which
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provide factual and substantial information about the agri-food chain studied. In this case, each

document read can be considered as an interview done.

Replacing collective face-to-face sessions by multiple individual remote
sessions (video calls) whilst using other tools to complete the analysis of the
interviews.

The semi-structured interview* method is indeed often used in sociology studies (Chevalier &

Meyer, 2018). This approach has two main advantages, which are stated below.

- It allows the interviewee to structure his/her view according to his vision of the matter :
concepts are thus defined by him/her and not the interviewer (Chevalier & Meyer,
2018).

- Individual interviews make it easy to interact with the interviewee who reciprocally has
a higher confidence when sharing information with the interviewer (Kopp et al., 2021,
Suttrop et al., 2002). He or she is also more at ease when it comes to sharing some
opinions that they would not have dared to share in a collective session. In fact, as
(Oliver, 1991) explains it in the “stakeholder multiplicity” theory defined as “the degree
of multiple, conflicting, constituent expectations exerted on an organization” (here the
value chain), when gathered all together, some stakeholders might inflict conflicting
pressures on others in order to maximize their benefits, whereas others might succumb

to the constraints.

Semi-directive interviews can be quite complex to analyze and put in place, especially when
consensus is needed to pursue a study. For that reason, it can be combined with other tools,
hence the Delphi type questionnaire that allows for a little more in-depth review among the

stakeholders. In that case, we talk about a ‘simili consensus’.

3. Proper participation through stakeholder analysis

The notion of stakeholder is not new neither to the field of MCDA nor for the field of social
LCA. It is however unclear in most cases how this notion is concretely integrated within the
framework of MCDA or social LCA. In their paper ‘A stakeholder approach to MCDA’,
Banville et al. (1998) insist on the need to incorporate meaningfully stakeholders in MCDA

1% Interviews in some cases are not considered as participatory methods per say, they are a « standard social science
technique » (Bousset et al., 2005, p. 25) that can be used to make stakeholders participate.
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methods. Keeney (1992) uses focus groups for example in the cases of MAUT methods. Roy
(1985) insists on the need for the criteria to be fully understood and accepted by various actors
involved in the study. Saaty (1984) also discusses the inclusion of several groups of participants.
They talk about stakeholders as if they were clearly defined and there was no need to go deeper
into that notion, and they do not clearly show how the integration of stakeholders impacts the

evaluation, prioritization and decision-making process.

In the mid 90’s and up until now, decades after Freeman defined what a stakeholder is,
understandings of the notion are numerous and sometimes even conflicting (Griffin, 2017).
Various ways of classifying stakeholders exist : they are either defined according to their
interests (Weber, 1992), their claims (Donaldson & Preston, 1995), their responsibilities
(Clarkson, 1995), their goals (Rowley, 1997), their commitments (Sobczak & Girard, 2006) or
their attributes (Mitchell et al., 1997), etc... “Overall, no single classification schema
determining who or what is a stakeholder dominates” (Griffin, 2017, p.333). It thus seems
natural that we should define what a stakeholder is. According to Freeman & McVea (2001), a
stakeholder is “a group or individual who can affect or is affected by the achievement of an

organization’s objectives”.

But how do we create a selected sample of stakeholders? There are mainly three approaches
(Mathé, 2014; Wijnberg, 2000) that can be adopted when classifying stakeholders to wisely
choose the ones to incorporate in our study:

- The descriptive approach describes whether the stakeholders’ interests are taken into
account. Mason & Mitroff's classification (1981) is an example of such a descriptive
approach. They define stakeholders as “all those claimants inside and outside the firm
who have a vested interest in the problem and its solution” (p. 43). Through this method,
stakeholders are identified if they have revealed an interest in the value chain (the
imperative procedure) or according to their position (the positional procedure). Those
stakeholders can be nominated by other stakeholders (the reputational procedure). Other
stakeholders can come through when participating in activities related to the value chain
(social participation procedure) whereas others openly influence the opinions of the
direct stakeholders involved in the value chain (the opinion-leadership procedure). A
demographic approach can help identify stakeholders according to certain
characteristics (age, sex, race, occupation). And last but not least the organizational
procedure consists of listing all stakeholders who have an important relationship with
the organizational units considered in the value chain. All of those seven procedures and
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approaches should be used at the same time according to Mason and Mitroff. This
allows for an extended but still non exhaustive list of stakeholders.

Mason and Mitroff’s classification is one of the most detailed ones (Banville et al.,
1998). Nevertheless, taking into account all those criteria leads to a big list of people to
include in the study, and the high number of criteria makes it difficult to answer them
all. Certain criteria are also irrelevant in certain cases. For all those reasons, this
classification does not seem quite adapted to the goal of anticipating and evaluating
social impacts in agri-food value chains. A simpler classification is needed, yet it should
still guarantee a diversity of opinions.

The instrumental approach describes stakeholders according to the impact they have on
a value chain. The aim is to reduce any risk that the value chain could face while
increasing its performance. For example, Clarkson (1995) defines stakeholders as either
primary or secondary: primary stakeholders are those whose continuing participation is
required if an organization is to survive (ex: investors, employees, customers, and
suppliers), secondary stakeholders are those who influence or affect, or are affected by,
the corporation, but are not essential for its survival (Clarkson, 1995). However, this
classification does not take into consideration the public stakeholders such as
government officials and the community: they are nevertheless legitimate and crucial
for any decision making process and they have to be considered as stakeholders at all
costs. For that reason, this classification still does not satisfy the criteria required to
evaluate social impacts in agri-food value chains.

The normative approach considers that all stakeholders are equal when it comes to their
interests and they are all valid. It is this approach that seems most adapted and most
complete when it comes to identifying stakeholders to involve in impact anticipation
and evaluation. Mitchell, Agle and Wood (1997) classify stakeholders according to their
attributes: power, urgency and legitimacy. Power is the ability to affect the system’s
survival despite what other stakeholders could do. Legitimacy of the actor and of his
claim is an important factor to take into account when it comes to stakeholder
organization. An entity is legitimate if its actions are desirable and appropriate within
the socially constructed norms, values and beliefs for the value chain (Friedman &
Miles, 2006; Griffin, 2017; Mitchell et al., 1997). The urgency criteria is the degree to
which a stakeholder’s claims call for immediate actions. Looking at those three
attributes, stakeholders are either dormant if they only have a lot of power, urgent if

they are only very sensitive to the project’s needs, discretionary if they are only
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legitimate to act on the project. Stakeholders can also be either dangerous, dependent,
dominant or pervasive if they have two attributes or more. The more a group of
stakeholder has attributes, the more important it is to pay attention and respond to their
individual claims (Crane, 2020; Mitchell et al., 1997). Nevertheless, “each attribute is a
variable, not a steady state, and can change for any particular entity or stakeholder-
manager relationship. Second, the existence (or degree present) of each attribute is a
matter of multiple perceptions and is a constructed reality rather than an “objective”
one. Third, an individual or entity may not be “conscious” of possessing the attribute
or, if conscious of possession, may not choose to enact any implied behaviors” (Mitchell
etal., 1997, p. 868). Those stakeholder categories are presented in figure 23 below and
explained in the following paragraphs.

Dormant stakeholders

Dormant stakeholders are the ones that only have power. Because they do not have the
urgency or the legitimacy, their power remains often unused.

Urgent or demanding stakeholders

Demanding stakeholders have urgent claims but they do not have the power or the

legitimacy to take action.

Urgency
Sensitivity to the need
addressed by the project

Power
Capacity to influence
the project

Dangerous

Pervasive

Discretionary

Legitimacy
Perception of the legitimacy of the project
with regard to the relevant stakeholders

Figure 23: Mitchell, Agle and Wood’s classification of the stakeholders according to the
three attributes of power, urgency and legitimacy

Discretionary stakeholders
Discretionary stakeholders have the legitimacy but not the power nor the urgency to take

actions in the value chain.
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Dangerous stakeholders
These stakeholders use formal channels to make changes in the value chain. They may

resort to coercive tactics to call for attention to their claims. They are able to gather
support and obtain global persuasion, which can lead to them imposing their ideals on
the future of the value chain. The term ‘dangerous’ makes it seem like a collaboration
between those stakeholders and the others is impossible, which is not always the case
(Currie et al., 2009).

Dependent stakeholders
Dependent stakeholders are legitimate and urgent. However they are highly dependent

of other stakeholders if they were to take actions in the value chain.

Dominant stakeholders
They have the power and the legitimacy to take actions. They most definitely can

influence the value chain. According to Mitchell et al, this category corresponds to
scholars’ definition of stakeholders and is thus usually the only category taken into
account in other classifications. Indeed those stakeholders expect and receive much

attention but the others are important to take into account as well.

Pervasive stakeholders
Pervasive or definitive stakeholders are normally the ones who have the highest salience

since they are powerful, legitimate and urgent all at once.

Two important principals drive a stakeholder analysis (Bousset et al., 2005):

1.

Inclusiveness: it is vital to promote equity in decision-making and to ensure social
justice by including all types of different stakeholders. By doing so, the decisions taken
are adequate to the needs and demands of the concerned stakeholders and actions taken
are appropriate.

Relevance: guarantying a successful approach requires choosing stakeholders who are
involved and committed to the project. This allows a maximization of stakeholders’
contributions. Identifying the role and potential contribution of the different
stakeholders is thus fundamental to ensure proper representation of all criteria relevant
to the study (e.g. profession and expertise, gender, localization, values and ethics, norms
etc...) (Barney & Harrison, 2020; Bousset et al., 2005; Freeman, 1984).

The strength of Mitchell, Agle and Wood’s classification is that it is inclusive since it integrates

all kinds of stakeholders’ perspectives of the studied system. The aim is to include all types of

stakeholders simultaneously in the impact evaluation process, so that they can reach an
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understanding of the problems faced, discuss with each other and reach a consensus about what
to do despite their different backgrounds and insights (Griffin, 2017; Habermas, 1984; Reed et
al., 2009).

It is important to note that it is not statistical representation that is sought, but rather social
representativeness, which is why a large sample is not required, as long as all categories of
stakeholders are represented. The objective is to obtain robust results by selecting a sample of
diverse stakeholders (Thiétart, 2014). Finding common ground when analyzing interviews with
stakeholders from different backgrounds and opinions takes the analysis and interpretation of
results one step further: we can then say that the variables obtained are truly key or that the x
or z impacts are important because they were mentioned by a lot of the stakeholders from the

selected sample.

One thing all of the classification methods presented previously have in common is that they
are analytical top-down categorizations instead of being reconstructive bottom-up
categorizations (Reed et al., 2009). In other words, stakeholders are categorized by those who
are conducting the study. The risk with all of those methods is that some stakeholders -which
may have knowledge and different perspectives of the issue- could be forgotten and that the
choice of stakeholders could be biased and consequently so is the analysis of the problem (Reed
et al., 2009). Nevertheless, those risks are reduced when a two-way dialogue is established
between the researchers and the stakeholders. In the end, there is no real consensus on “who
and what really counts” (Crane, 2020; Freeman, 1984; Freeman et al., 2010; Mitchell et al.,
1997). However, like Dreyer et al. (2006) and Kruse et al. (2009) state, a combined top-down
and bottom-up approach is essential when it comes to identifying stakeholders, meaning that
even though some are preselected, the ones interviewed redirect researchers to other

stakeholders of the value chain that they deem important and inescapable.
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Conclusion: interviewing stakeholders and getting back to them throughout the

evaluation process

Take-away 1 from this Section

Integrating stakeholders in the process of anticipating, evaluating and prioritizing impacts
of changes in the agri-food value chain is essential since they are the first concerned. One
of the most complete representations of stakeholders is the Mitchell, Agle and Wood
classification, as it guarantees a diversity of opinions while making sure no important

categories of actors are left behind.

Once the stakeholders are identified, ideally they should be involved in all phases of the
study. In cases where this is not possible (e.g. remote working) other options can fill the
gap. For that, the main tool used is semi-directive interviews. To reduce the bias, this tool
can be combined with other ones such as a Delphi type questionnaire.

In a framework of social LCA, for the approach we choose to use, we can distinguish two
main phases for participation: the first one is the participatory prospective phase (section
VIII) and the second one is the impact evaluation phase (section 1X). The participatory
methods to keep in mind for the rest of the manuscript are the following:

- Scenario planning (see Section VIII)

- Participatory modelling (see Section X1.2.a)
- Delphi-type expert panel (see Section XI.2.a)
- Multi criteria argumentation (see Section 1X)

Section VII. Using participatory methods in social LCA contexts
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Take-away 2 from this Section
Figure 24 below details a bit more the process followed when anticipating and evaluating the social impacts of changes within an agri-food
value chain. Steps in green represent the added value throughout this Section. Also, it shows where participation is needed throughout the
evaluation process.

Identifying the
problem/ issue
Defining the
Spatial ), - system
Temporal <. Defi"ning study /‘
~ perimeter .
Effects ® P Selec_tlng
the criteria
\ AT N
Anticipating
_— impacts

Scenario \ o

planning Evaluating

4 impacts

\ ! AT
Prioritizing impacts
to act on
- \ |
Developing an
action plan
Figure 24: participatory methods through the process of anticipating, evaluating /
and prioritizing impacts
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Section VII1. Using prospective methods in type 11 SLCA

In the previous section, the different participatory approaches were presented. We saw
through figure 24 that participation is key all throughout the ex-ante evaluation process and
that it is implicitly key when it comes to anticipating the impacts of changes. In this section,
we will be discussing specifically this anticipation phase that requires the use of prospective

methods. Those methods put anticipation at the service of action (Godet & Durance, 2001).

1. Different scenario types and prospective methods

Prospective studies first emerged in France in the early 1950s. Prospective is a discipline that
aims to have a vision of a desired future so that stakeholders and decision makers act better in
the present and question paradigms of thought. It comes as an opposition to the term

‘retrospective’, which consists of looking to the past.

Prospective methods use scenarios. Those are conditions of important variables at a given time
and they consist of the evolution from current conditions to other futures (Pesonen et al., 2000).
The term scenario is usually misused as it sometimes refers to a succession of hypotheses.
However, these hypotheses, in order to be able to constitute a scenario, must simultaneously
meet five conditions: relevance, coherence, plausibility, importance and transparency (Godet
& Durance, 2001). Scenarios are not a future reality. They are rather a means of representing a
possible future reality to highlight actions to take in the present, in light of possible and desirable

futures.
There are different types of scenarios (Borjeson et al., 2006; Marini & Blanc, 2014) :

- Predictive scenarios for trends: those scenarios are a continuation of current trends
without major breaks

- Explorative scenarios that answer the question ‘what can happen?’ Usually in an
exploratory approach, we start from a known situation and explore the future gradually.
Qualitative methods such as Delphi and other types of questionnaires can be included
in exploratory methods. Quantitative methods using econometric data and expert reports

are also used to describe the future.
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- Normative scenarios answer the question ‘how can a specific target be reached?’ In a
normative approach, a possible future is described to then come back to the present

situation.

When it comes to evaluating ex-ante the impacts of a change in an agri-food value chain,
comparing different scenarios is useful. This comparison should always be done according to
the ‘business-as-usual’ (BAU) scenario, meaning the trend scenario. However, the value chain’s
context can be so unstable and changing that it can be quite difficult to know what the BAU
scenario will be®®. Indeed, the state of the agri-food value chain whether it is with or without
the changes is uncertain and can be controversial, especially when a wide diversity of
stakeholders are involved, thus the multiplicity of upheavals within the sector makes it
necessary to consider several equiprobable but divergent developments. The types of scenarios

that are thus useful for our case are trend scenarios and normative ones.

2. Different types of prospective methods

Several methods use normative scenarios.

o Backcasting®® methods consist of describing a desired future and then describing the
path required to get there (Borjeson et al., 2006; Oluwarotimi Akintan, 2014).

o Visioning means that after analyzing the current state, a possible and desirable future
is described and new data is generated. The vision is then revised according to the
information found (Bdrjeson et al., 2006).

o Scenario planning is the third method category that uses normative scenarios. It
supposes that several possible futures are described using quantitative and qualitative
information. The scenarios obtained should be fundamentally different. This type of
method is very effective in uncertain and controversial contexts (Barré, 2000; De
Jouvenel, 1964; Mermet, 2004; Schoemaker, 1993, 1995)

To make the analysis of impacts even more interesting, it is best to have different contrasted
scenarios that describe several paths from the present situation to a future one. For those

reasons, scenario-planning methods seem to be the most adapted ones.

15 This is the case for the French pork value chain as we’ll see in chapter 4.

18 In his book “On the Cusp of Global Collapse? Updated Comparison of The Limits of Growth with Historical
Data” (2012) Graham Turner uses backcasting differently. He backcasts on the forecasts for the period 1972-2012
that were made by “The limits to growth” Meadows report. In other words, G. Turner shows how the 40 years
since 1972 are consistent with the trend scenario.
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There are two big families in scenario planning. The English methods and the French ones
(Godet et al., 2008). Both explore breakthrough hypotheses. However, the difference is that in
English methods, the different contrasting scenarios are predefined, or described by the
stakeholders themselves, whereas in French methods, various scenarios that the stakeholders
do not necessarily think of are created. Those scenarios are usually very specific to the value
chain studied unlike predefined scenarios that can be broad. As we said earlier when explaining
our epistemic positions, we want the knowledge produced to be idiographic, meaning it is
specifically related to the value chain and its stakeholders. For those reasons, the French

prospective scenario planning normative methods are most interesting to us.

Trend analysis, "no surprise"
scenarios

Exploratory Forecasting }

Scenarios

Backcasting }

Normative

Visioning ]

English
method
French
method

Figure 25: different types of scenarios and the methods in which they intervene

Scenario planning

Godet
method

Figure 25 above summarizes the different types of scenarios and the corresponding prospective

methods. The scenarios and methods marked in orange are the ones we use.

3. The Godet method

“The [Godet] scenario method aims to construct possible representations of the future, as well
as the means to achieve strategic objectives. The goal of these representations is to reveal the
prevailing trends and the seeds of possible ruptures in the competitive business environment”

(Godet & Durance, 2001)

The Godet method of the CNAM (Conservatoire National des Arts et Métiers) is a French
prospective method with the particularity of creating scenarios that the actors have not
necessarily thought of. We can distinguish two main phases when using the Godet method.
Those are the structural analysis and morphological analysis phases that are thoroughly detailed
in Godet and Durance (2001).
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a. The structural analysis

The structural analysis phase of the French prospective Godet method is based on discussions
between stakeholders. Godet & Durance (2001) do not specify a method to use when it comes
to choosing stakeholders to involve in the study. Their approach is to gather a large number of
people, emitting the hypothesis that the pool selected is surely representative of all the
population and that all different opinions will come up. Nevertheless, it is quite difficult to
reunite a large group of prospects and even if it can be done, it is not possible to guarantee at a
hundred percent that all opinions will surface. We made the choice of choosing stakeholders
according to Mitchell, Agle and Wood’s classification (1997) for the reasons stated in section
V11 (stakeholder positions, power balance, possible convergence and divergence of objectives,
etc...).

After the stakeholders to include in the study are chosen, they are normally all reunited in one
place. They are incited to discuss of the factors that could influence the future of the value chain
or be influenced by it. Once those factors are identified, the stakeholders attribute influence and
dependence scores to each one of them by drawing all the relationships - cause to effect -
between all the pairs of factors. Consensus is key when using the Godet method. All
stakeholders must agree on the variables identified and on the relationships between all the pairs
of variables. Because of the number of links between variables, two scores (of dependence and
of influence) are attributed to each of those variables. Once consensus is reached, the results
are represented through a graph similar to the following one in figure 26, to sort out the different

factors according to their future role.

Dependence

— >
Average Influence
Pack
wvariables

Figure 26: positioning variables (mathematical translation of the factors) according to

their influence and dependence scores as they are attributed by the stakeholders
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If the variables are very influent and little dependent, they are the input or “entry variables”, so
the built scenarios use them at the beginning of the prevision. On the contrary, the very
dependent and little influential variables are “output variables”: their value is given at the end
of the scenario elaboration. “Pack variables” are moderately dependent and influent, so they are
seldom included in the scenarios. As for the “excluded variables” they are neither very
dependent nor very influential, either because they constitute major trends that do not modify
the dynamics of the system, or because they are independent of the value chain and develop
relatively autonomously. Their exclusion can therefore be considered without consequences for
the analysis, so they are not taken into account when constructing the scenarios. Finally, the
“key variables” have the particularity of being both more influential and more dependent than
the averages calculated. Consequently, it is impossible to anticipate in which direction they will
evolve. They represent factors of instability. This means that they represent important issues,
since despite fairly small changes, they can make the situation evolve in very different

directions.

Table 1 is a summary of the different sub-steps of the structural analysis phase. It also indicates
the people involved in each phase and the tools that are normally used in the Godet method
(Chaib et al., 2022a).
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Step Who does what? Tools used in the classic method
1. Delimiting Researchers: identifying the prospects. No specific method.
Ef;]%g);isr:em, Researchers: make individual and collective Brainstorming, workshops, etc. to
g interviews with specialists. determine the main variables
stakeholders and influencing the system evolution
conducting Prospects: provide variables influencing the system g 4 '
interviews evolution.

2. Determining
the key
variables and
their modalities

Researchers: make a list of the variables quoted by
the prospects; merge the variables standing for the
same concept; organize groups (e.g. 3 groups of 10
prospects).

Prospects: each group of prospects builds a
consensus about the relationships between the
variables.

Researchers: build the matrix of relationships
between variables for each group, and provide a
synthesis matrix to be discussed by the group of
prospects as a whole; select the key variables as
those which are at the same time more influential
than the average, and more influenced than the
average (see Fig. 1); implement new surveys of
experts if reduction of the number of key variables is
needed.

The relationships between variables
(influences and dependences) are
built by consensus during collective
workshops, by small groups, then
all together.

'Survey of experts' methods such as
Delphi, Régnier's Abacus, or Smic-
Prob-Expert allow the team to
reduce the number of key variables.

3. Elaborating
the base
scenarios

Prospects: build a consensus about the main
modalities that can be taken by each key variable.

Researchers: envision the different
combinations of modalities.

possible

Collective workshops.

The general base scenarios are built
as combinations of the possible
modalities for all key variables.

Table 1: summary of the people involved and the tools used in the structural analysis
phase of the Godet method (Chaib et al, 2022a)

b. The morphological analysis

Once the key variables to take into account are identified, the reunited stakeholders identify the

modalities of each key variable, meaning the values that each key variable can take. Depending

on the number of key variables and the number of modalities, several scenarios can be created

by combining each modality of each variable together. They are represented in a possibility

tree. Figure 27 is an example of what is obtained if we have 3 key variables, 2 of which have 2

modalities and one that has three modalities.

Once we have that possibility tree, the aim is to search for incompatibilities between modalities.

Those incompatibilities do not always exist. However, when they do, the scenarios that integrate

them are eliminated as they can’t be possibly realizable.
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Figure 27: different possible scenarios obtained by combining the modalities of the key

variables.

4. Using the Godet method to create detailed scenarios

Once the structural and morphological phases are complete, a third phase, which is not specific
to the Godet method, can be initiated. It is called the diachronic phase. It consists in describing
the paths leading from the current situation to the final images remaining after the
morphological analysis. Godet does not specify a certain way to do so; neither does he specify

exactly what should be done with the scenarios and how many we should keep.

The following process is proposed. Once we have all the possible scenarios, they are all briefly
described in broad outline. They are then presented to the interviewed stakeholders. Depending
on the time available to finish the study, on the means provided and on the objective of the
study, some or all scenarios can be detailed. In our case, because that is what is planned in
project Sentinel, the researchers are asked to choose two contrasted reference scenarios, which
are later on detailed. The transition to the detailed scenario is delicate because it involves a
significant amount of subjectivity and depends closely on the participants' knowledge of how
the sector works. The objective is to explain/unroll/quantify how the value chain will evolve

from the current situation to that described in the framework scenario in the years to come?’.

17 This highly depends on the spatio-temporal perimeter described before starting the study. In our case, the
scenarios are elaborated for the 3 to 5 years to come because beyond that time scope, anticipating evolution of the
value chain becomes difficult for the interviewees.
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The method proposed to detail the scenarios is the following. It is not specific to the Godet
method as it is described in Godet (2007, 2008):

- Itinvolves evaluating the efforts required (e.g. training of young people) to arrive to the
framework scenario.

- It requires collective reflection: all ideas are welcome and deserve debate, including
from people who think they know nothing about the value chain. Similarly, all questions
are taken into account.

- Everyone brings their expertise and ideas.

- One single scenario is detailed at first.

- The list of variables obtained through the structural analysis phase are used, whether
they are input, output or excluded variables. The question to ask is “how will this
variable evolve?”

- Limiting factors in the reference scenarios are looked for. Taking into account these
constraints allows the quantification of the main characteristics of the corresponding
detailed scenario.

- The data needed to verify the feasibility of the ideas proposed is gathered.

- Consistency of the suggestions with developments in society is needed.

- Everything that can be quantified is quantified.

Once the chosen reference scenarios are detailed, the change envisioned in the value chain is
introduced in each scenario. The stakeholders and/or experts are then asked what they think the
impacts of that change could be in the scenario studied. In the following sections, the

identification and evaluation of those impacts are thoroughly detailed.
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Conclusion: using the Godet prospective method

Take-away 1 from this Section

Figure 28 below is a summary of the different steps required to create reference scenarios,
throughout the structural, morphological and diachronic phase.

STRUCTURAL ANALYSIS MORPHOLOGICAL ANALYSIS
o N N
@) 3
@ "
Discussions between Identification of key Creating scenarios
stakeholders variables after consensus
Identifying variables Choosing key variables Creating the list of possible

scenarios of the evolution of the
sector by crossing the modalities
of the variables

influencing the future of the

value-chain and dependent of it [l ) o e AL

taken by the variables
Calculating influence and

dependence rates Sorting scenarios: eliminating
incompatible modalities scenarios

. l _/

DIACHRONIC PHASE
Describing all remaining scenarios

v

Choosing contrasted reference scenarios
Establishing consensus between the stakeholders (in the case of project sentinel 2 reference
scenarios are chosen)

|

Detailing chosen scenarios
Change introduced
/ in value chain

Asking stakeholders about change in chosen scenario

l

Anticipating impacts

Figure 28: summary of the steps required to create reference scenarios
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Take-away 2 from this Section

Figure 29 below details a bit more the process followed when anticipating and evaluating the social impacts of changes within an agri-food

value chain. Steps in green represent the added value throughout this Section.
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Figure 29: details of the prospective approach used when anticipating and evaluating impacts
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Section IX. Using multi criteria argumentation to complete impact

anticipation and evaluation

Identifying and evaluating the impacts is crucial for the choice of the ones to prioritize and
bring to the attention of the stakeholders (Arce-Gomez et al., 2015). To ensure a viable and
useful approach, it is important we engage participants by “using their knowledge and local
expertise to identify community-level impacts” (Becker et al., 2003); they are in the best
position to tell us what could happen and how the food system could evolve. This guarantees
that the impacts identified are relevant to the food system’s stakeholders (Arce-Gomez et al.,
2015; Becker et al., 2003, 2004), and that they are also as diverse as possible so that we do
not neglect any impact category and especially any stakeholders. In this section, we explain

why multi criteria argumentation-based approaches are adapted to the objective set.

1. What is multi criteria argumentation?

“Argumentation is a reasoning model based on the construction and the evaluation of
interacting arguments” (Amgoud et Prade, 2009, p. 4). In decision-oriented approaches such as
the latter, an argument is a statement that justifies or counters an alternative in order to
accomplish an objective; in multi criteria oriented works, such as those considering food chain

analysis, this objective refers to a criterion (Thomopoulos et al, 2020).

Dung's work is a precursor to today's methods of argumentation. His theory is based on an
abstract argumentation system, highlighting binary relations between arguments (attack
relation) to return sets of good arguments called extensions (Dung, 1995) as well as arguments
without conflicts. The notion of defense is defined by Dung as the attack of a possible assailant
of the argument to be defended. There are four types of attacking relations between arguments.
The first is when doubts are raised through asking critical questions. The second one is when
an argument’s hypothesis is questioned. The third attack relation consists of proving the
irrelevance of an argument as to the conclusion made. Last but not least, the fourth attack
relation that Dung talks about is when an argument supporting an opposite conclusion is
presented; in that final case, it is the consequential relation (or implication or causal relation)

between a hypothesis and the conclusion of an argument that is attacked®®. Non-conflicting

18 An example of this type of attack would be providing a case where the same assumption leads to the opposite
conclusion of what is meant to be defended.
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arguments according to Dung are arguments that do not attack each other. Dung’s work is
seminal and has opened the way to various theoretical and applied works. It has also lead to
different currents of thought (abstract, logical, structured...) when it comes to argumentation.
Despite it being very rational and theoretically coherent, Dung's theory has nevertheless its

limits:

e |t lacks certain notions when applied to real life situations. Dung indeed described the
intuitive meaning behind what we call an argument. Nevertheless, in real life, it is much
more difficult than that to describe abstract arguments stated by stakeholders in a
decision-making process (Salliou & Thomopoulos, 2018). Plus, the relations between
those arguments are also much more complex than the four stated above. This makes it
quite complex to trace all types of relations between arguments, even more so since a
high number of arguments is usually given in a statement. Additional features have to
be linked to the argument (the decision also referred to as ‘action’ or ‘alternative’, the
goal or ‘target’ and the actor) (Salliou & Thomopoulos, 2018)

e |t gives equal weights to all arguments. However, an argument is built from several
pieces of information that are more or less important depending on the actors and the
sources. It is unlikely that the arguments raised carry the same weight (Bourguet, 2010).

When it comes to making a change in a value chain, several criteria must be taken into
consideration and several actors are involved, making the decision-making process quite
difficult. A way of alleviating this complex task is by combining argumentation with multi
criteria approaches. That way we technically have the best of both worlds: we take into account
the different criteria, while also making sure all stakeholders have a say and all opinions are
represented. Several authors proposed different ways of incorporating argumentation in multi
criteria approaches in the aim of providing an explanation behind the decisions taken (Bisquert
et al.,, 2017; Bourguet et al., 2013; Salliou & Thomopoulos, 2018; Thomopoulos, 2018;
Thomopoulos et al., 2020)

Multi criteria argumentation consists of analyzing arguments which express stakeholders’
opinions about different alternatives pursued (Thomopoulos et al., 2020). The aim is to measure
the acceptability of the alternatives in order to help deciders make the best choice possible when

it comes to implementing change in the value chain.

Multi criteria argumentation is based on three concepts:
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- Multi criteria approaches: it consists of evaluating a set of pre-fixed alternatives (e.g.
pursuing business as usual) according to several criteria (e.g social, economic, etc..).
Those evaluations are made based on attributes which describe the alternative (i.e. gain
is not distributed fairly amongst the stakeholders of the value chain) meaning they elicit
certain ‘values’ of a criterion (Belton & Stewart, 2002; Thomopoulos et al., 2020).

- Argumentation: analyzing stakeholders’ opinions is indeed very important when
looking at alternative scenarios for the value chain (Bisquert et al., 2017; Thomopoulos
et al., 2020), which is a reason why we base our methodology on stakeholders’
arguments, meaning their expression of an opinion concerning the studied alternative.

- Social psychology: stakeholders’ opinions are translated in a value called attitude: a
stakeholder’s attitude towards an aim (i.e. distributing value fairly) in an alternative (i.e.
pursuing business as usual) is the proportion of arguments given in favor of this aim in
this alternative weighted by the proportion of all arguments given for this aim in all
alternatives explored (Fishbein, 1967; Thomopoulos et al., 2020). This attitude reflects

the stakeholders’ acceptabilities of the alternative considered.

The following paragraphs show how things usually work in an argumentation-based multi

criteria process.

a. Constructing the arguments

Based on the work done by Amgoud & Prade (2009), Bourguet et al. (2013), Salliou &

Thomopoulos (2018), an argument is a combination of all the following elements:

- An actor proposing the argument

- A source i.e. where the argument comes from. This can be a journal, a face to face
interview, an official report, etc...

- A criterion: the argument given can usually be categorized in criteria (e.g. economic,
environmental, social, technical, political, etc...)

- Atype: generally there are two main types of arguments. Arguments in favor reflect that
the actor expects positive impacts of a change whereas arguments against refer to

negative impacts.
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Table 2 below shows the different sub-categories of those arguments that we might

encounter when interviewing stakeholders concerning impacts of changes in agri-food

value chains.
Arguments in favor of a scenario Arguments against a scenario
Arguments that point out the existence of Arguments that point out the absence of
positive impacts (PP) positive impacts (PC)
Arguments that point out the absence of Arguments that point out the existence of
negative impacts (NP) negative impacts (NC)

Table 2: different types of arguments in favor and against a scenario

- Astatement: this means that the arguments given are usually based on certain beliefs or
conclusions. We can thus distinguish between epistemic and practical arguments
(Amgoud & Prade, 2009). Epistemic arguments are solely based on beliefs whereas
practical ones are based on beliefs but also highly depend on the interviewee’s goals
and concrete knowledge (Amgoud & Prade, 2009).

- A hypothesis: this corresponds to the rationale behind the argument, i.e. the knowledge

the actor can give to support that argument.

Table 3 below shows two examples of arguments, one positive and one negative.

Actor Source Criterion Type Statement Rationale

Investing for better Investments needed for

Producer Interview Economic - - better respect of animal
pork production

wellfare
. Production Improving production Change in transformation
Researcher Interview +
ways ways processes

Table 3: examples of practical arguments

The arguments can thus be structured by associating all this detailed descriptive data
(Thomopoulos, 2018). Multicriteria argumentation is in consequence a structured

argumentation.

b. Evaluating the strength of each argument

After the different arguments are identified and constructed, their strength is evaluated. Indeed,
arguments are not necessarily of the same strength.

Epistemic arguments are considered strong when the beliefs on which they are based are
founded and can be proven; we then talk about certainty. On another hand, practical arguments’
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strength is measured according to certainty but also according to two other elements:
importance of the criteria to which it refers and the (dis)satisfactions level associated to the
criteria (Amgoud et al., 2005).

In our case, we will see in the next sections that the notion of strength of an argument is deduced

from the repetition of this argument in the sources of information consulted.
c. ldentifying conflicts between arguments

Conflicts amongst arguments are identified. This step is very important. In fact, from the start,
divergent opinions are searched for; it is therefore logical that contrasting and conflicting
arguments concerning a same change will emerge. Besnard & Hunter (2007) defined two kinds

of attack relations between arguments:

e Rebutting: this means that an argument A1 is the opposite of another argument Az. Ay
and A>’s statements are contradicting. “Using classical logic, if Ay has the claim a, and
A has the claim -o, then A; and Az rebut each other” (Besnard et Hunter, 2007, p. 4)

e Undercutting means that an argument attacks the assumptions insinuated by another
argument concerning either the statement or the logical inference between the
argument’s statement and its hypothesis. “Assuming classical logic, suppose an
argument has a support that includes the information that 3 holds, and the information
that —=>a holds, and the claim that o holds, then an example of an undercutting
argument would be an argument with a claim that is the negation of p (i.e. —B) or the
negation of B>« (i.e. - (B>a))” (Besnard et Hunter, 2007, p. 4-5)

From those conflicting relationships, we can identify counter arguments. A, is a counter

argument of A if Az rebuts or undercuts Aa.

Dung in "Computational Models of Argument” (2006) talks about a third attack relation
between arguments based on assumption. It basically mean that attacking an argument can be

done through attacking its assumptions.
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According to Amgoud & Prade (2009), epistemic arguments can be used to validate, rebut or
undercut beliefs on which practical arguments are based. They can also be used to challenge
the knowledge on which a practical argument is based, especially when the knowledge is
inconsistent. Beliefs can also attack other beliefs, meaning that there can be conflicts between

epistemic arguments.

Epistemic Practical Epistemic Practical
arguments arguments arguments arguments

Statement Statement

Statement Statement

Knowledge

Knowledge

Figure 30: possible conflicts between Figure 31: possible conflicts between
arguments according to Amgoud & Prade arguments concerning impacts of changes
(2009) in agri-food value chains

As for the practical arguments, Amgoud and Prade consider that those cannot conflict because
they point out to certain advantages or disadvantages of a decision. We do not necessarily agree
with that. Practical arguments can be counter-arguments of other practical arguments as well as
counter-arguments of epistemic ones. It is very important that all those arguments be listed, as
all potential conflicting information is relevant in the decision process. Plus, this distinction
between epistemic arguments that can attack other arguments and practical ones that cannot is
not always taken up (e.g. Thomopoulos, 2018) as it is not necessarily operational in case studies.
Indeed, when discussing matters with stakeholders, they do not necessarily make a distinction
between practical or epistemic arguments, which is a main reason why in the rest of the
manuscript, no distinction is made between those two types either. All arguments given by the

stakeholders are important. They are all listed regardless of them being practical or epistemic.
d. Evaluating arguments’ acceptabilities and comparing the outcomes

The problem that needs to be solved is the following: in a set of alternatives (i.e. implementing
the change in the value chain or keeping things as is, implementing the change at different times
and places etc...), the different impacts of that change need to be examined (from stakeholders’
opinions) to determine the best decision to be taken. When talking about that change with the
chosen interviewees, they will give arguments and justifications to why they think such
alternative is best. The aim is not to ask for a general vote on what everyone thinks should be
done but rather to combine the qualitative argumentative preferences with an implicit voting
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method. This process can be translated through the notion of ‘attitude’ or ‘acceptability’.
Bisquert et al. (2017) proposed such a framework relying on the aggregation of individual
preferences to compute a collective preference. Thomopoulos et al. (2020) also described a
way of evaluating argument’s acceptabilitics based on the principles of social psychology
theory. It is a numerical way of evaluating the perception of stakeholders’ opinions, “derived
from the perceived likelihood that the choice is associated with a number of key outcomes,
weighted by the evaluation of those outcomes” (Thomopoulos et al., 2020). Arguments in favor
or against the change are indeed collected from a variety of sources and stakeholders. An
attitude is then calculated according to the formula described in Vivas et al. (2022)

ni.+1

1
Collective attitude (s) = HZ ng —Y
S,C

v nis the total number of arguments for all scenarios and all criteria

<\

C is the number of criteria considered

v n, is the total number of arguments (positive and negative) for all scenarios considered
according to a criterion ¢

v' n{. is the number of positive arguments in favor of a scenario s according to a criterion ¢

v' ng is the total number of arguments (positive and negative) for scenario s according to

the criterion ¢

The following paragraphs explains the logic behind this formula. In the beginning, before any
arguments are given the attitude equals 0.5. In fact even though there are no arguments given
there are still two initialization arguments that are kind of ‘hidden’ in the backstage. The first
argument is a positive one suggesting that the absence of negative arguments is a positive
argument itself. The second argument is a negative one implying that the absence of positive
arguments is a negative argument itself. This case is thus valid when there is a total ignorance
of the matter at hand. Nevertheless, as interviewees give arguments, the value of the attitude

changes. Let’s deconstruct the formula to make the notion of attitude clearer:

+
:SLE is the proportion of positive arguments for a given criterion and a specific scenario, the
+1 being there because of the ‘hidden’ positive argument, and the +2 being the sum of both
‘hidden’ arguments. For the criterion considered, multiplying that value by n. allows us to

+
weigh the criterion. In consequence, n. % is the value reflecting the attitude of the
S,C

interviewees concerning the criterion c¢ for a scenario s. To obtain the collective (global)
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attitude, all the attitudes of all criteria are summed and then weighed by the total number of

arguments for all scenarios and all criteria®®.

The attitude obtained is a number between O (total rejection) and 1 (total approval). Those two
values are however never attained (because of the two underlying arguments we talked about
above). An attitude equal to 0.5 in cases where arguments are given, reflects an uncertainty

regarding a scenario or a criterion.

One of the main advantages of Thomopoulos et al.’s approach (2020) is that it can be carried
on at an early stage of the debate and the measure is updated with the arrival of new arguments.
It also allows an analysis of the results at different scales, for one specific criterion, or one
specific stakeholder. The different outcomes can then be compared, leading up to a

classification of the different scenarios.

e. Classifying the scenarios

The scenarios are then classified to identify the best possible decision. The decision should be
in favor of the outcome with the most supportive arguments and/ or with the least disproving
arguments logically. This means that the most favorable outcome should logically be the one

with the attitude closest to 1.

The advantages of using argumentation-based multi criteria approaches can be summed up in

the following points (Amgoud et al., 2005; Thomopoulos, 2018)

- Deals with qualitative or qualitatively perceived criteria

- Models close to the way people think

- Useful in uncertain contexts as it provides a unified setting where all arguments are
treated the same way. Multi criteria argumentation is essential when the information
gathered during interviews is sometimes inconsistent and when we have several sources
of information with different priorities (Thomopoulos, 2018)

- Diverse information concerning economic, social, environmental and other objectives
are integrated and the conflicting aspects of all those criteria are handled objectively
according to the views and opinions of the individuals involved. This allows for a more

realistic assessment (Sadok et al., 2008, p. 163)

19 We assume that the more a criterion is mentioned/discussed in our information sources, the more important it
becomes. This is how the weighting of criteria is defined. This has the advantage of having a palpable and
measurable meaning, compared to many multi criteria methods where weights are arbitrarily attributed by the
decision-maker.
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- It includes the positive impacts as well as the negative ones which is very important
according to Di Cesare et al. (2018)
- Attributes values to the consequences of decisions taken

2. Combining multi criteria argumentation and type 11 SLCA

Multi criteria decision aiding and LCA have been combined several times in many research
fields related to the environment. Multi criteria argumentation is however a relatively new
research field. It has been combined with environmental LCA once in Sohn et al. (2020). In fact
they used multi criteria argumentation to better interpret the results of LCA in order to better
communicate the results of it. The goal is to eventually aid stakeholders in their decision-
making processes. The tool used is the Argumentation Corrected Context Weighting-LCA
(Argcw-LCA).

Multi criteria argumentation and social LCA have never been combined before. There were
some tentatives at combining MCDA with SLCA but they were unfruitful. Indeed, the
conclusion of Feschet & Bockstaller (2014) was that the multi-criteria assessment methods of
agricultural systems analysed are not very compatible with social LCA taking into consideration
the context of the study and the perimeter and scale fixed. We believe that multi criteria
methods, more specifically multi criteria argumentation, is compatible with social LCA and
that the benefits of combining those two approaches could be the same as the ones obtained in
the Sohn et al.'s study (2020). Some advantages also exceed our expectations as we’ll see later
on in chapters 4 and 5 regarding the perspectives of our work. Table 4 below summarizes the
conclusions of Feschet & Bockstaller’s work which we take back to show that if a certain

context is pre-defined, multi criteria argumentation methods (MAM) and social LCA are

compatible.

Feschet & Bockstaller (2014) This manuscript

Multi criteria methods are not specific to social Multi criteria methods are not specific to social

impacts. impacts, but they do take them into consideration.
Indicators take into account practices but do not Indicators of MCA take into account practices and
consider the consequences on people. consider the consequences on people.
Results are usually reported on a small spatial scale : Results can be reported on various scales:
difficulties in comparing scenarios. possibility of comparing scenarios.
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Evaluation perimeter restricted to a farm and does not Evaluation perimeter is not restricted to one
take into consideration stakeholders upstream and group of stakeholders and does take into account
down stream breeding. upstream and downstream stakeholders.

Table 4: revisiting Feschet and Bockstaller’s results by considering multi criteria

argumentation methods (MCA)

If we take back what was said in Feschet’s study, even though multi criteria methods are not
specific to social impacts, we do take them into consideration and it is possible to focus solely
on them if we want to, by using this specific method. The indicators extracted take into account
practices and consider the consequences on people since multi criteria argumentation is based
on the arguments given by stakeholders. So if the question we ask them is “what are the
consequences according to you?” it seems logical that the answers we will have concern
consequences. Feschet’s study was not conclusive since it was at a very small scale. Our results
can be reported on various scales and we have a possibility of comparing scenarios. This highly
depends on the questions we ask our experts. Finally, the evaluation perimeter is not restricted
to one group of stakeholders since we aim to get a high diversity of experts that have diverse
and divergent opinions. Multi criteria argumentation therefore seems to be a good way to
remedy the difficulties highlighted by Feschet et al.: it incorporates stakeholders’ perspectives
and opinions, making the decision-making process more relevant (Estévez et al., 2013; Freeman
& McVea, 2001; Sohn et al., 2020).

The tool chosen for this process is the MyChoice tool. It is a multi-criteria decision support tool
for analyzing, comparing and evaluating the acceptability of different alternatives. Of course
screening and prospective phases are necessary too. We’ve already talked about that in the
previous sections. We will only talk about how to anticipate, evaluate and prioritize the impacts
in the following paragraphs.

a. Anticipating the impacts in MyChoice

Speaking and writing is based on grammatical rules which demand the use of logical
connectors; these tool words can be used alone or in combination with other words, in order to
establish logical relationships, describing a cause or a consequence when it comes to expressing

impacts (Charton & Torres-Moreno, 2011).
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When interviewing the stakeholders about the value chain, interviewees intuitively construct
arguments in favor or against the matter discussed (here a change in the agri-food value chain).
Some of the words they use to highlight impacts of pursuing a scenario are shown in table 5.
Those are the words we look for during our analysis. Since the interviews and the documents

read are in French, the words in table 5 are also in French.

. Subordination Conjunctions and
Category Preposition . . B Verbs
conjunction coordination adverbs
Cause A cause de, a lasuite  Parce que, puisque, Car, en effet... Venir de, découler

de, en raison de... comme, vu que... de, résulter de

De telle sorte que, de
telle maniere que, si
bien que...

Au point de, de peur
de,...

Donc, aussi, ¢’est Impliquer, entrainer,

Consequence ; .
pourquot... causer, susciter...

Table 5: examples of French logical connectors when talking about impacts extracted
from (Charton & Torres-Moreno, 2011)

Words such as impact, consequence, cause, and any other synonyms are also highlighted.

In addition, the way the verbs are conjugated in French can highlight potential impacts.

Even though there are specific words and phrases to look for, it is still necessary to proof-read
the interviews again, just to make sure we haven’t missed any impacts cited; language and

words could in fact be used differently from one stakeholder to another.

After the impacts in the texts are identified, it is time to enter the information in the MyChoice
tool spreadsheet as shown in table 6. Each line corresponds to one argument. The impacts

identified can be on different scales.

Name Name Name Name Is Name
StijlzerhOI Alternative Type Pro Con Criterion Aim Property Value Condition Prospective Source
Stakehol Whether the

der impact is What Strong, Cause of lifrelatedto  Stakeh
. Evaluated perceived Category of  impact Real probable, . ‘Business as older
impacted - P - : . - the impact R . .
by scenario positively or impact is impact _possible, cited usual’, 0 if intervi
change negatively by desired impossible not wed
9 the stakeholder
Table 6: how information is entered using the MyChoice tool
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b. Evaluating the impacts

The values attributed to an impact cited by a stakeholder are marked in the column ‘Type Pro
Con’ as either ‘+’ if the impact is positive on ‘Name Stakeholder’ according to the ‘Name

Source’. The value is ‘-’ if the former is not true.

The acceptabilities/ attitudes are calculated automatically in MyChoice by looking at
information quantities of arguments pro and con. The equation used to do so is the collective
attitude equation presented on page 119. If the final value is lower than 0.5, this means that by
pursuing ‘Name alternative’, the ‘Aim’ I is not met. But if the attitude exceeds 0.5 it means the
opposite. However, if the attitude equals 0.5 there are two possibilities: either the number of
arguments is very low and stakeholders are not sure about the importance of this impact, or the
number of arguments given is very high, and the stakeholders agree that the impact is highly
important but its evolution is uncertain. In the latter case the contradictions between arguments
are deduced, allowing the identification of different but robust points of view (Thomopoulos et
al., 2020).

Once all the information from all the interviews conducted is sorted into the MyChoice
spreadsheet columns, an aggregated attitude is calculated the same way the partial ones are. It
reflects the global view of the stakeholders concerning the evolution of the value chain. We can
choose to analyze the attitude values according to the ‘Name Stakeholder’ category or
according to the ‘Name Criterion’ category. We choose to do a cross-analysis of both at the

same time in our case.

c. Prioritizing the impacts to act on

The attitudes are marked in a table with color gradients going from dark red to dark green. This
allows us to identify the major challenges, which the value chain will have to face as well as

the stakeholders who experience or will experience the impacts more than the others.

Nevertheless, the attitudes are not enough to analyze and prioritize the impacts to act on. We
have to cross the information of attitudes with that of the number of arguments. And so, each
of those three categories of attitudes can be divided again into three sub-categories, depending
on the number of arguments given. Those categories are presented below and summarized in

table 7. We assume that:

- If the total number of arguments is lower than the median we talk about tendencies

rather than a certainty that something is wrong or right
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- If the total number of arguments is between the median and the upper quartile, than
there is a bit more to say about the impacts, but the assumptions should be taken with a
grain of salt.

- If the number of arguments is high enough (higher than the upper quartile), it means

that the assumptions made are more founded and truly reflect the stakeholders’

positions.
Number of
Arguments 10; Median( [Median; Q1] 101; Q3
Attitude
]0; 0.4] Negative tendencies Probable negative impact Certalnitry:]gzcrlegatlve
10.4; 0.6[ Can’t say much Doubtful impact Mitigation reflgctlng Impact
could go either way
[0.6; 1] Positive tendencies Probable positive impact Certainty of positive

impacts

Table 7: summary of how we interpret the results based on the attitudes and the number of

arguments

The notions of tendency and certainty are relative to the stakeholders’ opinions. Certain impact

categories affect stakeholders unquestionably according to the interviewees.

The results of this classification crossing attitudes/ acceptabilities with the number of arguments
given for each impact category are presented in the next few sections of chapter 4. It is important
to note that this approach allows us to prioritize impact categories rather than impacts. However,
because MyChoice is a structured argumentation, we can easily identify the impacts in each
category. This means that prioritizing impact categories allows us to prioritize the impacts as

well, based on stakeholder interviews.
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Conclusion: the use of multi criteria argumentation in type 11 social LCA

Take-away from this section

Figure 32 below is a summary of the different steps followed when using multi criteria
argumentation

Anticipating
Prospective Impacts
analysis of the
value chain /A
Identifying
impacts and Evaluating
listing criteria impacts
to consider
/ Attributing values f
o to impacts and Cross-analyzing
Interviewing arguments given by attitudes per
stakeholders stakeholders criteria and Prioritizing
about change stakeholder impacts to act
(or no change) % / on
Aggregating Classifying ?
results impacts according Comparing
Calculating to attitudes and scenarios
acceptabilities number of
/ attitudes arguments

Identifying most
affected
stakeholders and
most important
criteria

Figure 32: steps to anticipate, evaluate and prioritize impacts through multi criteria

argumentation
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Conclusion of chapter 3: research design and process

Identifying the
problem/ issue

Defining the
Spatial > / system
Temporal <t Defining study \
e perimeter
‘ - Selecting the
Eifects Participatory c:i tle rgi]a
modelling
\ Y S
Identifying Ar!tlupatlng "
stakeholders to — Impacts \
PRt chomng  Smaenenie i |
y ) stakeholders prosp Identifying AT
Godet method . :
Conducting > impacts and Eyaluatlng “
interviews 3 listing criteria impacts
" to consider /
Identifying key 7 )
variables and / Attributing values Cross-analvzin S
modalities Interviewi to impacts and ) yzing A
’ nterviewing i attitudes per Prioritizing impacts
keholders arguments given o
\ siake by stakeholders criteria and toacton
\ - Identifvi about change y stakeholder N
Completing _ Identifying or no change - )
analysis with different p_035|ble Describing o ya Classifying b\ ;
Delphi SCenarios Aggregatin i i
P scenarios garegating lmpact§ according Comparing Developing an
results to attitudes and .
. scenarios action plan
Calculating number of
acceptabilities arguments
/ attitudes
o Dlscussmg with
Identifying most stakeholders
affected

stakeholders and
most important
criteria
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The process followed when doing a type Il social life cycle assessment through the prism of

multicriteria argumentation can be divided into five main phases:

I.  ldentifying the problem/ issue
ii.  Defining the system
iii.  Determining criteria to take into account
Iv.  Anticipating potential impacts
v.  Evaluating those impacts
vi.  Interpreting results and prioritizing the impacts

vii.  Informing and developing an action plan

Figure 33 is a summary of all steps and sub-steps of each phase. In the following paragraphs,
we recap the steps followed to conduct a thorough and complete analysis of the potential

impacts.

Identifying the problem/ issue
Describing the current state of the art as well as the potential change
After establishing the current state of the art, the change envisioned in the value chain needs to
be detailed: what type of change, when, at what stage of the value chain etc...
It is also necessary to define what we mean by value chain. We talked about this in the previous

sections and Sections.

Defining the question(s) to evaluate

It is important to know what type of change we are dealing with.

Defining the system
Defining study perimeter
A screening phase is necessary before starting any study: we have to determine the study
perimeter as it highly influences the choice of stakeholders as well as the impacts that will be

considered later on (Macombe, 2019).

Identifying stakeholders to involve in the study
The choice of stakeholders to integrate in the study is very important so that the impacts
evaluated are relevant (Mathé, 2014; Mendoza & Prabhu, 2000). One thing is for sure, it is
important to incorporate a plurality of stakeholders to make sure a diversity of viewpoints is
integrated when making a decision (Macombe, 2019; Renn et al., 1993). It is indeed “essential
to integrate the opinions not only of those affected by the impacts but also of those such as
public decision-makers who affect the evolution of these impacts through regulatory measures”
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(Mathé, 2014). Mitchell, Agle and Wood’s classification is particularly useful in cases where

divergent opinions and a wide variety of stakeholders are needed as mentioned previously.

Participatory modelling of the value chain
Once the stakeholders are identified, the current state of the value chain is established with

them. This acts as a starting point for the rest of the study.

Determining the criteria to take into account
It is possible to have a set of criteria to evaluate in mind before starting the evaluation process.
This usually depends on the project sponsors. It is however important to keep an open mind as
the study goes on, to not exclude any criteria that could be important for the stakeholders of the

value chain.

Anticipating potential impacts
Prospective analysis of the value chain
Prospective methods are not part per se of the social LCA methodology. However, it is
necessary to conduct a prospective study of the value chain when aiming to do a type Il social
analysis requiring an anticipation of social impacts. The stakeholders are asked what they think
are the key factors that influence the future of the value chain and depend on it. After the
interviews are analyzed, the key factors (translated into variables) are identified as well as their
modalities that we use to construct the different possible scenarios of evolution of the value
chain. The method used is inspired by the French prospective Godet method.

Interviewing stakeholders about change or no change
After that, there are two possibilities. Either we interview stakeholders about what will be the
impacts of introducing a certain change in the value chain (or not changing it, in the case of
pursuing business as usual) in the future. Or we let them spontaneously describe the impacts of
the scenario we are discussing on (e.g. the business as usual)?. In both cases, the interviews
done are then transcribed (since verbatim accurately reflect the interviewee’s reflections) and

analyzed through the MyChoice tool.

Identifying impacts and listing criteria

20 We will see in the next Sections that for certain reasons that are stated, we did not interview the stakeholders
again concerning a change in the value chain. We used their spontaneous answers to apply the method explained
in this section.
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Interviewees argue or support a defended statement. After we have identified the impacts in the
texts, we enter the information in the MyChoice tool spreadsheet. Each line corresponds to one

argument. The impacts identified can affect different scales.

Evaluating the impacts

Attributing values to arguments given by stakeholders

Calculating the acceptabilities (attitudes)

Aggregating results

Cross-analyzing attitudes per criteria and stakeholder
Details for all four main steps of an evaluation are presented in Section 1X.2.b. But to
summarize in a few sentences, based on the interviews with stakeholders and experts of the
value chain, values and weights (attitudes) are attributed to the arguments given per criterion
and per stakeholder. By looking at the values obtained, we can identify positive, negative or

mitigated impacts; we can clearly identify who is impacted as well.

Prioritizing the impacts to act on
Details are presented in Section 1X.2.c. In short, the attitudes obtained through the evaluation
process crossed with the number of arguments given by the stakeholders allow a prioritization

of the impact categories thus the impacts when looking at the structured arguments.

Developing an action plan
Based on the results obtained during the previous steps, the impacts that need immediate action
or more attention than the others can be identified. Those results should then be presented to
decision-makers in hopes that they make the best possible decision considering the time and
means available. The verbatim of stakeholders can also be used to pinpoint more clearly what

should be done or not later on.
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Also, figure 34 below summarizes the advantages of combining multi criteria argumentation

(in orange) with type Il social LCA (in blue).

ANTICIPATION

Identify impacts in interviews

Encourages the creation of scenarios

Gives an idea of the potential social
impacts

Focuses on the social aspects

Anticipates
Provides comprehensive, social impacts
multidimensional information amongst
others
EVALUATION
Evaluates arguments as + or -
Evaluates

Aggregates arguments (and their
values) for the value chain or per
stakeholder by examining the
amounts of information

impacts on each
stakeholder
group

No specific evaluation method

INTERPRETATION

Processes stakeholders'

Allows us to choose the best

opinions and qualitative
information objectively

Allows the identification of
important social impacts

possible scenario and avoid
false good solutions

Compares scenarios

Identifies important impacts
to take into account

Figure 34: advantages of using multi criteria argumentation and type Il social LCA so

anticipate, evaluate and interpret results concerning impacts of changes in agri-food value

chains.
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Chapter 4. Case study and results

In this section, the method presented in chapter 3 is applied to the French pork value chain. In
Section X, the value chain is briefly presented and the study perimeters are fixed. In Section
XI, we talk about how we used the prospective Godet method to create reference scenarios of
the French pork value chain. We will see that there is a difference between the theoretical
method and its concrete application, as we had to face some constraints due to the sanitary
context. Section XII shows the results obtained when using multi criteria argumentation to
anticipate, evaluate and prioritize the impacts of pursuing business as usual, based on the
information extracted from interviews with experts and stakeholders of the value chain. In both
Sections Xl and XII, we discuss potential adaptations of the MyChoice tool. Those results
emanated from the search to modify the present method, so that it is applied more easily in

other projects.
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Section X. Case study presentation

Before diving into the results of the anticipation and evaluation of impacts of changes in the
French pork value chain, it is essential we first start by presenting some generalities about
this sector and how it works in France. This is the aim of this Section.

1. A brief history of the French pork value chain

Pigs are omnivorous monogastrics. Traditionally, they recover organic household waste, as well
as lactoserum, a by-product of cheese processing. They can also feed on acorns, chestnuts and
other fruits and berries. Pigs were considered as processors of neglected resources, which is
why they were found in many households. After the Second World War, following the growing
demand and needs of the population, many farmers specialized in raising pigs to generate a
sufficient income. It was then that a national pig industry was really born in most European

countries.

In France, following the agricultural orientation laws of 1960 to 1962, producer organizations
(POs) were created, which gave producers more market power (Le Clerc, 2019). POs have three
main functions: they allow an extension and densification of the product offer, they promote
the diversification and segmentation of production, and they encourage farmers to invest and
integrate the upstream links (raw materials, food) or downstream (processing) of livestock to
“control a larger part of the value chain” (Le Clerc, 2019). In France, in 2019, there were 32
active POs recognized by the Ministry of Agriculture and Food. Since pigs consume a large
amount of feed (for example, a sow consumes 1.2 tons of feed per year), the profitability of
breeding is closely dependent on the cost of this primary matter. Feed traders took an early
interest in this sector, while pig farmers came together to order feed (e.g. boats bringing soybean
meal from Brazil) and set up various collective forms of supply (EIG Economic Interest Groups,
cooperatives, etc.). In addition, the various feed brands (e.g. Sanders, Purina, Soreal) and
breeders' cooperatives have organized the production and marketing of gilts (future breeding
sows) and verrassons (future breeding boars), as well as the supply of veterinary products and
specific equipment for pig breeding. Therefore, a professional supply chain was set up, with
highly specialized players, whose interests are associated with those of breeders and processors

(slaughterers, cutting, salting industrialists, butchers-caterers, etc.).
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Nevertheless, there has never been a common market organization for pigs in Europe. Prices
vary a lot, and often unpredictably. However, in the long term, it is one of the most profitable

animal productions.

In France, in 2017, the Etats Généraux de I'Alimentation were held, the purpose of which was
to rebalance the share of benefits between the actors of all the French agri-food sectors.
However, market imbalances — between the many producers and increasingly centralised

industries — have become more pronounced.

2. General presentation of the French pork value chain today

a. French breeders

French pig farming is mainly located in the western quarter of France (68%), in the Brittany
and Pays de Loire regions (FranceAgriMer, 2022). It is mainly of industrial type. It represents
about 14,500 farms, about 90% of which belong to producer organizations (POs) with about
8,400 members. These POs concentrate 89% of French pork production, which amounts to

almost 23 million per year of pork sold.

French breeders are essentially breeder-fatteners (42%) which means that they own a herd of
sows and practice pig breeding in all its stages (weaning, post-weaning, fattening) from birth to

slaughter of animals.
In France, there are three main types of pig housing:

e The majority (90% of farms) are buildings on partial or integral gratings. The advantage
of this type of soil is that it allows the evacuation of droppings and washing water in
slurry pits. Crawl spaces are made after each “flock” of pigs in the most frequent case
of “flocking”. It is in this type of building that the densities (number of pigs per m?) are
the highest, in proportion to the slatted surface area compared to the possible solid floor
area (about 0.5 to 0.6 m? per pig for fattening).

e About 5% of farms take place on solid and mulched soil, which is more frequently found
in the breeding part. This type requires more labor to regularly change the straw, but it
is reputed to be more comfortable for animals as they have more room (about 1 m2 per
pig for fattening). Crawl spaces are easy to achieve in this type of building when the
breeding is conducted in strips.

e There are also open-air farms with mulched shelters. Pigs are sensitive to temperature

variations and sunburn, which is why they always have shelter. Often only part of the
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herd is raised in the open air (for example, mothers with their piglets). In this case,
health precautions consist in establishing a rotation of the plots on which the sows’ huts
are placed. For obvious reasons of climate, this last category of livestock is mainly

represented in the south-west of the France.

It should be noted that organic farms must provide all animals with outdoor access with
protective awning and mulched bedding. When the slatted floor is chosen for rest areas, it must
not exceed half of the surfaces of these areas (FNAB, 2018).

b. Transformation and distribution of pork meat in France

France slaughtered around 23.3 million pigs in 2020, for a volume of 2.2 million tce (tonnes of
carcass equivalent), corresponding to 9% of the European production. There are in France 167
slaughter sites. The ten largest groups (e.g. Cooperl Arc Atlantique, Socopa, ITM) slaughter
85% of total national production in 24 sites. Slaughter takes place when the pigs are 5-6 months
old (around the age of one year for local breeds, at an intermediate age for pigs conducted in
organic farming). A first cutting takes place at the slaughterhouse, and the 2nd cutting often
takes place immediately, in premises adjacent to the slaughterhouse, or in remote rooms, after

the meat has been frozen and thawed.

Of the 2.2 million tce of pigs slaughtered in France, 0.7 million tce are exported in 2020
(FranceAgriMer, 2022). The exports are essentially front parts (breast, loin) and directed mainly
to Europe (Italy, Spain, Belgium) (54% of exports in 2020) and China* (28,7%) since 2017
(FranceAgriMer, 2022).

Imports represent tonnages almost identical to exports, but their value is much higher, since
they are processed parts, mainly ham, mainly from Spain (46,8%) (FranceAgriMer, 2022).
Indeed, the French have the particularity of consuming much more ham than their European

neighbors consume.

70% of the pork produced in France is processed in France (FranceAgriMer, 2022). Since 1969,

because of the pressure from distributors, the “Code of Practice for Charcuterie, Salting and

21 Because of a surge in African Swine Fever in 2020, China’s imports of meat of swine (fresh, frozen or chilled)
from France almost doubled in volume according to the trade statistics for international business development.
France also exported more than 780 tons of live pork to China whereas normally, such transactions do not take
place. Exports of live pork to Russia until 2012 were around 500 tons. Those volumes drastically plummeted in
2014: Moscow had in fact decreed an embargo on European pork, officially motivated by the discovery of some
cases of African swine fever in dead wild boars in Lithuania and Poland. In 2020 however, because of structural
deficiencies, a few tons of live pork and pork grease and offals were exported to Russia. (information from
trademap.org)
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Canned Meat” has been created to harmonize the characteristics of finished products (450
products). For each manufacture, the code defines the list of usable ingredients (all other
ingredients are banned) as well as the level of criteria to be achieved (microbiological,
organoleptic, sugar content, humidity etc.) on the finished product. There is no rule restricting
the origin of ingredients, except in the case of sausages labelled by IGP (Indication
Geéographique Protégée) or AOP (Appellation d’Origine Protégée). On the other hand,
manufacturing can be carried out anywhere in the world, as long as it respects the code of

practices.

A third of the carcass volume is processed into cooking sausages, cured hams, sausages,
rillettes, grattons, andouilles and many local specialties. Cooked products (especially cooked

ham) represent 29% of the total.

Most French processors are united in the French Federation of Industrial Charcutiers, Caterers,
Meat Processors (FICT), which has about 300 member companies. Most are family-owned
SMEs with local expertise, with less than 50 employees, and which develop on one or a small
number of deli specialties. About a dozen companies have more than 250 employees, plus a
few subsidiaries of large agri-food groups. Intermarché, Casino and Leclerc have their own

charcuterie factories.

Downstream, the main outlet is large-scale distribution. Then come the wholesalers, who supply
artisan butchers and collective catering (FranceAgriMer, 2022). In practice, the market for most
sausage products is almost regional (with the exception of dry sausage and Frankfurt sausage),

which explains the relatively small size of SMEs in this sector.

3. Defining the system perimeter

In Section IV, we saw that a major step in the evaluation process is the delimitation of the
system perimeters, which are the spatial perimeters, the temporal perimeters as well as the
perimeters of effects.

Concerning the temporal perimeters, they are fixed to around three to five years in the future
(Section X1 and XI1).

Determining the spatial perimeter consists entails identifying all organizations involved in the
life cycle of pork products, whether they are in the value chain itself or in competing or
complementary value chains. About the foreign competing countries, we decided to limit the

spatial perimeter to the French pork value chain’s organizations considering that the quantities
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exported and imported are globally equivalent (FranceAgriMer, 2022). As for the other meat
value chains that could be in competition with the French pork value chain, we choose not to

take them into account for several reasons:

1) Because of the particularity of charcuterie: the average pork consumption of a French
person is 31.5 kg (in 2020), making pork meat the most consumed meat in France (figure
35), 3/4 of which are charcuterie products. Such consumptions are even higher and more
regular in rural areas (FranceAgriMer, 2021, 2022)

2) Pork products’ prices are very low compared to other meats?2. This makes pork a very

popular meat amongst the French compared to red meats for instance.
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Figure 35: evolution of the average consumption of meats per sector. From
FranceAgriMer, 2021.

3) As for the perimeter of effects it is determined as the study goes on, according to
Lagarde and Macombe’s approach (2013). By construction, it is restricted to the actors

taken into account by the interviews and the documents analyzed.

22 pork is the most consumed animal protein in France, just ahead of poultry. This meat also serves as a safe haven
in times of inflation. Between 1 January and 31 May 2022 and the same period in 2023, the average purchase price
of fresh pork increased by 13.6% to €8.5/kg, household purchases decreased by 3.6%. In beef, the price increase
was more contained (+8.2%). However, faced with a product purchased on average at 17.2 € / kg, household
purchases were down 5.2% according to Kantar Worldpanel. (Source Porc : combien dépensent les ménages ? |
Reéussir Les Marchés (reussir.fr) and PORCINS - RNM - prix cours marché - Viande (franceagrimer.fr) )
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Conclusion: summary of the French pork value chain

Take-away from this section
Figure 36 below summarizes the main information about the French pork value chain. The spatial perimeter consists of the different
organizations of the French pork value chain. The temporal perimeter is set to 3-5 years in the future, and the perimeter of effects will be

determined as the study goes on.
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Figure 36: summary of the material flows and key numbers between the different stakeholders of the value chain
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Section XI. Using participatory prospective methods to create

scenarios

In this Section, we focus on the first segment of the method: the anticipation phase. This
means that we essentially provide the results of the prospective study done on the French pork
value chain. First, the stakeholders chosen are presented (1) and after that, we depict more
specifically the results of the prospective study. In the research design and process figure, the
results displayed in this Section correspond to the steps marked in green for the anticipation

phase (figure 37).

Anticipating
impacts

%

Identifying

impacts and
‘ listing criteria
/ to consider

/

Interviewing
stakeholders
about change
or no change

Figure 37: situating the results presented in this section in the research design and process

presented earlier

1. Choice of the stakeholders and conducting the interviews

In section VII.3, different ways of choosing stakeholders are presented. The stakeholders were
initially chosen according to the contacts provided by project Sentinel. We then checked with
Mitchell, Agle and Wood’s classification to check the missing categories. After that we
searched for new people to interview so that in the end, all seven categories of the classification

are addressed. At least one stakeholder of each category was interviewed.

As said earlier, it is better to involve the stakeholders in all phases of the study, and this requires

us to reunite them so that they can discuss matters freely with each other (section VII.1).
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However, because of the sanitary context related to the Covid-19 pandemic, this was not
possible. We were thus restricted in the means available and the time allotted. We chose to

replace those collective sessions with remote semi-directive interviews (section VI1.2).

We contacted twenty-four people, however only twelve agreed to be interviewed. The
interviews are done with different stakeholders and experts of the value chain, asking them how
they thought the value chain would evolve and which factors influence its future or depend on
it. The interviews lasted on average around an hour and a half.

Because some of the stakeholders were quite difficult to reach (no responses after several
reminders by mail or phone, unavailable because of heavy workload, not wanting to express
themselves concerning the pork value chain, etc...), nine documents from literature reviews,
interviews or official documents from the public policy makers and the IFIP were also analyzed
(Barberis et al., 2020; Delanoue & Roguet, 2014; Hofmann, 2021a, 2021b, 2021c; Hoste, 2020;
INAPORC, 2020; Ramos et al., 2021; Shift Project, 2020). Each document read deals with the
future of the French pork value chain, and is considered as an interview done.
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project Distributors Researchers
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Breeders
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Consumers
Workers

Discretionary
Public policy makers

Legitimacy
Perception of the legitimacy of the project
with regard to the relevant stakeholders

Figure 38: stakeholders interviewed and classification of Mitchell, Agle and Wood (1997)

We thus consider that we did twenty-one interviews in total. Figure 38 above shows the actors

in the different stakeholder categories that were interviewed.
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No names are mentioned throughout the manuscript since we guaranteed anonymity to the

interviewees so that they feel free to say whatever they want.

2. Prospective study of the French pork value chain: from identifying key

variables to describing the scenarios obtained

As stated earlier in the manuscript, doing ex-ante evaluations requires an anticipation phase,
which is why we use prospective methods. In section VIII, the types of scenarios are presented
and one of the scenarios that interests us is the “business-as-usual” scenario, that is to say the
one that would happen if the sector continued its path following the major trends of its past,
without major new intervention. Moreover, because the French pork sector is at a crossroad,
the current multiple upheavals force us to consider several divergent developments. This is why
we want to develop several possible reference scenarios by using the French scenario planning
prospective Godet method.

This method presented in section VI111.3 assumes we must identify the major factors that will
evolve the French pork sector over the next 3 to 5 years. These major factors of evolution are
both the most influential factors on the life of the sector, but also the most dependent on other
factors (figure 26 in section VII1.3.a). They are “stakes” in the etymological sense (what we
risk losing or winning). However, only experts can identify and describe the issues that will
shape their sector in the near future. The classic scenario method is indeed based on collective
sessions, as it seeks to reach a consensus so that choices can be made. Nevertheless, remote
work was a necessity considering the sanitary context. Because we could not reunite the
prospects in the same place at the same time, we were obligated to adapt the ‘classic’ Godet

method so that it can be done entirely remotely.

a. Adapting the Godet method to a context of remote working

Aside from the main research question, an additional question arose: how can we adapt Godet's
prospective method to remote working? Therefore, how can we determine the key variables
without bringing together experts of the value chain in one place?

Our specific problem concerns the identification of the key variables and their modalities, the

identification of the different possible scenarios and their description. Those steps are indeed
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particularly problematic because they require mutual interactions between prospects in addition

to the interactions between us researchers and the prospects.

Step Tools implemented by researchers in the Tools used in the classic method
adapted method

1. Delimiting Identification of the stakeholders by the tool of No specific method.
the system, Mitchell et al. (1997)
choosing
stakeholders and  Remote individual interviews. Brainstorming, workshops, etc. to determine the
f:ondu_ctlng . - main variables influencing the system evolution.
interviews Analysis of existing documents (treated as

interviews) on the matter.

2. Determining
the key
variables and
their modalities

List of the sub-concepts quoted by the sources
(prospects and documents). Merging of the sub-
concepts standing for the same concept.

Conversion of each interview into a cognitive map
to visualize influence relationships between the
concepts identified.

Grouping concepts into variables.

Construction of partial squared matrices of
variables. We can thus identify the partial
influence and dependence of each variable. But we
do not account for the indirect links, that is
different from the classic method.

Construction of the global set of variables by
merging all partial sets of variables together.

Merging of all partial squared matrices into a
global one by summing partial influences and
dependences of all variables.

Identification of the key variables by two ways:

- whose influence and dependence are higher than
the average,

The relationships between variables (influences
and dependences) are built by consensus during
collective workshops, by small groups, then all
together.

'Survey of experts' methods such as Delphi,
Régnier's Abacus, or Smic-Prob-Expert allow the
team to reduce the number of key variables.

2.bis
Completing
analysis with
Delphi

- and analysis of the answers from the Delphi
type questionnaire following the submission of
the list of variables and their modalities.

3. Elaborating
the base
scenarios

The preliminary scenarios are built by scientists as
combinations of the possible modalities of all key
variables

The scenarios presenting incompatible modalities
are discarded

Collective workshops.

The general base scenarios are built as
combinations of the possible modalities for all key
variables.

Table 8: Tools used in each step of the “Constructing the base” stage of the adapted and

classic methods. The main tools are highlighted in bold (Chaib et al, 2022a).

Different choices had to be made to adapt the classic scenario method. They are briefly

presented in table 8. Figure 39 also briefly shows the process followed throughout the adapted
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Godet method. In annex 2, we thoroughly detail the calculations followed so that the adapted

method can be verified and reproduced.

Calculating total

Calculating direct and links of infl
indirect links of NXS OF INtAUence
. and dependence
influences and
Identification of denendencies of variables
criteria from *
interviews A
Translation of the mind Identification of
map into tables of key variables
A 4 concents
Grouping similar A
criteria into
concents
Per interview
* All interviews
Identification Identification at the same
of variahles

nf mndalities Creation of a mind map of time
concepts for each actor

Figure 39: summary of the steps followed in the morphological phase of the adapted
Godet method

In the original Godet method, actors discuss together the relationships between variables. They
then decide which variables are key through a reached consensus. However, this consensus-
building step is not part of the adapted method. We tried to make our process as participatory
as possible. We therefore thought it would be interesting to look at which variables would have
been considered important if each actor had been able to know the variables identified as such
by the other participants. We thus multiplied the exchanges with the interviewed stakeholders
and we tried to re-create some sort of debate by using a Delphi type questionnaire. We have
taken up the principle of the Delphi method?, which concerns high-stakes social issues. Our
goal was not for the stakeholders to reach consensus, our goal was rather to find the key
variables and compare the answers stakeholders gave us a year apart. The objective is to try and
reduce the risk of giving a misleading analysis and interpretation of stakeholders’ opinions. In
fact, even though individual long distance interviews seem more efficient, when treated
separately they do not suffice to determine the key variables: it is possible that a variable cited

just a few times can be deemed crucial if thoroughly discussed within the group of experts.

2 Technically, in our case, the first phase of the Delphi is considered to be the interview phase. The second phase
is when we send the questionnaire.
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In the Delphi, there are usually two steps. First, experts of the subject are interviewed. Their
opinions are then compiled in a synthesis document, which is returned to all the interviewees,
so that everyone knows what the others have responded. The experts are then questioned a
second time, in order to allow them to adapt (or not) their answers while incorporating

considerations drawn from the opinions of the colleagues.

We constructed a questionnaire (annex 3), intended to be self-administered, which was sent to
all interviewees. For the sake of clarity, we only asked expert actors to indicate five variables
that they considered “important” or “very important”. The ‘importance’ in the questionnaire
refers to salient variables, which can be key, output or input variables, in the terminology of the
Godet method. We gave them the possibility to argument their choices by text or by phone.

b. Results of the prospective study done on the French pork value chain

Although the number of interviews can be considered as small, it should be noted that the
concepts discussed in the last interviews were redundant with those already identified in the

previous ones, suggesting that some completion has been achieved.

Identifying the key variables

Following our discussions with the actors and thanks to the documents analyzed (21 in total),
we identified twelve variables using the adapted method. These are presented in table 9. Of
these twelve variables, four have indices of dependence and influence above the average of the
variables, as shown in figure 40. It should be noted that it seemed prudent to draw a “zone of
instability”” on this diagram, i.e. an area in which variables that could change category by the
addition of one single additional interview (or text) are found. Those “unstable” variables are
not used when constructing the reference scenarios, they are however taken into consideration

when describing it.

A Social acceptability G Evolution of job attractivity
B Production and transformation H Institutional context
processes
Pork meat consumption I Energy consumption
Production costs J Communication
E Technical and technological K Value chain structure
progress
F Access to market L Product prices

Table 9: list of the 12 variables obtained using the adapted Godet method
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The four variables located in the top right area —and so the variables that are key- are: G
“evolution of job attractivity”; A “social acceptability”, E “technical and technological
progress” and K “value chain structure” (essentially its distribution over the territory). The only

output variable, D, concerns production costs.
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Figure 40: distribution of the 12 variables according to their influence and dependence

rates calculated as shown in annex 2

Other variables such as 1| (energy), L (product price), C (consumption modes), J
(communication) and B (production ways) appear quite important based on their names and we
could have imagined they would be central drivers for the success of the pork value-chain.
However, according to what the stakeholders say, the other 5 variables mentioned above (A, E,
G, K and D) are more important as they have a bigger influence on the value-chain according
to the stakeholder and they are very dependent of it too. We are only analyzing what the
stakeholders say. However, even though those variables C, J, B, L and | are excluded, it just
means that they are not used to construct the scenarios, they are however inevitably used when

describing the scenarios thoroughly as we’ll see further in the manuscript.

Identifying the key variables’ modalities

For each key variable, at least one modality was identified in the interviews of the stakeholders.
If another one wasn’t mentioned, it was deduced by opposition to the one stated. There are two
modalities per key variable, denoted G1 and G2 for variable G, Al and A2 for variable A etc.
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The modalities of the four key variables (and explanations from the sub-modalities) are shown
in table 10.

Modalities

Explanation

Rejection of pig

Society demands a major change in the production model in the name of animal welfare,
respect for the environment and public health. Consumers have a bad image of the current

Al breedtgga';\/s itis value chain and reject livestock farming as it is today. They are willing to eat less pork but
pay more for it, if the value chain is transformed.
At the cost of some adjustments (increase in the area devoted to spreading, methanization of
A2 Accepting the surpluses, reduction of environmental pollution, respect for animal welfare), a consensus
current value chain  was reached with society without upsetting the current model. However, it is still difficult to
set up new farms.
Improving Innovgtion and in.cn.ease_d technicali.ty within the value chain ma.ke it possible to o.ptimize
E1 techniques and processing and Ioglst.u.:s, improve animal health and product quality, bgttqr processing food,
technologies and improve traceability. Losses and waste are reduced. The_value chain is competitive and
mastered at all levels. Less labor force is needed.
Stagnation in Technological improvements r_emain marginal. The new toqls are poorly optimi;ed a_nd
E2 technical progress poorly automated. The value chain does not I_<now any revolutionary event from this point of
view.
Unattractive value The pork value chain is less and less attractive, few people set up in pig farr_nipg, whi.ch
G1 chain leads to a decrease in the number of breeders and a concentration of farms. It is increasingly
difficult to find an agricultural or downstream worker (slaughter, cutting, processing).
The value chain The renewal of French pig farmers i_s zflssu_red, in partiCL_JIar than_ks to the interest of young
G2 proposes attractive people gnd the Qevelopment of training in the profession of pig farmer and processing
jobs professions. This guarantees the maintenance of French know-how and a valuation of
production.
The value chain is undergoing a structural transformation: small and medium enterprises in
Restructuring the process_in_g and Iivest(_)ck_ farming are developir]g throughout th_e tgrritory, local raw materials
K1 value chain are privileged, proximity between the actors in the value chain is favored (for example by
the development of intermediate slaughterhouses). The European and international market is
also being restructured in close proximity to consumers.
K2 chawgesggutﬁg?e{lue Production remains concentrated in the west of the France. Farms are growing and livestock

chain

farms are intensifying

Table 10: modalities of the key variables

These are the key variables’ modalities that will make it possible to develop the scenarios.

Analysing results from the Delphi questionnaire

Despite numerous reminders, the feedback questionnaires were delayed. Their reception took
more than six months (so by the end of 2022). We finally received ten out of twelve
questionnaires, the results of which are presented and discussed below. Table 11 shows that the
key variables A and G are well identified as important again. Similarly, the position of the

output variable D is confirmed, meaning that it can remain an output variable as it was deduced
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when using the adapted Godet method. C (pork consumption) and J (communication) are next,
whereas these two variables were very close to the zone of instability that leads to the quadrant

of “output variables”.

Variables Very important | Important | Total

A: Social acceptability

G: evolution of job attractivity

L: product prices

D: production costs

J: communication

C: pork meat consumption

F: access to market

H: institutional context

B: production and transformation processes

I: energy costs

K: value chain structure

olr|INv|INM|oldMIAIRIMM WM O
oOflr|lOo|lr|lwWw|lr|lrRP]IDM]ID]IP|lO|lw
oflnvIvVIw|lw|lw|lao|lo|lo NN )|©

E: technical and technological progress

Table 11: results of the Delphi questionnaire sent to the interviewed stakeholders

The importance of variable L (product prices) can also be attributed to the fact that it would be
an output variable, but its status was “excluded variable” in the adapted Godet method. This is
therefore a new concern that emerged after we conducted the interviews. Variable K (value
chain structure) receives a score of only two mentions, but the stakeholders may have thought
that the key variable A (social acceptability) contained it. In addition, the stakeholders believe

that this variable K, although important, will not change the sector over the next five years.

The surprise comes from variable E (technical and technological progress), which receives a
score of zero, while it was one of the key variables in the first analysis. We do not know how
to interpret this result. Does it mean that all stakeholders find other variables more important or
very important? Does it mean that the players who had highlighted technological advances a
year earlier have changed their minds? Or that new concerns - such as energy costs and sources
() - have taken their place? In any case, it seems that the stakeholders let themselves be
influenced by the news of the period in which they are interviewed. This is why we highlight

our great difficulties in obtaining the Delphi questionnaires in return. The answers reached us
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over a period of more than six months, and are highly biased by the very busy news for the pork

sector at that time (i.e. the increase in feed prices®®).

We decided to keep the key variables obtained by analyzing the interviews using the adapted
Godet method. However, when describing in detail the scenarios that are chosen by the actors,
we emphasize the variables that are important to the stakeholders according to their responses

to the Delphi-type questionnaire.

Creating the different possible scenarios
From four key variables each presenting two modalities, we obtain 2 ~ 4 scenarios, by
combining the modalities of the different key variables. However, all sixteen scenarios will not

be retained for two reasons:

- There are sometimes incompatible modalities
- Itis customary to merge similar scenarios, to avoid cognitively burdening the decision-

makers to whom the scenarios will be presented.

24 In February 2023, the price of pork feed decreased slightly compared to January 2023 (-1.1%) but increased by
19.9% year-on-year, compared to February 2022. In February 2023, the producer price of pork increased by 9.4%
compared to January 2023 and by 58.7% year-on-year, compared to February 2022. In this context, the ratio of
pig producer price (PPPI) to pig feed is up, to 76.9 in February 2023 (Source Agreste. Indice des prix des aliments
pour porcins (IPAMPA). However, the price of pork meat does not increase in the same proportion, so sales can
be made below the "compensation price", which is the price at which pigs would have to be sold to balance input
costs (Source Insee, Agreste conjuncture, April 2022).
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We considered that modality Al was incompatible with modality K2, and that modality A2 was
incompatible with modality K1 (see table 10 for reference)?®. This choice means that if the
rejection of the value chain (and specifically of industrial farming) is as strong as in the Al

modality, then it is not possible for the structure (increasing pig farms in the Western part of

Incompatibility

of modalities 8 possible scenarios
Al +K2
A2 +K1

6 possible scenarios (color coded)

16 possible scenarios

Figure 41: eliminating and combining scenarios

%5 We do not consider that modalities A1 and G2 are incompatible. Even though we could say that if the current
pig breeding is rejected, few people would find such jobs attractive, we consider that there is no seal between
society and the agricultural world. This means that we will certainly not have installations outside the framework,
however, young people in agricultural high schools do not necessarily have the same vision as the rest of the
society. Hence the fact that these two modalities are considered to be compatible. In 2021, more than 216,500
young people have taken the path of agricultural education. Public schools cater for 39 per cent of pupils, 58 per
cent of long-term higher education students and 61 per cent of apprentices in agricultural education. 41% of high
school agricultural students say they are willing to work as pig farm employees (results of a survey conducted for
the Chamber of Agriculture of Brittany by students of Agrocampus Rennes among more than 1,000 students in 51
classes (from the first to the second year) of 21 agricultural establishments). The profession of employee in pig
farming or other production is described as "neutral™ for 50% of them. And only 12% consider that salaried pig
farming has a "demeaning" image, while 25% consider it valuable. Source: Enseignement agricole : les 10 chiffres
a retenir | Portail Réussir (reussir.fr) and Les éléves en lycée agricole ont une image plut6t bonne du porc | Réussir
porc - Tech porc (reussir.fr)
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France) of this value chain to remain identical. It is however possible that the structure of the
sector remains the same (K2) provided that the acceptance of the value chain improves (A2) at
the cost of some progress. In the classic Godet method, the incompatibilities are discussed
between the stakeholders. In our case, weekly meeting with the team working on the prospective
resulted in the identification of those incompatibilities between the modalities. Figure 41 shows

the process of elimination and concentration of scenarios.

The six framework scenarios resulting from the use of the adapted Godet method are briefly
described below. They are listed in the order of introduction of the least to the most changes

compared to the current situation.

A2 E2 G1 K2: the ‘business as usual ’ scenario
The pork value chain does not change its model, it remains unattractive for new farmers and
workers because of the continuous expansion of farms (which are becoming too expensive to
be taken over), the low selling prices of carcasses and finished products (because of competition
with imports) and its poor image in society. The stakeholders of the value chain make some
efforts in terms of animal welfare, health and the environment. Advances in technologies
actually adopted do not change the situation. The value chain remains concentrated in the Great
West. Production costs remain volatile and continue to rise in trend, while selling prices remain

affordable for consumers. The quantities produced in France are gradually eroding.

A2/1 E1 G1 K2/1: the ‘technologies to the rescue’ scenario
The jobs offered by the value chain remain unattractive, and the image of the value chain in
society remains poor. Major efforts are being made to reduce pollution (methanization, etc.)
and eliminate nitrites in meat, with the aim of easing social demands. Techniques and
technologies (robotics, digital) are increasingly efficient, and lead to the automation of many
tasks (e.g. breeding, slaughtering, cutting), which increases hourly productivity. Their
introduction requires however expensive investments. Many workstations are robotized. The
intensification and concentration of production continues. Costs are rising, but the increase is
modulated by productivity gains linked to the use of technology. Prices for the consumer remain
reasonable, and the quantities produced are stable or slightly increasing when export markets

are opened.

A2 E1 G2 K2: the ‘attractive value chain’ scenario
The value chain has succeeded in making its professions more attractive, among other things

through inter- and intra-link communication. Some aspects of animal welfare and other
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environmental and health aspects are improved, making consumers more accepting of pig
farming. The techniques and technologies used greatly improve the working conditions of all
actors in the value chain, at the cost of fairly heavy investments. The sector remains intensive
and concentrated in the Western region. Costs are rising while prices for the consumer remain
reasonable. This puts the most fragile players in the value chain in difficulty, but the succession

is nevertheless assured. The quantities produced remain stable.

A2 E2 G2 K2: the ‘regional magnet and compromise’ scenario
Communication with consumers and potential future farmers and actors in the value chain has
succeeded in making the sector attractive, which improves the transmission and survival of very
large pig farms. It is easier to find trained workers in the meat trades. Following a strengthening
of standards and regulations (environment, animal welfare and health) at national and European
level, the pork sector has managed to forge a new compromise with society. Consumers are
willing to pay more for pork, which allows for higher selling prices and better remuneration for
all players. Without significant technological progress, the sector remains concentrated in the
large areas of current pig production, with a stabilization of the quantities produced. Production

costs continue to rise in trend, but selling prices follow.

Al E1/2 G2 K1: the ‘two-faced value chain’ scenario
The strong demands of society towards the pork value chain (organic, animal welfare, less
pollution, etc.) lead to a new distribution on the territory: large structures towards the West
develop little, while small to medium-sized farms are deployed throughout the territory, using
multi-species slaughterhouses and local processing workshops. The jobs in this short livestock
sector are becoming more attractive, which encourages future breeders and processors to set
up. The West invests in digital and robotization technologies and continues to export when
opportunities arise. Direct sales in short circuits are developing, with high prices, while prices
remain moderate for products from intensive structures in the West. Overall, the quantities
produced are stable. Production costs remain reasonable. On average, the consumer consumes

less pork, and pays more for it. Consumer markets persist internationally.

AL E2 GI KI: the ‘stop in the West’ scenario
The current value chain is becoming less and less attractive: large pig farms do not find a buyer,
especially since institutional support is not adapted to the problem. It becomes impossible to
install a new building in the great West. Society totally rejects pig farming as it is today,
demanding straw farming in the name of animal welfare, and because of green algae issues in

Bretagne. As a result, the sector is undergoing drastic regulations, and a profound
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transformation (new distribution of livestock throughout France, growth in the number of
small/medium-sized farms, short circuits, etc.) without significantly modifying the techniques
and technologies used. The quantities produced are falling very sharply and rapidly. Pork and
cold cuts are becoming scarce and expensive commodities, and consumers are reducing their
purchases. There are no more "basic" commodities for major international markets. Some niche
markets for renowned artisanal transformations (e.g. Bayonne ham, rillettes) continue to

develop for export.

Choosing the two reference scenarios

The 6 framework scenarios obtained were presented to our project Sentinel colleagues. They
were asked to indicate their preferences for the two scenarios to be further detailed in the rest
of the project. The only condition was that these two scenarios should be contrasted. Ideally,
the choice of reference scenarios would have been made by the interviewed stakeholders.
Nevertheless, because it is quite difficult to get them to respond, because we cannot reunite
them all at the same place at the same time and because one of the conditions that we set before
interviewing them was for them to remain anonymous (or else some of them would not have

talked to us), we decided to ask our colleagues.

The consensus was very easily reached, in favor of the two framework scenarios named
“regional magnet and compromise” and “a two-faced value chain”. These two scenarios were
chosen because they presented an optimistic evolution of the sector (in particular in terms of

attractiveness of the professions) unlike the other four.

Following the classic way of detailing the scenarios as it was presented in section VII1.4., we
started detailing the “two-faced value chain” scenario. The objective was then to introduce the
new PCB detection tools within the two framework scenarios, to then evaluate the impacts they

have on the value chain and its stakeholders.

3. Using MyChoice for remote prospective purposes

We are aware that the adapted Godet method can be very time consuming and quite complex
to reuse in other cases. As the study went on, we realized it could be possible to use MyChoice
for prospective purposes, in order to improve this work done remotely. The first section
discusses the parallels of nomenclatures between the adapted Godet method and the MyChoice
tool so that the analysis and comparison of both methods is coherent. In the second section, we
talk about the first idea that came to mind when reflecting on how to alleviate the adapted Godet
method by using the MyChoice tool. The third section highlights the idea of completely
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replacing the adapted Godet method by using only the MyChoice tool for prospective studies.
This would require the development of a MyChoice module (MyChoice scenarios) discussed

in annex 6.

a. Parallel nomenclatures between the adapted Godet method and the MyChoice tool

for multi criteria argumentation

Ontologies represent the semantics used by people as well as the relationships between them
(Maedche & Staab, 2000; Nebot & Berlanga, 2009). They are very important when it comes to
structuring knowledge and building information models (Maedche & Staab, 2000), especially
since they introduce certain standards allowing the use of formalized information and
vocabularies in various studies (Nebot & Berlanga, 2009). To do a prospective study using
MyChoice, it is necessary that the nomenclatures and information extracted are similar to that
already used in the prospective studies. In this part of the manuscript we talk about those
parallels to try and homogenize those two methods so that they can be either combined, or

bettern so that MyChoice replaces the adapted Godet method.

For the adapted Godet method, an ontology was constructed manually based on the interviews
and the documents used. However, doing so is very time consuming, and gaining time would
be valuable. The multi criteria argumentation tool MyChoice?® (Thomopoulos et al., 2020) can

maybe help alleviate the disadvantages of the adapted Godet method (Chaib et al., 2022c).

For the model to be able to help stakeholders, whether it consists of the adapted Godet method
or the MyChoice tool model, it first has to be constructed: for that we need inputs which are

then analysed in order to have outputs.

Inputs: data from interviews and documents

Every decision-making process relies on the analysis of information sourced. Whether it is for
the adapted Godet method or for MyChoice, information comes from transcribed interviews
with different stakeholders of the value chain and from documents.

The vocabulary and language used in transcription emerges from spontaneous discussions with
participants. Each stakeholder sees, analyzes, and interprets things differently, so the
vocabulary used may change from interview to interview, but the main idea remains the same.

Apart from the fact that there are differences in interviews, the vocabulary used in the

% URL: https://ico.iate.inra.fr/MyChoice/.  Logiciel =~ INRAE  MyChoice. Dépdt APP n°
IDDN.FR.001.280002.000.R.P.2020.000.20900
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documents is also different. Indeed, authors have time to proofread and homogenize words and
phrases, especially those intended to reflect a single idea. Stakeholders on another hand have
maximum a few minutes to clear their thoughts when interviewed. It can become difficult to

extract a limited sample of ideas from a fairly large sample of words and phrases.

Outputs

The outputs obtained following the interviews are double: those obtained using the adapted
Godet method, and on another hand, those obtained using the MyChoice tool for multi criteria
argumentation. Both methods were initially created with different objectives in mind: the Godet
method aims to identify key variables that are used for the creation of scenarios, whereas the

MyChoice tool originally serves to pinpoint what may be the strengths and weaknesses of the
value chain.

Outputs of the adapted Godet method

The adapted Godet method consists of extracting words and phrases (which we call
criteria) from the interviews and the documents. Similar criteria are then manually
grouped into concepts by following an ontology matching procedure (Chaib et al.,
2022a; Thomopoulos et al., 2013).

Depending on the explanations given during the interviews or in the documents, a
concept can either be found in only one variable (which is the case for most of them)

or in two variables or more. It is important to note that the variables and their

Adapted Godet ’m‘
method

‘ Criterion ¢ H

Modality A.1

Variable A

Modality A.2

Development of Relocalising ~ Value Restructuring

feed prodction primary matter ~ chain the vqlue
on farm production  structure chain
‘ Value a ‘ ‘ Property a ‘ R
. <
MyChoice tool ‘ Value b ‘  Propertyb | S
Value cl 2
Property ¢ IS)
Value c2
Fast Development of Relocalising Value
development feed prodction  primary matter  chain
P on farm production  structure /

Figure 42: similarities in nomenclatures between the adapted Godet method and the

MyChoice tool
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modalities are identified in the list of concepts. The identified concepts are linked to
each other by influence and dependence relations identified in the transcriptions and
documents and represented in mind maps (annex 2 and 4). The outputs obtained then

have to be confirmed by the stakeholders interviewed.

Outputs of the MyChoice tool

Through MyChoice, we obtain a list of properties. Those properties are similar to
what we call criteria in the adapted Godet method. Each property is attributed to an
aim (which resembles the concepts of the adapted Godet method) and the aims are
grouped into what is called criteria in the MyChoice tool but really is the variables
of the adapted Godet method. The parallel between the denominations of each
method is shown in figure 42 above (Chaib et al., 2022b).

There are two main differences to note between Godet and MyChoice when it comes to
properties and aims. The first one is that in MyChoice, a property can take several values but is
still considered as a single property, whereas in the adapted Godet method we would consider
that there are as many criteria as values a property can take. The second difference is that each
aim can only be attributed to one single criterion, when in the adapted Godet method, a concept

can be attributed to one, two or more variables.

In the following section, when talking about prospective, we will be using the terms of the
Godet method, meaning that we use the terms ‘criterion’, ‘concept’ and ‘variable’. We will
discuss how the MyChoice tool could maybe help replace the analysis made by the adapted
Godet method.

b. Using MyChoice to confirm the results of the adapted Godet method

The initial thought we had was to use MyChoice to confirm the results obtained throught the
adapted method since we faced certain difficulties when reaching out again to the interviewees

asking them to reply to our Delphi type questionnaire.

We went through the interviews again to try and fill the MyChoice spreadsheet with the
objective of identifying key variables. Table 12 below shows how the information is entered.

Name Name Name - Name
Stakeholder Alternative Type Pro Con Criterion Aim Property Value
If the influence of Nature of
Stakeholder Pursuing the variable on the influence relation
: . Business as future of the value Variable Concept Criteria (very influential,
interviewed L . ]
usual chain is perceived as strong, getting
positive or negative stronger, etc...)
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Table 12: How information is entered using the MyChoice tool when the aim is to identify

key variables.

In the first column, the name or position of the interviewed stakeholder is entered to easily
recognize who talked about which variable. For prospective studies, since the aim is to identify
the variables that could influence the future of the value chain and those that depend on it, the
‘name alternative’ is “Pursuing business as usual”?’. The advantage of MyChoice is that we
enter the information in details, like for example if the influence is perceived as positive or
negative on the value chain. We disregard this information in the classic and the adapted Godet
method. However, by using MyChoice, we expand the possibilities of interpretation. Of course,
we need to enter the variable as well as the details described by the interviewees (concept and
criteria). Finally, we enter the value (if given by the interviewees). This last piece of information

IS not determining for our analysis.

27 In fact, the experts and stakeholders of the value chain are asked what are the factors that influence the current
value chain for it to reach other future states. The name alternative considered is “business-as-usual” because no
other scenarios are conceived when starting a prospective using the French Godet method.
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When entering the information in MyChoice, it is important to make sure that each concept and
criteria are specific to one variable. This forces us to detail the name of the variables. For
example, the ‘social acceptability’ variable in the adapted Godet method corresponds to 4
variables which are ‘societal’, ‘ethical’, ‘environmental’, ‘psychological’ in MyChoice?®.
Another variable we distinguished from the others using MyChoice is the ‘sanitary/ safety’
variable. In the adapted Godet method, some of the concepts related to this variable are
attributed to the broader variables of ‘social acceptability’, ‘technical and technological

progress’, ‘market options’ and ‘institutional’.

Since our aim is to compare the results obtained using MyChoice with those we obtained
through the adapted method, a preliminary work is done to homogenize the variables. The
equivalences are shown in figure 43 above. In this figure the number of positive and negative
arguments are represented in respectively green and red circles ?°. For each Godet variable, we
have the corresponding MyChoice variable. Because the variables are more detailed in
MyChoice, some of the arguments from those ‘surplus’ variables (i.e. sanitary) are attributed to
their more broad corresponding Godet variables (hence the arrows). This homogenization could
have been avoided if the adapted Godet method and the analysis through MyChoice were done
at the same time. The variables of the Godet method would have been detailed more. We
suppose we would have obtained the same number of variables and the same number of
arguments for each variable using both methods. Nonetheless, we still consider that those

results are sufficient to compare the results obtained using both methods.

The visual representations in figures 43 and 44 allows us to clearly identify if the influence of
a variable is positive or negative. It also allows us to identify which variables were mentioned

more than the others. This gives us a hint of which variables are the most important according

28 The variables can either be mentioned as is by the stakeholder. If not, it is something we determine based on
what the stakeholders say

2 Those differences could slightly alter the final values of influence and dependence of each variable when
comparing both methods in our case. In fact, because the analysis from the adapted Godet method and the one
using MyChoice were done a year apart (ideally, both analysis should be done at the same time, , there are slight
changes in the vocabularies used during the analysis (in a year, my vocabulary possibly changed as it was teinted
with the information | already knew), hence the minor differences in the number of concepts/aims (Chaib et al.,
2022b). However, those differences are insignificant and do not change the final result of which variables are key
or not. Ideally, if we want to pursue this research field to see if MyChoice can be used to extract key variables
when doing a prospective study, someone should review the parallels done and the ontology created to enrich it
for future use on other case studies.
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to the stakeholders (variables with a yellow background are key according to the adapted Godet
method).
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Figure 44: visual representation of the number of arguments per variable

We then decided to calculate weighted variances (figure 46) to see if by doing so we could emit

hypothesis on how to distinguish key variables from output or entry variables.

) ) ) no of stakeholders mentioning the variable
Weighted variance = Variance *

total nb of arguments per variable

- If the variance is small there are two possibilities:

o Either the variable is little mentioned (few arguments and few actors). In this
case we can assume that the actors have either forgotten to mention it, or do not
necessarily see the importance in relation to the evolution of the sector

o Either the variable is strongly mentioned (by many actors who give many
arguments) and in this case a low variance would reflect an achievement or a
'similar-consensus' of the actors concerning the importance of the variable for
the evolution of the sector
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- If the variance is high: this reflects a lack of agreement and consensus for the variables.
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Figure 45: classification of the variables Figure 46: weighted variances of each
using the adapted Godet method variable

One could have assumed that the important variables (keys, output and input) would have low
variances: this is the case for the key variables A, G, K and the variable 'Economy’ which

includes the output variable D. Those are the 4 variables with the lowest variances.

By looking at those results (comparing the variables’ positions between figure 45 and 46), we
see that it is difficult to draw a conclusion. It seems that the important variables (with some
exceptions for variable L, which is excluded when applying the adapted Godet method) are the
ones with variances lower than 80 in our case. This threshold depends however on the number
of arguments and the number of stakeholders interviewed, so it probably will not be the same
in other case studies. Once we have determined the important variables, it is difficult to
distinguish the key variables from the rest. The results obtained could only be used to confirm
the results of the adapted Godet method. This procedure could hypothetically replace the Delphi
type questionnaire (i.e. in cases where it is impossible to get a hold of the interviewed
stakeholders again). Because the aim is to highly simplify the remote prospective method, other

alternatives were explored as discussed in the following paragraphs.

c. Using MyChoice to identify key variables for remote prospectives

With the idea of replacing the adapted Godet method in mind, we explored another option.
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Principle and objective of this option
In this second option, MyChoice could be used to create different (rough) framework scenarios
from the opinions of different actors. The software would serve to analyze the chains of

causality present in the speeches of actors to extract the “key variables” of the system studied.

In addition to identifying key variables, adapting the use of MyChoice for prospective purposes
by analyzing cause-consequence relations between variables would allow us to:
- Create plausible framework scenarios for the evolution of an activity, a sector etc., rather
in the short or medium term;
- Give an idea of the probability of occurrence of the scenarios (according to actors’

opinions) by calculating the ‘attitudes’%.

Data to collect and questions to ask

The data from which MyChoice creates the scenarios are the answers given by the actors
interviewed to the question: “For you, what are the main factors of evolution of your activity /
sector / within 3 to 5 years?” (same as in the adapted Godet method). These answers can be
obtained either by interviewing people directly, or by finding texts that answer the same

question, or by using both sources (interviews and text search).

To guarantee the quality of the outputs of the software, it is necessary to ensure the quality of

the inputs. This is why these two conditions must be met, same as in the adapted Godet method:

- The interviews are aimed at actors who know the activity/value chain etc. and/or who
are directly affected by its developments; when it comes to texts, they must come from
sources that meet the same conditions;

- Ensure variety of opinions from sources. A “stakeholder analysis” may be conducted to
verify that at least one person (or at least one text) has been successfully interviewed

per stakeholder category.

Forms of raw data
Input data may be such as interview transcripts (verbatims), interview notes (taken during the
interview, they take into account the interviewee's ideas but may use different vocabulary),

audio recordings, academic or popular texts. All these documents must answer the same

%0 In that case, the attitude calculated would reflect the stakeholders’ opinion concerning the nature of influence
the variable could have on the future of the value-chain. This influence could thus either be positive, negative or
mitigated. We could imagine a classification similar to that of table 7 in section 1X.2.c, depending also on the
number of arguments given for each variable.
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question (above). Responses to open or closed questionnaires would probably be insufficient to

obtain quality outputs.

Name Name Name . Name

Stakeholder Alternative Type Pro Con Criterion Aim Property Value Condition
If the influence of Nature of

Pursuing the variable on the influence relation
Stakeholder . . - - - Influenced
: - Business as future of the value Variable Concept Criteria (very influential, -
interviewed S - - variable

usual chain is perceived as strong, getting
positive or negative stronger, etc...)

Table 13: using the conditions column in the MyChoice spreadsheet to mark influence and

dependence relations between variables

The information found in the transcripts and in the documents are then entered in MyChoice as
shown in table 13 above. The difference between the variance approach and this approach is
the column ‘condition’. The key here is to note the variables influenced by the main variable

the stakeholders are talking about.

The idea is to create a table like the one below:

Influence

A B C D E _ Total
Variable influence
A 5 10 9 3 27
B 2 6 1 20 29
C 3 2 2 12
D 7 7
E 15 2 6 23
F 25 30 5 60
Total 38 15 40 29 9
dependence

Table 14: using the conditions column in the MyChoice spreadsheet to mark influence and

dependence relations between variables

40 eD

Dependence
[ J
>

0 5 10 15 20 25 30 35 40 45 50 55 60 65
Influence

Figure 47: classifying the variables based on table 14
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The table 14 can then be translated into a graph like in figure 47. This allows us to differentiate
key variables from input variables, output ones and excluded variables, just like when using the
adapted Godet method.

The advantages of using MyChoice to do a prospective remotely are the following:

— It is simpler to use than the adapted Godet method
— The results are (or will be once the module is developed) visual
— The prospective study can be done by researchers, by stakeholders, by consultants or by

anyone, provided they are taught how to use the tool and enter the information correctly.

Annex 6 talks about the potential development of a MyChoice module we choose to name
“MyChoice Opinion — Scenarios module” to facilitate the creation of reference scenarios

describing the possible evolution of a value chain.

To make sure that the adapted Godet method can be replaced by using MyChoice, other case
studies are necessary to confirm the potential compatibility of prospective methods with multi
criteria argumentation. This should however be done under certain conditions. The first
condition is that we need to have people willing to talk to us about the future of the studied
value-chain. The second condition is to have two people working simultaneously on identifying
the key variables. One person does it by using the adapted Godet method, and the other person
does it by analyzing the interviews through MyChoice. Of course, to have comparable results,
the nomenclatures used should be the same. This thus requires creating an ontology of the
different variables, concepts and criteria that could be extracted from the interviews.

Conclusion of section XI

Only stakeholders and experts can identify and describe the issues that will shape their sector
in the near future. For the quality of research, it is very important to ensure that sufficiently
diverse experts have been identified. That is why after choosing the stakeholders and experts,
we make sure we have diverse opinions based on Mitchell, Agle and Wood’s classification
(1997).

The global pandemic that started early 2020 in France rapidly changed the way people worked.
Remote work was not only an option, it was a necessity considering the sanitary context.
However, since the scenario method is primarily based on face-to-face interactions, adjustments

had to be made throughout the stages of the classic Godet method.
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We were able to conduct 12 interviews, and identify 9 relevant documents. Twelve variables
were identified following the analysis of those interviews and document. Four of those variables
turned out to be key: social acceptability (A), technical and technological progress (E), job
evolution (G) and value chain structure (K). By combining the modalities of those variables (2
per key variable), we obtain sixteen possibilities, of which eight are illogical, and 2 pairs are

similar. Six scenarios were presented to project Sentinel partners and two were retained.

The adapted method that is presented in this section and in annex 2 is very time consuming and
quite difficult to put in place. Another option using the MyChoice tool to identify key variables
is looked into and presented in this section and in annex 6. This annex talks a bit more about
the perspectives of developing the MyChoice module for prospective purposes. We call that

module “MyChoice opinions — Scenarios module”.
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Section XII. Applying multi criteria argumentation for impact

anticipation and evaluation in the French pork value chain

This section presents the results of an application of the methodology described in chapter 3
concerning the anticipation, evaluation and prioritization of impacts of changes in agri-food
value chains. The results concern the anticipation and evaluation of the impacts of pursuing
business as usual in the French pork value chain (1.b). The reason for that is explained in the
beginning of the section (1.a). When using multi criteria argumentation, it struck us that we
could use it for several purposes to simplify the application of the method allowing the
anticipation and evaluation of impacts. In the previous section, we talked about how
MyChoice could be used for prospective purposes. In part 2 of this section XII, we show how
adapting this tool in another way can help us push our analysis further when prioritizing
impacts. Figure 48 below shows more specifically which steps are developed.

A” ‘\\\
Anticipating
- impacts
Scenario planning % )
French prospective ’ AT
Godet method .
Evaluating

impacts

TN

Prioritizing impacts

to act on
/ -
Describing -
scenarios Comparing
scenarios

. /

Figure 48: steps that can be done by using multi criteria argumentation
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1. Anticipating and evaluating the impacts of change in the French pork

value chain using multi criteria argumentation
a. From anticipating and evaluating impacts of new PCB detection tools...

The initial change that was considered as an application for this work was the implementation
of new PCB detection tools in the French pork value chain®. Thus, the initial case study

concerned the evaluation of the impact of those new tools.

Unfortunately for us, we did not get the information necessary (if and how the new PCBs
detection tools would work) in time to assess the impacts that implementing those tools will
have on the French pork value chain. Nevertheless, this does not discredit the work done since
the main objective of the thesis is to develop a general methodology allowing the anticipation
and evaluation of impacts of any change in any value chain. The French pork value chain and
the PCB detection tools are merely an example of application. On another hand, it is not very
problematic for project Sentinel, as the methodology is now available. All that is left to do is to

apply it to that specific case.

b. ...to anticipating and evaluating the impacts of a crisis in a value chain

In the interviews done, we had spontaneous comments on the foreseeable impacts of business-
as-usual. That is why we decided to work on those data, in order to provide an anticipation and
evaluation of the impacts of pursuing “business as usual” in the French pork value chain. The
following paragraphs are organized according to the different steps shown in figure 49, starting

from the interviews with the stakeholders.
i.  Anticipating the impacts

Interviewing stakeholders about change or no change

When discussing with the 12 stakeholders of the French pork value chain, they naturally and
spontaneously talked about the impacts of pursuing business as usual. After establishing the
state of the art of this filiére, it striked us that the value chain is possibly at the verge of a crisis

based on what was said.

Several factors are at the origin of this assumption: pork consumption is gradually declining,
because people consider pig farms as dangerous to the environment and to their health. People

no longer support installing nearby farms. Pork production fell in 2022 by 2.2%. This decline

31 Because the thesis is financed by project Sentinel as mentioned in Section II.
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is twice as large as in 2021 and compared to the ten-year average according to Agreste. Scandals
at the slaughterhouse and environmental problems have further exacerbated the situation in the
food system. Slaughtering fell by 1.4% in one year in terms of the number of animals (Agreste,
2022). Pork is considered one of the cheapest meats in France, however, with the recent
inflation pork meat prices increased. Between 1 January and 31 May 2022 and the same period
in 2023, the average purchase price of fresh pork increased by 13.6% to €8.5/kg, while
household purchases decreased by 3.6%. Most recently, in August 2023, the price of French
pork has fallen to such an extent that it is approaching the two euros mark®. Production costs
keep increasing as access to feed, energy and other commaodities is threatened. In May 2023,
the producer price of pork decreased by 5.6% compared to April 2023 but increased by 26.3%
year-on-year, compared to May 2022 according to the Ministry of Agriculture and Food
Sovereignty®3. Imports increased by 7.8% in 2022, mainly from Germany (+9.1%) and ltaly
(+26.5%), while exports decreased by 6%. Moreover, the value chain is having difficulty
recruiting new workers, because it is highly unattractive to potential new farmers as well as

consumers according to the interviewed stakeholders and the literature (Jolly et al., 2023).

There is an unconscionable discordance between the nature of the value chain and the societal,
institutional and environmental demands. Looking at that information, we decided it would be
quite interesting (and possibly a motor of change) to evaluate the impacts of pursuing business
as usual imagined by the interviewees. The change of which the impacts are evaluated in the

rest of this section is the crisis that the value chain might face.

Identifying impacts and listing criteria to consider

It is important throughout the study to consider all kinds of arguments. A list of practical
arguments helps to fill the decision-maker's lack of knowledge and reduces uncertainty about
the decision taken. Suppressing some arguments because they are less "strong™ than others can
bias the results and may prompt the decision-maker to make a decision that is not necessarily
the right or best (Amgoud, 2008). For that reason, and because we assume that verbatim
accurately reflect the interviewee’s reflections, the twelve interviews are recorded and then
transcribed. This also avoid any possible loss of information as all the statements of experts are

listed in a table.

32 Cotation | Le cours du porc francais frole les 2€/kg | Réussir Les Marchés (reussir.fr)
33 Indices filiere porcine | Ministére de I'Agriculture et de la Souveraineté alimentaire
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The arguments given concerning the impacts of pursuing business as usual are identified in the
texts based on what is explained in section IX.2.a. They are then entered in MyChoice as shown
in table 6 (section 1X.2.a). After sorting the arguments from the interviews in the MyChoice
tool, a total of 282 impacts are identified, classified in 16 impact categories. Six stakeholder
categories are impacted by the pursuit of business as usual, and some of the impacts identified

also concern the ecosystems, the environment or the global value chain.
ii.  Evaluating the impacts

Attributing values to the arguments and calculating acceptabilities

The impact categories are cross-analyzed with the stakeholder groups: this allows us to identify
the attitudes concerning an impact category for each stakeholder of the value chain, at least
those that are mentioned by the interviewees (so those that we assume are the most important

to them). The results are presented in table 15 below.
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) Bl 067 033

Consumers 0,25 [ 0,38 - 0,25 - -
Value chain - 033 AN 057 o038 Yl - 051 05 031

Ecosystems - - - 0,33 - - - - - - - -

Institutions - - - - m

Average

Table 15: attitudes reflecting interviewees’ perceptions of impacts of “Business-as-usual”

on stakeholders of the French pork value chain

The 16 impact categories identified are presented in columns. Those impact categories were
either directly given by the stakeholders during the interviews or they were deduced based on

what was said and following an ontology-matching procedure (by going from detailed

34 In some cases, it can be difficult for certain stakeholders to pinpoint exactly which stakeholders will be impacted
by a change. In other cases, or other stakeholders, they can talk about the value-chain in general because they see
themselves as part of a structured system: if one stakeholder is impacted, they consider the whole value-chain as
impacted as well.
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information to larger broad categories®). In lines, we have the stakeholders impacted. The
values marked in the table are the attitudes which reflect the interviewees’ perceptions of how

the impact affects the stakeholders®.
iii.  Prioritizing the impacts to act on

Classifying impacts according to attitudes

The different attitudes are presented in a gradient of colors going from dark red (very negatively
perceived) to dark green (perceived very positively). We can thus distinguish three categories
of attitudes regarding the impacts

- The ones which are negative (0.4 and below)

- The ones which are positive (0.6 and above).

- The ones which are mitigated (between 0.4 and 0.6). The impacts following a crisis
situation have certain characteristics and capturing them may be difficult since most of
them are not evidently positive or negative and highly depend on the stakeholder’s

perception (Vanclay, 2002).

For example, it is clear that the interviewees think that by pursuing business-as-usual, the
French pork producers will be highly negatively impacted economically speaking (attitude 0.19,
well below 0.5). Stakeholders are more mitigated when it comes to the impacts of the value

chain structure on the producers (attitude equals 0.5).

Just by looking at the table, we can see that there are more shades of red than there are green,
meaning there is a tendency to anticipate more negative impacts if business continues as usual.
The final aggregated attitude for all stakeholders and all criteria combined is 0.39 (< 0.5), which
confirms that the value chain is not on the right track, at least according to the experts
interviewed. However as we said earlier in chapter 3 section IX, the analysis of the attitudes

alone is insufficient.

% Some of these terms, such as “social”/”societal”, “energy”, and “institutional” are very broad for an SLCA. They
are useful in a sense of identifying the general type of impact and to simplify the presentation of results to decision-
makers and stakeholders. However, for decision-making purposes, it is imperative that we look at the details of
what was said by the stakeholders to identify the real impacts, not only the impact categories.

36 The absence of an attitude value in certain boxes is also a result in itself. It means that the stakeholders do not
view that impact category as significant for the concerned stakeholder. According to the collective attitude
equation, the corresponding attitude for those boxes would be 0.5, however their analysis cannot be pushed further
than that.
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Identifying most affected stakeholders and most important criteria
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Employees 17

Consumers 0/2 2/6 0/2 1/0 3/2 1/0 0/1 2/4 0/4

Value chain 0/2 3/3 0/1 3/0 4/8 1/0 3/3 1/2 2/3 RETEYN  1/6 2/1

Ecosystems 0/2

Institutions 0/1 0/2

Table 16: number of positive and negative arguments (positive/negative) given by

stakeholders for each impact category by impacted stakeholder

By applying the rules depicted in table 7 to the values already present in table 15, we obtain the
following results in table 16 below. The color attributed to current tendencies is light grey. For
probable and certain impacts, the colors’ significance are still the same, however, for probable
impacts, the colors are lighter than those of certain ones (i.e. a probable negative impact is

marked in light red, whereas a certain negative impact is marked in dark red)*’.

Therefore, concretely when it comes to prioritizing the impacts to act on, ideally, this is what
is preferred: first, the most urgent impacts to act on would be the certain negative impacts (dark
red in table 16) and the mitigated impacts that could go either way (dark yellow in table 16).
After that, the focus should be on the impacts that are probably negative (light red) and those
that we are unsure how they could go (light yellow). Finally, the impacts to act on would be the
possible negative tendencies (light grey in table 16 and in the shades of red to yellow in table
15). The impacts on which we cannot say much are to tackle but after the rest is dealt with.
Ideally, all of those impacts should be taken into account at the same time. However, since
usually time is pressing and budgets are restricted, this classification could help target actions

wisely.

37 In the table 16, the number of arguments is sometimes limited for certain actors/criteria, the method proposes a
representation even in a situation of "ignorance" (in case where no arguments are given, the attitude is 0.5).
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Positive impacts are very important to consider when implementing changes in agri-food value
chain. Indeed, it is desirable that positive impacts do not transform into negative ones. For that
reason, it is difficult to classify the action to take on them as they should be taken into account
all along the impact evaluation and decision-making processes. Table 17 below summarizes the
priorities given to each impact category. The * symbol refers to the impacts to take into account

throughout the whole process.

Number of
Arguments 10; Median| [Median; Q1] 101: Q3[
Attitude
10; 0.4] 5 3
10.4: 0.6[ 6 4 2
[0.6: 1] * * ]

Table 17: classifying the impacts to act on by order of intervention

According to the results obtained in tables 15, 16 and 17 above, the priorities for the results on
pursuing business as usual are presented below as such: impact type, impacted stakeholder
(attitude- total number of arguments). The classifications presented above allow us to identify
the most important impact categories based on stakeholders’ opinions. However, for decision
makers, determining the impact categories is insufficant, it is necessary to look at the details of
what the impacts are in each impact category. This is what we did in the paragraphs below. The
terms used are derived from the interviews themselves. The impact categories are classified
from the lowest to the highest attitudes, and therefore from the most negative to the most
positive ones (at least as perceived by the interviewees), the number of arguments being higher

than the median anyway.

e Economic, on producers (0.19- 16 arguments)
A potential crisis in the value chain means that producers won’t be able to have decent
income, especially organic breeders. They will have difficulties in finding finances.
Even though —until now- the pork production is considered as the most cost-effective
agricultural production on the long term, constant fluctuations will discourage the
breeders, especially since higher investments will be needed (for better respect of animal
welfare and environmental regulations). Producers will have to invest more to find

workers willing to help them on farms that keep getting bigger and bigger.
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e Social, on employees of the value chain (0.24- 8 arguments)

Some of the difficulties faced by breeders also concern employees of the value chain,
from the production of primary matter, to the transformation and distribution of pork
products. Keeping up with the value chain model as it is today could lead to a crisis in
employment: certain employees risk being laid off, unemployment rates will become
greater, and for the people employed, they may have to accept cheap salaries. Some
other jobs could be created, they will however be of different nature, possibly more
related to technical management.

e Production costs, on producers (0.3- 8 arguments)
The main concern is for producers to maintain a cost-effective production. Despite
having bigger farms and possibly higher revenues, producers who do not produce their
own feed could face difficulties. Production costs will increase which could lead to

certain producers being in debt.

¢ VValue chain structure, on the rest of the value chain (0.34- 45 arguments)
Stakeholders interviewed discussed the impact of the current structure on the whole
value chain. According to them, the value chain is unable to change, the organic value
chain will be incapable of developing any further, and the production system will remain
irrational. Pig breeding will remain concentrated in the West because the value chain is
stuck in a vicious circle, meaning that there will be less and less breeders in regions
other than those specialized in pork. The value chain will become more and more fragile
as certain slaughterhouses could be shut down while pork production become more

dense in places where slaughterhouses are still functioning.

e Social, on producers (0.35- 14 arguments)
Producers will be ‘professionals’ in the next few years according to some stakeholders.
Nevertheless, knowledge transmission from one producer to another is not guaranteed
as there is a high risk of closing down certain breeding farms and there is less and less
people willing to work in the sector. Maintaining and creating jobs for breeders in the
French pork value chain and transferring farms to new buyers will become quite
difficult. On top of that, the work force could potentially be replaced by an excessive

use of technologies
e Market options, on the value chain (0.38- 12 arguments)
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The market if it continues on the same track will allow the value chain to diversify its
sources. There will however be a stronger competition of France with other European
pork producing countries. Access to certain markets could become limited as certain
markets will saturate and economic gains could become uncertain. However, some

opportunities of new markets could emerge.

e Consumption modes, on consumers (0.38- 8 arguments)
If business remains as usual, according to the interviewed stakeholders, consumers will
have ‘access to meat of better quality’ and ‘local products’. However, consumers there
will essentially experience a ‘reduction of pork consumption’ and even in some cases

according to stakeholders, ‘boycott’ of industrial meat production.

e Institutional, on producers (0.44- 11 arguments)
Institutional criteria will negatively impact producers in a sense that future or potential
breeders will be discouraged as they could be incapable to ‘conform to new rules’ which
will be reinforced. Future breeders could also have complications in investing. Aids for
alternative breeders will also be lacking. However, reinforcing rules and regulations

could force breeders to respect the environment and prioritize their feed autonomy.

¢ VValue chain structure, on producers (0.5- 27 arguments)
Maintaining a similar structure of the French pork value chain could result in producers
not being able to have access to primary matter. Even though there might be a growing
interest in alternative production systems, pork breeders possibly won’t be able to
maintain or develop alternative models, since probably according to the stakeholders,
farms will keep getting bigger and bigger resulting in harder management tasks and
requirements. Intensive production could be discriminated in the future as a result of a
strong segmentation of the market. Because the value chain and thus the producers are
highly dependent of other European countries, more and more breeders will launch a
feed and fertilizer production activity to produce their own intakes. This will help them

gain a partial independence from the global market.

e Production ways, on the rest of the value chain (0.51- 11 arguments)
As for the value chain, the interviewees were a bit more mitigated as to the impacts of
the “business-as-usual” scenario. Even though some stakeholders argue that the value
chain will witness an improve in production ways (respect of animal welfare and

environmental regulations) and will be able to ensure sufficient volumes, others believe
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this won’t necessarily happen and the value chain will suffer from a ‘weak logic of

convenience’.

e Production ways, on producers (0.69- 16 arguments)
Production ways will highly improve according to the interviewees if business continues
as usual. Productivity gains will be very important and producers will benefit from better

production techniques.

In the case of the French pork value chain, the actions to take in priority would be institutional,
economic and social to alleviate the negative impacts on producers (to have more detail on what
to do the visuals of MyChoice can be useful). Social strategies could also be developed to limit
the negative impacts on the value chain’s employees and consumers. And finally, structural
change is inevitable if the value chain is to improve. The strategies to implement are to be
specified according to the decision makers and depending on what they are capable of doing.

By doing the work manually to determine which impacts need to be taken into account, it struck
us that developing MyChoice module to do the work automatically would be of great help when
it comes to decision making. In the rest of the section, the idea behind a possible MyChoice
module for impact anticipation is presented.

2. Adapting MyChoice to easily evaluate and prioritize impacts
a. Developing MyChoice for impact anticipation and evaluation

Principle and objective

The novelty of the work discussed here is that we choose to use the MyChoice tool to anticipate
and evaluate the main impacts of a scenario according to the opinions of different actors, and
quantifies their acceptability (by impact, by actor). The impacts identified by the software are

based on the opinions of stakeholders.
Adapting the use of MyChoice to this purpose would allow us to:

- ldentify impacts of any kind cited by actors on a recurring basis, rather in the short or
medium term and classify them;

- Calculate the acceptability of each impact (per actor, per impact) or impact category.

- Highlight the impact paths between cause and effect.

Data to collect and questions to ask
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The data from which MyChoice identifies and evaluates the impacts of the change envisioned
in a scenario are the answers given by the actors interviewed to the question: “For you, what
are the main impacts of the change in this scenario in 3 to 5 years?”. It is advisable to spend
time accurately describing the scenario being considered so that the interviewee understands it

clearly.

This can be the “business-as-usual” scenario (i.e. if the trends at work continue to evolve in the
same direction without proactive action to the contrary). This may be a scenario that the
interviewee has just described himself/herself. Very often, to compare the impacts of several
scenarios, it will also be necessary to know the impacts envisaged by the interviewee for the
“business-as-usual” scenario. For that reason, we will ask two questions to each interviewee:
one on the impacts of the “business-as-usual” scenario, the other on the impacts of the scenario
that interests us. These answers can be obtained either by interviewing people directly, or by
finding texts that answer the same question, or by using both sources (interviews and text
search). From this data, the software will identify impacts deemed important in the short or
medium term, because actors rarely have enough visibility to decide on significant impacts

beyond this time horizon.

To guarantee the quality of the outputs of the software, it is necessary to ensure the quality of
the inputs. This is why the same conditions stated previously for MyChoice scenarios (section
X1.3.¢) (p.160) are necessary here as well.

All the raw data gathered above must be converted into text. In these texts, we try to identify
phrases and words that indicate impacts, just as we’ve shown previously. A non-exhaustive list
is given in table 5 in section IX.2.a. (p. 123). It remains essential to reread the entire text to be
sure to have a list of all the impacts cited. Once the impacts are identified in the text, the
information must be entered into the MyChoice software like in table 6 in section 1X.2.a (p.
123).

b. Establishing impact pathways based on stakeholder interviews

Establishing impact pathways is not always easy, especially when multiple actors are involved
and many criteria are evaluated in the short, medium and long term (the criteria are indeed
adapted to the problem encountered and to the needs of project sponsors and they are not pre-

determined).

Certain columns in the MyChoice tool spreadsheet could help us identify causes of impacts and
potentially the impact pathway.
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When looking to establish those pathways, the most important columns for us are ‘Name
Criterion’ for the impact category, ‘Name Property” for the real impact, and ‘Conditions’ for
the cause of the impact (see table 6 section 1X.2.a p.123).

By filtering the information in the MyChoice spreadsheet according to the causes of impacts

and the impact categories, we obtain the following table 18 below:
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Table 18: number of arguments obtained by cross-analyzing impacts with their causes

Boxes in dark blue are represented in figure 49

For example, table 18 above can be read as follows (following the green arrow): market options
impact production ways and five arguments were given for that impact relation by the
interviewees (for more details concerning the exact nature of impacts it is necessary to refer to
the MyChoice spreadsheet). It is important to note that the number and nature of causes is not

necessarily identical to the number and nature of the impacts themselves. In table 18 we chose
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to show the impacts and causes of same nature because that is what was prevailent in the
interviews. However, sometimes, the stakeholders were not specific about a cause or they did
not mention it. We labeled it as “other causes” and we made the choice of not representing it in

table 18 to simplify it as much as possible.

To make the results more visual, table 18 can be shown as a mindmap representing the

pathways. The full mindmap is presented in annex 5. Figure 49 below shows only certain impact
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Figure 49: impact pathways identified based on table 18, according to the information

extracted from the interviews done

pathways. Indeed, based on the results obtained in table 16 we chose to show the impact
categories that are somewhat certain (certainly impacting at least one stakeholder category)
according to the interviewees and table 7. Those impacts are institutional, economic, structural
(value chain structure) and social. The impacts on consumption modes, market options,
production costs and ways are also represented. Keep in mind that not all causes of those
impacts are presented for visual purposes.
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In the figure above, the arrows between impacts refer to a causality link. They are represented
in several thicknesses, depending on the number of arguments identified in the interviews (the
number of arguments is marked on each arrow). An example of a general impact pathway is
represented in green. The explanation that follows is based on what the stakeholders said:
because of a higher demand of pork of better quality (e.g respect of animal welfare) this could
impact market options and force them to be more diversified (e.g. market segmentation). If this
happens, it could encourage producers and transformers to change their production ways,
inevitably making a change in the value chain structure (e.g. more SMEs), which could
eventually improve the workers’ conditions. Those are general pathways that could be
identified.

Looking at a mind map like the one presented in figure 49 can make easier to identify
“hotspots”. We could also imagine a representation of those relations according to the attitudes
of the stakeholders: negative impacts would be translated in red arrows, positive ones in green
arrows and mitigated impacts in yellow. This could help decision-makers see which category
is impacted the most negatively, and it could help identify strategic actions to take based on the
means available. The objective is to then go into the details of the nature, type and explanation

of the causality links between the different impacts in each impact category.

Annex 7 talks about the potential development of a MyChoice module we choose to name
“MyChoice Opinion — Impacts module” that would facilitate the anticipation and evaluation of
important impacts of changes in value chains. This module, if developed, would allow us to

obtain tables 14, 16, 18 and figure 49 (or annex 5) automatically.
Conclusion of section XI|I

In this section, we showed the results of anticipating, evaluating and prioritizing the impacts of
pursuing business as usual in the French pork value chain. The results presented are from
analyzing the twelve semi-directive interviews done with stakeholders and experts of the value
chain. After identifying the arguments, those were entered in the MyChoice tool to cross
analyze the attitudes per stakeholder category and per criteria. The identified impacts were then
classified according to the attitudes, but also according to the number of arguments. Globally,
and unsurprisingly, if business is pursued as usual, it is said that the most affected stakeholders
are the producer. The value chain as a whole will also be impacted but it is a bit complicated
for stakeholders to always detail their thoughts and arguments and it can be difficult for them

to pinpoint exactly who will be affected and how.
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The MyChoice tool can be adapted to facilitate the anticipation and evaluation of impacts. This
tool, if adapted, could also help prioritize impacts automatically. Annex 7 talks a bit more about
the perspectives of developing the MyChoice module for impact anticipation and evaluation.

We call the corresponding MyChoice module “MyChoice opinions — Impacts module”.
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Conclusion of chapter 4: main results and findings

In this chapter, we presented the results obtained when applying the method discussed in
chapter 3. Figure 50 below is a quick summary of the approach used. After determining the
spatial (French pork value chain) and temporal (3 to 5 years) perimeters, we started by choosing
which stakeholders to involve in the prospective study of the value chain and in the impacts
anticipation and evaluation phases. Those stakeholders were chosen according to Mitchell Agle

and Wood’s classification.

For the prospective study, 21 interviews were done (12 semi-directive interviews and 9
documents that completed the analysis mainly because we were obliged to do a remote
prospective). Twelve variables that could influence the future of the value chain were identified,
four of which were key (social acceptability, technical and technological progress, job evolution
and value chain structure). By combining those variables’ modalities, Six scenarios were created
and briefly described. Two of those scenarios were retained for the study of the impacts in the

case of project Sentinel.

Those scenarios are however not referred to in the next sections as we did not have enough
information about the tools for PCBs detection and how they would work. Nevertheless, the 12
stakeholders that were interviewed for the prospective study spontaneously cited impacts of
pursuing business as usual. For that reason, we decided that it would be interesting to apply the
method to anticipate, evaluate and prioritize the impacts of pursuing business as usual, the
change considered being a possible crisis in the value chain based on what emanated from the
interviews. Sixteen impact categories were identified, and 6 potentially impacted stakeholder
groups were identified as well. By cross-analyzing the attitudes with the number of arguments,
we were able to identify the impacts that are certain according to the interviewees, as well as
the probable impacts that would result by pursuing business as usual in the French pork value
chain. Turns out that the most affected stakeholders on case of a potential crisis in the value

chain are the producers.

To facilitate the anticipation and evaluation phase, the MyChoice tool can be used differently.
It can also be used to identify impact pathways based on stakeholder opinions. This could help

prioritize impacts even further to better target the actions to take in the value chain.
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Figure 50: summary of the approach used when anticipating, evaluating and prioritizing the impacts of changes in the French pork value chain
Conclusion of chapter 4: main results and findings
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Figure 51 below is a summary of the different ways the MyChoice tool can be used. The initial
use that was intended for this tool (1) was for it to help anticipate, evaluate and (if possible)
prioritize the impacts of a change in a value-chain. The work shown in this manuscript proves
that MyChoice can be used to anticipate, evaluate and prioritize impacts based on stakeholder
interviews. By using this tools, other possible applications of it emerged, depending on how the
information is entered, and depending on the criteria used for the analysis. Thus is seems
possible that the tool could be used to identify general impact pathways (and more specific ones
if intended) (2). This tool could also be useful to simplify the adapted Godet method (3) or to

even replace it (4). More works and research is necessary for options 2, 3 and 4.

2 phases for the work done

T

Participatory prospective Participatory impact evaluation
Adapted Godet method MY
\
A CHOICE
Validate prospective 3 Impact anticipation
results and evaluation 1

++

Replace the adapted
Godet method 4 Impact pathways 2

MY
“A~ CHOICE

Scenaio

Figure 51: summary of the different possible uses of the MyChoice tool
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Chapter 5. Contributions to the field,
perspectives and conclusion

This chapter serves as a conclusion for the work shown in this manuscript. In it we present the
different scientific and managerial contributions that this work could bring (section XIII). We
finish with a general conclusion in section XIV through which we discuss the contributions to

answering the scientific gaps noted in chapter 2.
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Section XI11. Scientific and managerial contributions

Throughout the manuscript, we discussed the methods used to anticipate and evaluate the
impacts of changes in agri-food value chains. In this section, the potential scientific and
managerial contributions of that work are presented.

1. Scientific contributions

The principal scientific contributions of the work shown throughout the manuscript concern

social LCA and multi criteria argumentation.

The main issue stems from the need to anticipate and evaluate impacts (especially social ones)
beyond the usual economic way. There is in fact a need to question management practices
including the ways to account for performances and to use something other than profitability to
measure the performance and impact of a value chain. One of the aims is indeed to create value
for the different stakeholders involved in transferring a product from primary matter production
to its consumption. The value that is looked at through the work described in this manuscript is

limiting negative impacts and reinforcing positive ones.

Many different stakeholders are included in the study and they all have a say as to what is
working for them or not. By using Mitchell, Agle and Wood’s classification, whether it is to
create reference scenarios of the evolution of the value chain or to anticipate and evaluate the
impacts, all stakeholder groups, especially the most marginalized ones (farmers, breeders,
workers, etc...) are taken into account and given a voice. The fact that we did individual semi-
directive interviews reinforces that too. The work don can be separated into two main phases:
participatory prospective and participatory impact evaluation. For the first phase, the adapted
normative approach for the Godet prospective method helps determine the scope and direction
of an agri-food value chain. It could thus help in bettering decision-making processes by
encouraging stakeholders and experts to consider and envision all possible futures of the value-
chain, with and without the potential change. As for the second phase, cross-analyzing impact
categories with impacted stakeholders and looking at the attitudes and number of arguments
given makes prioritizing impacts possible. Mathe’s work (2014) already addressed the use of
participation to evaluate impacts using SLCA. However, the added value of our work is that the
impacts are not defined a priori which is more in line the the type Il social LCA approach.
Impacts are defined by the stakeholders and the experts as the study goes on, and the use of

MyChoice tool for multi criteria argumentation helps us do so.
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We believe that MyChoice brings a lot for the SLCA field and its versatility could aid in making
more fruitful decisions to better the functioning of agri-food value-chains. The approach

developed can also be applied to other types of value-chains and life cycles, as long as people
are willing to talk.

Figure 52 below summarizes the main scientific contributions of the work done. It shows how

multicriteria argumentation complements type Il social LCA.

/ TYPE 11 SLCA \

/ PARTICIPATION \
ﬁ PROSPECTIVE ﬁ h IMPACT EVALUATION ﬂ
According to you, what are the According to you, what are the
factors that influence the future of factors that influence the future of
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way
. Positve Probable positive
\ M Y (0611 tendencies impact
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Identify positive and negative impact categories
Dive into the details using MyChoice
Identify most important impacts

\ - J)

Figure 52: how multi criteria argumentation contributes to social LCA

2. Managerial contributions

The managerial contributions are addressed to the stakeholders of agri-food value chains and
to the decision-makers and possibly consultants who would like to provide expert opinions,
analysis and recommendations to organizations or individuals by anticipating and evaluating
impacts of changes in all sorts of value chains.
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a. Contributions specific to the knowledge of the French pork value chain

Creating reference scenarios of the French pork value chain

From a business perspective, one of the main managerial contributions of the thesis is that
scenarios that no one had entirely considered before for the French pork value chain were
generated. It brings to the attention of the stakeholders and decision makers some issues with
the value chain and helps them think of solutions to reach a desired future. For example, the
excess pollution, linked to the concentration of livestock in the Great West is automatically
“managed” in the hypothesis of a more balanced distribution of farms throughout the national
territory. A presentation of the different scenarios resulting from the prospective done is
planned with the professionals (including the IFIP), precisely to make them react to contrasting

scenarios.

Anticipating and evaluating the impacts of a potential crisis in the value chain
Anticipating and evaluating the impacts of pursuing business as usual in the French pork value
chain was not our initial goal. However, the stakeholders naturally talked about what would
happen if nothing changes. Therefore, we thought that it would be beneficial for the value chain
to have access to that kind of information: in other words, we thought that by anticipating the
impacts of the business-as-usual scenario, and by presenting the results to the stakeholders, it

would be a motor for potential change.

Another trigger was a paper we read about a prospective study that was done 40 years ago on
the French pork value chain, using the Godet method. Perfect opportunity for a comparison
(Chaib et al., 2022b). The results showed that even though there were changes (e.g. an
improvement in the use of techniques and technologies, which is logical), some of the changes
were not in favor of the value chain (e.g. an increase in the importance attributed by experts to
social acceptability), and for the most part, the main structure of the value chain did not change
at all. The value chain was not and still is not attractive, which is quite problematic, and its
structure is not improving for the better. By reinforcing what was already implicitly said 40
years ago, we hope that the prospective study done and the evaluation of impacts of maintaining
things as is can maybe serve as a wakeup call for the stakeholders and decision makers. Just as
with the prospective scenarios, a meeting with professionals on the impacts of pursuing business

as usual is planned.
b. Contributions to decision-making in agri-food value chains in general

Remote prospectives
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Because of the sanitary context, it was necessary that the French prospective Godet method be
adapted. However, for reasons other than sanitary ones, prospective studies might have to be
done remotely more often. The adapted Godet method, and especially the MyChoice opinion

module for prospective is a contribution that could help simplify this time-consuming task.

Both those tools and methods serve as a way of tackling hyper-sensitive themes (e.g. pollution
of waterways, hyper-intensification, animal welfare) without provoking a sterile confrontation
of stakeholders. The problems are considered actively (what scenario could we put in place?)
and no longer defensively. The main limitation for business is that it is necessary to force
oneself to gather (virtually) stakeholders of the value chain whose opinions differ profoundly
on “what to do”. It is tempting to consult only those with whom the profession is used to
working, and whose “business” values are common. In the latter case, the approach would

probably be very disappointing, and the scenarios not very innovative.

The remote prospective method can be applied to all kinds of value chains, provided that

different categories of stakeholders can be identified and interviewed.

Anticipation and evaluation of all sorts of impacts in agri-food value chains
based on stakeholders’ opinions

The method elaborated and detailed in the previous sections to anticipate and evaluate impacts
of changes is general and can be applied to all sorts of value chains as long as the right people
are interviewed. It helps identify all sorts of potential impacts and thus shed light on all potential
issues that might emerge in the short, medium or long term, depending on the temporal
perimeters fixed before starting the study. An important limitation here is that if there are
impacts that stakeholders do not perceive or know how to name. In that case, those impacts
could not be taken into account in the assessment. This is why it is important to ensure that
macroeconomic impacts such as changes in population health, income inequalities, etc. are also

taken into account by using other methods (i.e. impact pathways).

Conclusion: summary of the main contributions

Scientific contributions Managerial contributions

Creating reference scenarios of the French pork
Adapting the French prospective Godet method value chain and presenting contrasting scenarios to
professionals

Anticipating and evaluating impacts of pursuing
business as usual in the French pork value chain
and presenting results to professionals and decision-
makers

Alternative method to anticipate and evaluate
important impacts of changes in agri-food value
chains
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Tackling hypersensitive themes without provoking
Adapting the MyChoice tool to facilitate its use sterile confrontation thanks to the adapted Godet
method

Anticipating and evaluating impacts of all types in
Developing MyChoice modules all sorts of value chains to improve decision-
making

Table 19: main scientific and managerial contribution of the work shown in the

manuscript

Table 19 above summarizes the main scientific and managerial contributions of the work

discussed throughout the sections of the manuscript.

Section XIII. Scientific and managerial contributions
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Section XIV. General conclusion and perspectives

This section concludes the study by summarizing the key research findings in relation to the

research aims and questions. It will also review the limitations of the study.

The study aimed to investigate a possible method to anticipate and evaluate important social
impacts in agri-food value chains. After defining what we mean by agri-food value chains
(section 111), specifying how a general evaluation process occurs (section V) and how in
existing methods important impacts are identified (section V), there were numerous gaps and
questions that arose.

The post-modern and interpretativist research postures that were adopted throughout the study
(section V1) contributed in answering each of the questions that were key to having a complete
and coherent process to anticipate and evaluate important social impacts. In the following

paragraphs we will be summarizing how we chose to fill the different gaps.
1. Filling the scientific gaps

The first questions that emanated were how can we anticipate the impacts of a change in a
value chain? And how do we create reference scenarios of the value chain? (section VIII).
Indeed, because we want to anticipate the impacts of changes, the evaluation process is qualified
as ex-ante, implicitly inquiring an anticipation phase. Anticipating impacts requires
nevertheless anticipating the possible evolutions of the system studied, in our case the agri-food
value chain. For that reason, it is quite important that a prospective study takes place. Several
reference scenarios are then created thanks to the interviewed stakeholders who indicated the
main factors of evolution according to them. In those scenarios, the introduction of the change
would be simulated and its impacts are studied. This can result in a comparison of the different
possible scenarios in order to help decision-makers make the best choice, i.e. the one with the

least negative externalities and/ or the most positive ones.

But then what is the best way to identify the impacts of changes on a value chain? The method
proposed to identify the impacts are participatory argumentation based methods. But which
type of participatory methods is best to use? And how do we choose who we want to include?
First of all, identifying impacts would require discussing with stakeholders and experts of the
value chain. This implies that we have a good and easy way of identifying the most relevant
stakeholders (section VII). We chose to use Mitchell, Agle and Wood’s classification. Once

this goal is achieved, the stakeholders are asked in individual semi-directive interviews what
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they think the impacts of said change would be on the value chain in x or y years (depending
on the temporal perimeter fixed beforehand). This is what is usually done. In our case, the
interviewees spontaneously talked about the impacts of pursuing business as usual, which is
why we decided to anticipate and evaluate the impacts of that scenario, the change considered
being a potential crisis in the value chain. The interviews are then transcribed to ensure no loss
of information. The given arguments are detected and then analyzed meticulously through the
use of the multi criteria argumentation tool MyChoice (section IX). In fact, this tools allows us
to concretely aggregate outputs by calculating attitudes. Those numbers are analyzed per
stakeholder group and per impact category. By looking at those attitudes and at the number of
arguments given for each category, we can prioritize the impacts to act on and identify the
most ‘urgent’ and important ones. Those would be first and foremost the certain negative

impacts, as they can be considered as the most urgent ones.

The process proposed in this manuscript combines several theories that up until now were never
combined together, to our knowledge. Although this method was developed in the project
Sentinel context, it is definitely not specific to it. The whole point of the thesis is to find general
ways of anticipating, evaluating and prioritizing impacts. As long as we have people to talk to
and as long as we identify the most relevant ones, this method is applicable to any type of value
chain that could undergo any type of change.

In order to take into account all opinions without disregarding certain ones, and in order to
manage that diversity of opinions, we expect to have shown that using multi criteria
argumentation for prospective purposes is a good solution. Visually everyone can see what is
said, it makes it possible to do the prospective remotely and the information can also be entered
anonymously to ensure a safe space for each interviewee to speak up and say out loud what

they would normally keep to themselves in group reunions.

The method and its application still however have certain limitations and would require other
case studies to improve or validate certain results (i.e. the hypothesis of using variances to

confirm whether a variable is important or not for prospective scenarios).
2. Limits of the work done

Limits in the method
The method developed is based on stakeholders and experts’ interviews. Despite that being a
strength, it is also a weakness. It can be difficult sometimes to reach the wanted stakeholders

for several reasons that were briefly stated in section VII. Plus, transcribing the interviews is
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very time consuming. In addition, the method itself, if done remotely can require a lot of time,
especially for the prospective part (section VIII). That is why we think that by developing the
two MyChoice modules presented in annex 6 and 7, some of the current disadvantages could
be alleviated. Another disadvantage of the method can be the fact that information is entered
by us researchers instead of being entered by the stakeholders themselves, which would be ideal
and would guarantee a transcription of the ideas in the words of stakeholders. This however
would require additional work such as the creation of an ontology specific to impacts of changes
in agri-food value chains. This would also require teaching stakeholders, decision-makers,

consultants, etc. to use the MyChoice tool properly.

Limits in the results
We believe that the results presented previously show real a tendency of evolution of the French

pork value chain. However, they can also be discussed.

In the previous chapter, we stated that the most important impacts to act on to favor a sustainable
transition of the French pork value chain are the ones that were mentioned the most by the
stakeholders. We added that the focus should be in priority on the negative and mitigated
impacts. Indeed, the aim of such a study is to encourage decision makers to take actions that
limit the negative consequences that a crisis can have on the stakeholders of the food system.
As for the mitigated impacts (attitudes of 0.5 and high number of arguments), they are also
quite important as they can be tipping points for the value chain, meaning they could go either

way and they make the value-chain even more unstable.

The highest number of arguments was in fact given to the ‘value chain structure’ criteria with
an attitude of 0.5: according to the interviews conducted, it seems that if the value chain
structure improves, many of the issues could fade away. However, this topic is quite delicate
and stakeholders do not believe that the value chain structure could change anytime soon®8.
Intervention plans cannot be deployed in this case. Mitigation strategies should therefore be
developed to reduce the negative impacts or to provide compensation to the affected parties. In
other words, other alternatives have to be considered. Stakeholders and policy makers could

choose impact categories that are a bit easier to act on. Those can be the other impact categories

38 Even though the stakeholders do not believe that the value-chain structure can change, it is not necessarily the
case, and some of them don’t always have the the current trends and facts in mind. As researchers, it is our duty
to take into consideration what the stakeholders say. However it is also necessary that we proof check the facts
they give us and compare their information with a literature review. And by doing so concerning the structure of
the French pork value-chain, we can see that even tough stakeholders do not think the value-chain will change in
the next 3-5 years, it is already undergoing a deep change (see chapter 4 section XI11.1.b)
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that we mentioned earlier (e.g. actions could be taken to limit the economic impact on breeders
if the crisis occurs; breeders and employees of the value chain can be better accompanied in

prevention of the crisis, etc...).

To push the study further and widen the range of actions to take, additional data can be gathered
concerning the impact categories that were cited during the interviews (for the grey and light
blue cells of table 16 in section XII). The relatively low number of arguments for some
categories does not however refute the work done, because we do have 282 arguments extracted
form only 12 interviews. The low number of arguments attributed to certain impact categories
could thus just be a reflection of what is important or not according to the stakeholders
interviewed. Furthermore, the number of empty boxes in tables 14 and 16 can also be critiqued.
We believe that those empty criteria were not mentioned by the stakeholders because they do
not prioritize them: in other words, taking into consideration the diversity of stakeholders
interviewed, at least one of the interviewees would have mentioned those impacts if they were
of high importance. However, to make sure that those criteria are of relatively low importance,
we can either choose to do additional interviews or we can add documents which discuss the
impacts of pursuing business as usual in the French pork value chain (Chaib et al., 2022a). The
results obtained are however proper to the timeline during which we did the interviews. In other
words, if the interviews are done today, other important impacts could emerge such as the
impact of an increase in energy prices, especially on producers of pork or primary matter and

breeders.

Another debatable point is the ‘value chain’ category in table 15 (section Xll.1.a p.161). We
think that it is normal for stakeholders to not always make the distinction between impacted
stakeholder categories. Those results are of high importance because they highlight the fact that
the whole value chain will be affected and not only certain stakeholder groups, which
accentuates even more the urge to take action. Despite the limits acknowledged in the previous
paragraphs, the work of this thesis highlights different tools to assess social sustainability of

agri-food value chains as discussed in the following paragraph.
3. Zooming out: back to the social sustainability of agri-food value chains

The work done does not claim to have found a way of making agri-food value chains
sustainable; however, it can be seen as a potential contribution to characterizing and evaluating
sustainability of systems, beyond the theory, as long as spatial and functional boundaries are

explicited in advance.
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Section 11 of the introduction described the specific gaps that need to be filled when assessing
the social sustainability of the agri-food value chain. Some of these limitations relate to data
availability and quality, others to the lack of transparency and involvement of key parties.
Another limitation is the lack of consideration of the larger social background. The work
discussed in this manuscript, hopes to bring certain elements of response to maybe in some way
fill certain gaps in social LCA. In fact, we believe that by choosing stakeholders to involve in
the anticipation and evaluation of impacts, we can make sure that the key stakeholders are taken
into consideration. In addition, to make sure that a wide range of social impacts and indicators
are considered, the impacts are not listed beforehand but rather discovered as the process goes
on. By interviewing stakeholders and experts of the value chain, we can hope that the bigger
picture is seized as the interviewees are aware of the environment they belong to and their

responses are highly dependent of it.

One of the main gaps in social LCA is that usually, the impacts dealt with are of different nature
and are quite diverse. Aggregating them can seem impossible and comparing certain results
could be inadequate. We believe that the use of the MyChoice tool for multi criteria
argumentation could be a huge asset to social LCA as it could reduce some of the gaps. Indeed,
by using MyChoice to anticipate and evaluate impacts, we can aggregate results of different
nature and present a single score to decision makers, which could maybe simplify the decision-
making process when it comes to choosing between numerous scenarios. The MyChoice tool
is not specific for social impacts: it can help in capturing the bigger picture and positioning

social impacts amongst others.

We hope that by combining those tools and methods, we can add our brick to the edifice that is

the evaluation of value chain sustainability.

To simplify things even more, we hope that the two MyChoice modules that are presented in

sections XI, XII and annexes 6 and 7 can be developed.
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Annex 0: project Sentinel

Both industry and health authorities want to rely more on high-throughput, sensitive and
inexpensive screening methods in order to strengthen the monitoring of priority food hazards.
Huge advances in microbiological safety have been made in recent years thanks to advances in
molecular biology. High-speed and low-cost technologies have been able to strengthen
regulatory control mechanisms while providing manufacturers with effective means of self-

control. In terms of chemical safety, this technical and societal transition has not yet taken place.
The French system is based on two approaches:

e monitoring and control plans used to detect possible non-conformities (exceeding the
maximum level TM in a food);
e more ad hoc total diet studies assessing the overall risk of chronic dietary exposure to
lower (infra-TM) levels of contaminants.
As MTRs are often very low, both approaches rely mainly on very sensitive but unfortunately
very expensive and low-throughput methods limiting both the extent of regulatory oversight

and the possibilities for industrial self-monitoring.

By using polychlorinated biphenyls (PCBs) in meat as study models, SENTINEL aims to
strengthen the current food chemical safety monitoring system. To this end, high-speed,

sensitive and cost-controlled screening tools will be developed in order to:

e increase the effectiveness of regulatory inspections of health authorities;

o facilitate industrial self-checks;

e to enable preventive monitoring of PCBs at sub-regulatory levels.
Their development will be based on the coupling between latest-generation detectors (mass
spectrometry, biosensors, electronic noses) and innovative methods in marker search (omics),

sample processing (mixing, extraction) or data processing (chemometrics, bioinformatics).

Sentinel - Outil de surveillance de la sécutité chimigue des aliments (ifip.asso.fr)

The people working on the Sentinel project are divided into 5 Work Packages (WPs). WP0O
takes care of the project management. WP1, WP2 and WP3 create the PCB detection tools.
WP4, the WP to which we belong, aims to propose:

e Plausible solutions for the implementation of new chemical monitoring tools
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e Extended cost-benefit analysis (including safety benefits, regulatory, economic and

social consequences) two relevant and detailed implementation scenarios.

WP4 involves three categories of partners: first, specialists in new surveillance tools; secondly,
specialists in the methods used in WP4 (scenarios, cost-benefit analysis, etc.); thirdly, the IFIP
(Institut du Porc) whose role is essential on the one hand to model the current functioning of
the value chain and its monitoring system. On the other hand to design probable scenarios for
the evolution of the pork industry within the next 3 to 5 years. In addition, expert opinion and
interviews will help to select and detail two of the plausible implementation scenarios. These
will be subject to cost-benefit analysis.
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Annex 1: research paradigms

Table 20 summarizes the different positions of the research paradigms according to the four pillars presented in Section VI (Thiétart, 2014).

Pillars

Conceptions

Realism

Constructivism

Positivism

Critical realism

Interpretativism

Engineering constructivism

Post-modernism

Ontologies

Essentialism

Reality has its own
unchangeable and
invariable laws.

3 stages of reality:
- empirical reality (experience and
impressions)
- actualized reality (events state of
facts)
- Inaccessible Profound reality (forces,
structures and mechanisms).

Non
essentialism

Social construction of reality: reality

is based on the actor’s intentions and

constructed through the interactions

(confrontations and sharing) between
the actors.

There is no direct way to reach
reality without the mediation of
our senses, experiences, language
or intentions. This however does
not mean that reality does not
exist.

Reality is precarious and
depends on what an actor
says, intentionally or not.

Epistemologies

Objectivism

Social facts are treated as
objects external to us.
They are observed and

experimented. The nature

of the object is unchanged
by the observations.

Objects evolve. Therefore, qualitative
methods are preferred over experiments
and statistical investigations.
Conjectures are elaborated, highlighting
the mechanisms which generate the
profound reality.

Relativism

Comprehensive ideographic
approach: knowledge is centered on a
specific case. We cannot always
generate universal laws from one case
study. That is why knowledge is
relative.

The subject is in no way
independent of the object of his
study. Knowledge is constructed
as the study goes and several
methodologies can be adopted.
Knowledge is a process, not a
result.

Hermeneutic approach
unveils the unstable and
shifting character of reality.

Methodologies

Truth is empirically
verifiable or confirmable.

Knowledge is a result of an inter-
subjective comprehension process
between concerned actors. It is
capable of guarantying the credibility
of an interpretation.

Knowledge is valid if it is
adapted to a certain context.

Table 20: positions adopted in research paradigms
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Annex 2: methodological adaptations of the scenario method

In this section, we will be detailing the calculations followed so that the adapted method can be

verified and reproduced.

In the classic scenario method, collective sessions serve to identify the variables and to build
consensus about relationships between variables, first of all by small groups then by joining all
prospects together. From these group discussions about the relationships between each pair of
variables, matrices of relationships are built for each group. From the consensus built between the
different groups, all the relationships (direct and indirect) are summarized in a single matrix which is
then discussed by all prospects, who have the final decision concerning the determination of the
meaningful relationships. This whole process is called “structural analysis”.

Since this part of the classic method is based essentially on social interactions, skipping from
collective to individual sessions had methodological repercussions.

In the adapted method, structural analysis is based on individual semi-directive discussions as we said
previously in 2.2. As explained before, the interviews are carried on with experts who presumably
have different views on the sector (political, social, economic, technological, environmental, etc.). It
is therefore expected that the variables quoted as the main determinants of the system evolution differ

from one actor to another.

In the following section, we discuss the different approaches used to determine the variables after

extracting concepts from the interviews done with experts of the studied value chain.

1. Linqguistic and mathematical approaches

In the classic as well as in the adapted method, we access and identify variables through interviews,
discussions or document readings, that is to say, through natural language.

As we have said before, in the classic method, the variables -with their final denominations- are given
directly by the prospects after establishing consensus. However, in the adapted method, variables are
delivered by the sources -the prospects and the documents- with a given terminology, which differs
from a source to another. That is why we distinguish concepts (linguistic approach) from variables
(mathematical approach) and we combine the use of both.

e The notion of concepts belongs to the lexical domain. A concept ¢ € C (a set of concepts) can
be extensively described by the set of sub-concepts denoted by Cc composed of the various
denominations (synonymous or more specific) of said concept: in other words, a sub-concept
(or a denomination) is a word or a phrase extracted as is from the verbatim of the interviews

or the documents. Thus, a concept is made up of one or more sub-concepts. So, for a concept
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C, Ce= {¢’ € C| ¢’ < ¢} (Thomopoulos et al., 2013). All concepts together make up what
Thomopoulos et al. (2013) call an ontology Q defined as a tuple Q = {C,R} where C is the
set of concepts and R is a set of relations between concepts. R is here composed of the
synonymy and specialization relations.

e Variables on another hand are used in mathematical approaches and are handled in the
“scenario method”. Given a set of variables V, each variable v € V is associated with a concept

¢ € C in the ontology Q. Each variable can take several values which are called modalities.

The process followed below (Definitions 1, 2 and 3) is not automated, it is therefore a delicate and
time consuming task. It is of course a subjective analysis of the interviews and the documents.
Nevertheless, by involving several researchers and experts in the merging process and validating it at
each step, the vocabulary defined becomes more relevant, and the process more efficient
(Thomopoulos et al., 2013).

2. Definition 1: Concept-merging process to obtain the variables

After doing the interviews and perusing the documents found on the matter studied, the set of concepts
C is extracted, and considered as distinct, for each interview or document. The experts -which have
different opinions and different domains of expertise- can adopt different ontologies to describe
similar things, however the underlying concepts can be common to two or more sources. That is why
an ontology matching procedure is followed in order to limit the heterogeneity of the concepts used
(Todorov et al., 2010). The ontology is built manually by merging concepts which have synonym
denominations (Thomopoulos et al., 2007, 2013). Given two equivalent concept denominations
name(cl) and name(c2), we deduce c1 = c2 which allows us to merge both concepts and thus reduce
the cardinality of the set of concepts C.

Then, concepts which refer to the same global notion are grouped into a variable. We will denote by
var(c) the variable which concept c is associated with. So a variable v is a global notion made up of

similar concepts which are explanations and descriptions of what it could be.

Example: In our case study, the concepts expressed as “Informing consumers about products” and
“Informing consumers about farming” could be merged and associated with the variable labelled
“Communication”. Similarly, the concepts “Refusing all types of breedings near houses” and
”Criticism of the negative environmental impact of livestock farming” were both identified as

concepts belonging to the variable “Social acceptability”.

Let us now define the elements handled respectively in the classic and in the adapted method in order
to identify the key variables of the system studied.
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3. Definition 2: Partial versus global sets of variables, matrices, influences, dependences and

key variables.

In the classic method, the global set of variables of the system, which we denote by V, is built
by collective consensus between the prospects. The influence and the dependence of each variable
of V is determined as follows. For each couple of variables (x, y) belonging to V, we will denote
by nxy € {0; 1} the existence of an influence relationship from x to y, built by collective consensus
between the prospects. There are two cases:

e nyy = 1if the prospects agree on the existence of an influence relationship from x to y

® nyy = 0 otherwise.

These influence relationships are represented as a squared matrix which resumes the influence
relationships between each couple of variables.
The influence of a variable v € V is then computed as 1(v) = Yy Nvy.

Similarly, the dependence of v € V is computed as D(V) = Y x Nxv.
In the adapted method, a partial source-by-source phase is followed by a global merging phase.
Partial source-by-source phase. For each source i, the following process is performed:

e A partial set of concepts is defined, which we will denote by Ci valid for source i.

e Individual cognitive maps are created to formalize relationships between concepts cited
spontaneously by each source.

e Cognitive maps are then converted into tables of concepts for each source i. For each couple
of concepts (c, ¢”) belonging to Ci, we will denote by n.i € {-1; 0; 1} the existence of an
influence relationship from cto ¢’ according to source i.

Neei = 1 if ¢ influences ¢’ (and equivalently ¢’ depends on c¢) according to source i;

Neeri = 0 otherwise.

From these pairwise relationships, the partial influence of concept ¢ according to source i can
be defined by li(c) = ¢’ ncei, While the partial dependence of concept ¢ according to source i
can be defined by Di(c) = > ¢ nei.

e After merging the concepts into variables (Definition 1), a partial set of variables Vi is defined
for source i. The number of direct influence links n.,;i between two variables v and v’
according to source | can be computed by summing the direct influence links between the
concepts composing them: Nyy'i = Y c.c’var(c)=v, var(c’)=v’ Nec’i

e A partial squared matrix representing the direct links between variables is created for each

source i.

217



A partial direct influence 1%(v) and a partial direct dependence D%(v) of each variable v € V;
are calculated for each source i independently.
1%(v) = Yeparo=v li(c)
DY(V) = Yewar=v Di(c)

This squared matrix thus represents direct pairwise influences and dependences in the set of

variables Vi. Figure 53 is an example of the result obtained.
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Figure 53: Squared matrix of direct links identified in an interview between 12

variables.

We also need to calculate indirect links of first order between the variables. In fact, the
number of indirect links between two variables is higher than the number of direct links
between them. This could change the final results of which variables are key.

Those indirect links of first order are calculated based on the partial matrix of direct links. The
results are also squared matrices. For each variable, we obtain a specific squared matrix of
first-order indirect links . Those squared matrices are then summed to obtain the final squared
matrix of first-order indirect links for all variables on an interview. Figure 54 and 57 illustrate

how we obtain the matrices of indirect links from the matrix of figure 53.
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Figure 54: How indirect links of first order are calculated for each variable.

Variable E is taken as an example here. To compute the number of indirect links from E to C through A, we
retain the minimum between the number of direct links from E to A (5 direct links) and the number of direct
links from A to C (6 direct links). The minimum is 5, there are thus 5 first-order indirect links from E to C
through A. The same computation has to be performed taking all other ways from E to C (through B, D, etc.),

then from E to all other variables than C.
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Figure 55: How we obtain the final squared matrix of indirect links of first order based
of the squared matrix of direct links identified in an interview.

More generally, to obtain the number of indirect links between two variables v and v’
according to source i, denoted by 1"™(vv’), we proceed as follows:
IM(vv?) =2 min(Nvzi; Navi)
where zeVi is the intermediate variable between v and v’
After identifying the number of indirect links between each pair of variables, we obtain as
many matrices as we have variables (as shown in figure 55). All those matrices are summed

to obtain the final squared matrix of all indirect links. We denote by 1Mi(v) = Yy-evi IMi(vv”)
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and D™i(v) = Yv-evi IMi(v’v) the number of partial indirect influence and dependence links for

each variable v € V.

e Total influence and dependence values for each variable can be then calculated for each source
I independently:
li(v) = 19(v) + IMi(v)
Di(v) = DY%(v) + D'™(v)
with v € Vi

Partial key variables can be determined as in the classic method. They are the ones with li(v)

and Di(v) higher than the averages.

Global merging phase. From the partial sets of variables of all the sources i, we define the global
set of variables V by merging all the partial sets together:

V=UiVi
If one variable appears several times in different partial sets, it is counted once in the global set.

From the partial influences stemming from all sources, we compute the global influence of

variable v as the sum of its partial influences, for all sources which considered the variable v:
I(v) = Y li(v) with v € Vi

Similarly, we compute the global dependence of variable v as the sum of its partial dependencies,

for all sources which considered the variable v:

Dy = Yi Di(v) with v € V;
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The results are represented in a final global square matrix. Figure 56 resumes all the process

followed.

Direct links
matrix

INTERVIEW 1
INTERVIEW 2
INTERVIEW 21

...........

T 56 [27]94 |39 | 6750 125/ 66 | 586|888 711 460
N 1448 [17]21]25[27] 5 [o[13[18]0 152 232

o8 21 18|14 | 15|33 |25 35|25 11|32(39|4 72 370

é P8 1 (15| 8 | 13|32 |50|83 |53 13/24|52](15 359 472
S0 82 (3332 92|28 74 [113]49 [15] 50 | 81 [40 689 553
S 22 30(28 [28 (45 34 60724 [ 16]45[22] 406 522
2 [0 82 45|39 [113]127] 64 | 57 | 98 364585 18| 809 746
ERW 20432396243 64131924 |71 [34] 425 454
AN 20 5/0 21,9 |4 23/11|1,0)|8 /(4 106 124

BN 63 (24|54 0 [30(37 19|99 |6/[12(20]14 288 347

8 77 (23|54 | 69|93 |102/105| 44 | 14| 35|25 |31 672 538

i 2 4|7 126|6[14/35|9 01063 122 193
Average 418 418

Final squared matrix

Figure 56: Summary of how we obtain a final squared matrix using the adapted Godet
method

Finally, the global key variables are determined using the final squared matrix. The results
obtained resemble those that would have been obtained using the classic Godet method (figure
1). The key variables are those that are more dependent and more influential than the average.

However, the robustness of the identification of the key variables is a specific issue, especially in
the adapted method because the prospects do not spontaneously agree about the determinants of
the future. If we can perform hundreds of interviews, we could reasonably expect that the addition
of one new interview to the former pool of results would not change the identification of the key
variables. They would be “stabilized”. We are however committed to stabilizing the key variables

without necessarily doing a huge number of interviews.

The rule we chose is therefore the following: in this foresight exercise, the key variables are those
which are graphically determined and which are not threatened to become output, input or
excluded variables by the addition of one new interview. For that reason, we calculate instability

zones of influence and dependence:

Zinfluence= average of influence + (RPmax+ R™uax)
Zependence= average of dependence + (RPuax+ R™wvax)
With RPuax the maximum number of direct relations; RPuax = Max(1%(v); D%(Vv))

and R™uax the maximum number of indirect relations; R™vax = Max(1™i(v); D™(v))
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with v € V;

The process for determining the values of RPuax and R'™wax is iterative: it's done after each
interview as the values may change. We then decide to exclude from their status of key variables,
those which could change their status (by becoming either output, input or excluded variables) by
the addition of (RPmax+ R™max) links or less. Graphically speaking, it means that the key
variables positioned too close to one or the other of the average lines are not “stabilized” key
variables. The rule is valid whatever the status of the variable is.

After determining the stabilized key variables, their modalities must be considered as defined in

the next section of the main text.

4. Definition 3: Defining the modalities of the variables

The modalities of one given variable are the values that can be taken by this variable, according to

the analysis of the interviews and documents included.

In the classic method, the modalities of each key variable are chosen by consensus whilst
choosing the key variables. It should be noted that it is necessary to limit the number of modalities

(while 2 are the minimum), or it will generate an extremely high number of scenarios!

In the adapted method, the modalities of variable v are extracted from the set of concepts C, ¢
being the concept associated with variable v (see Section 2.3.1 in this Annex). The modalities of
v are the concepts strictly more specific than ¢ -synonyms are thus excluded. More precisely, we
look at the list of concepts and keep the ones which describe some characteristics of the variable
v. Some of those concepts can either be explicit modalities of the variable, or they can be “rebuilt”
in a simpler brief manner - implied by the interviewee or the document- so that they are modalities
of the variable. The number of modalities for each variable is also at best limited to two
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Annex 3: Delphi-type questionnaire

Résultats des interviews sur I’évolution de la filiere porcine francaise et questionnaire pour

I’identification des variables clés

Objectif du questionnaire :

Bonjour, MERCI de nous avoir accordé une interview il y a quelques mois, au sujet des variables
qui vous paraissent les plus importantes pour guider I’avenir de la filiére porcine francaise. Ci-

apres les résultats de I’analyse de 11 interviews d’experts comme vous.

Nous vous proposons de remplir le questionnaire pour vous permettre de confirmer ou de nuancer

VOS choix.

L’objectif de notre groupe de travail est de recueillir des points de vue différents et contrastés sur la
filiere et ses tendances. Le but de ce questionnaire est donc d’identifier les variables clés pour pouvoir
élaborer des scénarios de référence du futur de la filiere porcine sur les 3-5 ans a venir. Ci-dessous
vous retrouverez 1’ensemble des variables et de leurs modalités (valeurs qui peuvent étre prises par

la variable) relevées lors des entretiens au sujet de I’évolution de la filiére porcine.

Merci d’indiquer au maximum 5 variables dont I’importance

est “Elevée” ou “Tres élevée”.

Aide au remplissage : 06 82 23 3183 /07 71 16 57 77

Les variables citées par les experts interviewés Importance de la variable
(et les 2 ou 3 modalités que peut prendre cette
variable) Tres Faible | Moyenne | Elevée Tres
faible élevée

Acceptabilité du modeéle de production actuel
(Exigence de changement vis-a-vis de la filiere OU
BIEN
acceptation de la filiére porcine actuelle)

Accés au marché
(Facilité des échanges internationaux OU BIEN
difficulté des échanges internationaux)

Communication inter et intra maillon
(Amélioration de la communication OU BIEN
méme niveau de communication)

Contexte institutionnel
(Faible soutien des administrations (voire obstacle)
OU BIEN
soutien fort venant des administrations)
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Co0ts de production
(Codts de production maitrisés OU BIEN
co(ts en hausse)

Energie
(Diminution de la dépendance aux énergies fossiles
OU BIEN
maintien du niveau actuel de la consommation
d’énergie)

Evolution de attractivité des métiers de la
filiere
(Filiere demeure non attractive OU BIEN
les métiers de la filiére deviennent attractifs)

Consommation de viande de porc
(Baisse de la consommation OU BIEN
maintien de la consommation)

Procédés de production et de transformation en
charcuterie
(Maintien des pratiques OU BIEN changement des
pratiques)

Progres techniques et technologiques utilisés en
élevage
(Amélioration des techniques et des technologies
OU BIEN stagnation dans les techniques et
technologies)

Répartition territoriale de la filiere
(Redéploiement sur tout le territoire OU BIEN
la filiére reste concentrée sur I’Ouest du pays)

Variation des prix de vente au consommateur
(Maintien de prix abordables OU BIEN prix élevés)

Voulez-vous étre tenu/es au courant de la suite du projet ?

Oui

Non

Remarques
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Annex 4: mind maps of some of the interviews (no distinction is made

between documents or interviewees)

Figure 57: mind map of interview 1

Communication inter
et intra maillon

Communication sur la Accessibilité Accés au marché
qualité des produits aupres économique de la main »| international /
Informer le _des consommateurs d'oeuvre étrangére compétitivité
consommateur J 4

sur les produits

Concurrence privé/ = Valorisation de la

bli Eid P ha . ygestd
public, pression des fechniques délevage pl:(fductlon frangaise a

lobbys Informer le I'éranger sur le plan
consommateur sur 1 sanitaire
I'élevage et ses 1 Refus de tout type de y
techniques ) #| production a proximité
d'habitations
[Bien étre animal} Volonté de
y l v développer des
circuits de proximité

[ Accepabilité | Rentabilicé

sociale | > i
Proximité entre Yy que
acteurs de la filiere t

Ressources
insuffisantes pour

les innovations
Y —
Baisse de la Agrandissement Technicité
| production des élevages — accrue
Y = Tmpact i Relocalisation de
Baisse de Fa % environnemental I'approvisionnement
consommation |__de la viande en matiére premiére

Relocalisation de
I'approvisionnement en

y
Surexploitation
des ressources

matiéres premiéres

Changement de
Problémes industriels | J la formulation

influencent I'image de
la filiére

Réduire 'usage
d'intrants pour la
santé humaine

de l'aliment

Maitrise des
outils

Tragabilité des
Réduire 'usage des maladies
antibiotiques pour la |-

santé animale

Figure 58: mind map of interview 2
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Figure 59: mind map of interview 3
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Figure 61: mind map of interview 5
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Figure 63: mind map of interview 7
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Figure 66: mind map of interview 10

Filiere pas —>[ Diminution du nombre d'éleveurs ]
trés attractive [
. 1 Compétitivité
Changement des
R modes de
Viabilité de production
I'élevage —
7y Acceptabilité
sociale

Changement des |-
techniques
d'élevage

bien étre animal

Renforcement des
mesures sanitaires

? nationales A
- ; Renforcement des
Soutien :
. e - exigences
institutionnel .
v environnementales
Communication
intra et inter maillon
insuffisante
Figure 67: mind map of interview 11
& Tragabilité des
A = . £
ccept.abﬂlte maladies
sociale
Y A r Production L lié d
Maitrise des »{ rentable sur le J A guatieides
Tiiformer Ia —| outils de long terme __5|  produits
Pttt production Pril)f des de_nrees] A1
sur les produits [ alimentraices
tt
Augmentation de
la consommation [ )
mondiale Restructuration L Accessibilité
_l de la filiére économique de = 7
‘ A la main d'ocuvre |
Spécialisation étrangére - »| Compétitivité }.
par maillon Iy Y
| Spécialisation | Concurrence
" |__parrégion | public/ privé,
pression des
] A A lobbys
Soutien ‘[ intensification Prix dérisoire
institutionnel [ des élevages des produits
A\ 4
Favoriser les
grandes entreprises |-
au dépend des PME »| Régulation des normes |a—
‘— d'échange nationales et
internationales Restructuration
du marché a
linternational

229



Annex 5: impact pathways of pursuing business as usual in the French

pork value chain
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Figure 68: all the impact pathways of pursuing business as usual in the French pork value

chain according to the interviewees’ opinions
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Annex 6: MyChoice opinions — Scenarios module

A CHOICE
Scena’tios

Entering the information in MyChoice

Table 13 in Section XI.3.c shows how we choose to enter the information in the MyChoice tool to
use it for the creation of scenarios. To make the entry of information easier and faster in the software
“MyChoice Opinion - Scenarios module”, we could create an ontology (fed as the projects are carried
out) from which we can draw the different concepts and variables. This will avoid duplication to
ensure correct and complete data analysis. We could also consider switching the columns of the
spreadsheet and renaming them to make the input of information more intuitive. This is shown in

table 21 below. In the rest of this annex, we will be using the “MyChoice scenarios titles”.

MyChoice Name Name Type Pro Name . Name . . Name
titles Stakeholder  Alternative Con Property Criterion Value Condition  Explanation Source
MyChoice
scenarios s Ea;nf d IName_ Facto_r Criteria  Concept Variable  Value Influenced Influences (IZause_ SName
titles takeholder alternative  Perception concept explanation ource
If the factor
TJ;U\?;IEZS Value Variable EXplLC;tmg
Information  Stakeholder Business chain Criterion  Concent  Variable givento  Influenced  influenced influence Interviewed
entered group as usual ositivel P the concept by the relation if stakeholder
P Y variable concept -
or possible
negatively

Table 21: reorganizing the MyChoice spreadsheet for the scenarios module and adding information

We would therefore start by entering the criterion, then the concept to finish with the variable and its
influence (we note only the relations of influence, so if an actor speaks of a relationship of dependence
(A depends on B) we reverse the information (B influence A)). If a concept belongs to two different
variables, it is counted twice. For a variable, we have as many lines as relationships on different

concepts.

We seek to identify the factors that would change the course of business as usual in the sector. The
columns that will be used to identify this include the ‘Variable / Name Criterion’ and ‘Influences /
Condition’ columns. It does not matter whether the relationship between the variables is positive or

negative (‘Factor perception / Type Pro Con’), as long as it exists.

The visual
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In Section XII, we talked about the results that we would like to obtain when using the MyChoice
module. What we would like to see on MyChoice opinion — Scenarios module looks like what we see
on MyChoice currently but with the column headings that are different. We would also have the
‘Influences’ column on the far right and the possibility to sort the information according to this

column.

Combination Godet

|- Consensus - Stakeholders - Variable S Concept . Influences v Search
VARIABLE CONCEPT CRITERIA AND VALUE INFLUENCES
Institutional Accompanying enterpreneurs in farm set up with methanization . .
— Aids for investments
g Upto 50%

ES 1 1

Coherence between the need for quality and the practices Use of phosphate Production ways

g rejected by french industries Explanation
1

Encouraging respect of laws and regulations iUt
neouragIng respe 0 Absolutely no support o recognition of the value- Institutional
g chain towards breeders producing meat ina non Explanation

1 industrial way.
Blocking
1

Enforcing laws for the sake of the consumers, the environment, etc.. . .

= Too many constraining laws Political
Explanation
443443 © Attitude: 0.46 ®

Figure 69: what we would see when using MyChoice opinions — Scenarios module

Data analysis
Besides the visual information, analyzing the data to improve the MyChoice tool is thoroughly
discussed in the previous Section. Concretely, we would like to have additional buttons on the top

left of the screen that would automatically give us the results resembling table 14 and figure 47 p.153.
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Annex 7: MyChoice opinions — Impacts module

Entering information in MyChoice impacts

Information extracted from interviews or documents is entered as shown in table 22 below. The
column headings could be changed for this MyChoice module for ease of use. To facilitate the entry
of information into MyChoice, consideration could be given to using a pre-existing database
(bibliography or other completed projects) that would grow as we go along. We would draw from the
impact categories, the desired and actual impacts as well as the causes. This would avoid having
duplicates during entries, but could also facilitate future comparisons of results, etc. It is important to
note that if a real impact has two causes, it corresponds to two different arguments, so two separate

lines in the spreadsheet.

MyChoice Name Name Type Pro Name - Name Explan  Name

titles Stakeholder  Alternative Con Criterion Aim Property Value Condition ation Source
MyChoice Name Desire
MPACs  stakeholde TR perception  category O impace Ve Cawe IR JOR
titles r p p gory impact p
Wether the
impact is Explan
perceived What Strong, ation Stakeh
Informatio S}amke:(?tlecéer Evaluated positively Category of  impact Real probable, ti?eaEJ:ne g(f:t of older
n entered b (F:)han o scenario or impact is impact possible, cite?j causal intervi
y g negatively desired impossible relation wed
by the ship

stakeholder

Table 22: reorganizing the MyChoice spreadsheet for the impacts module and adding

information

The visual

We would like to be able to sort the information according to the causes and to calculate the
corresponding attitudes in the same way that they are already calculated in the current version of
MyChoice (Thomopoulos et al., 2020). For this module, we want to obtain the results shown in table
15 and 16 Section XI1.1.b automatically without having to do it by hand. This would save us a lot of
time and would also make it easier for researchers, stakeholders and consultants to use MyChoice to
anticipate and evaluate impacts of changes before implementing them in the value chain. The visual

results of MyChoice would be presented as in figure 70 below.
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Figure 70: what we would see when using MyChoice opinions - Impacts module

Data analysis

To push the analysis further through the MyChoice tool, we would like to be able to obtain results

similar to those of table 18 and figure 49. The impacts and their causes can be cross-analyzed to

extract not only the number of arguments like in table 18, but also the attitudes. Those would be

represented in a color gradient going from dark red to dark green. An example of how we imagine

the results is presented in table 23 below. This would allow decision-makers to have a global view of

the impacts and their causes : the results would be more easily understandable and visualized.

Impacts
A B C D E F G Hlfns' ”;(?ft
Causes P
16 2
A 019 03 18
-
o 7
2 10
c 2 Tl B -
2 3
0 5
20 1 1
. A =
5 5
F 055 10
_ Most 11 22 8 11 2 2 1
impacted
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Table 23: example of what the results would look like when cross-analyzing impacts and

their causes in the MyChoice opinions-Impacts module

This table can then be translated in a more visual way, explicating the impacts pathways based on
stakeholder opinions as shown in figure 71 below. In figure 49 we had the main impact categories
and their causes. If the MyChocie tool is adapted we hope that it could be possible to zoom in on each
causal relation to extract the details (figure 71).

Cause of Real Impact
impact impact category

Cause of ) Cause of Real Impact
i i impact categor
impact impact p gory
Cause of Real Impact
impact impact category

Figure 71: examples of pathways potentially identifiable using information through

MyChoice opinions — Impacts module

We could also imagine that the impact pathways could be represented in the colors corresponding to
the attitudes (figure 72 a) as well as the thicknesses corresponding to the number of arguments
attributed to each causal relation (figure 72 b). By establishing such impact pathways, it makes it a
bit easier for decision makers to identify key actions to take either to treat a problem at its source or

to try to maintain positive actions along the value chain.
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Figure 72: possible representations of impact pathways based on stakeholder opinions
according to the attitudes regarding the causal relation (a) and to the number of arguments

given (b)

Looking at the mind map without confronting it with the explanations given by the actors would not
allow analyzing the information well. It is also necessary to take into account the fact that there are
loops and that therefore targeting a place to act is not always obvious. The choice will be made by
the decision-makers, according to the means available, the urgency of action, and the ease of
implementation of the action. To trace back the why and how of the information, we would have to
go to the visual part of MyChoice, sort the causes and impact categories and look at the explanations
that stand out in the case of the cause (maybe put the explanations in boxes apart visually). That

would give ideas of what should or should not be done.
The advantages of using MyChoice opinions impact module are thus the following:

— The results are obtained easier than by hand. They would be accessible by pressing a button
on the top left of the screen

— The results are (or will be once the module is developed) visual

— Impacts can be anticipated, evaluated and prioritize either by researchers, consultants or any
other person interested, as long as they know how to use MyChoice and how to enter the

information correctly in the spreadsheet

It makes things a bit easier for decision makers, especially since all opinions are taken into account.
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