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Gouverner par les metriques

e Les enjeux environnementaux au niveau global:

 Une complexité croissante

* Interdépendance entre les sciences et les politiques (par ex., evidence-based
policy-making, expertises, prospectives)

e Grande incertitude sur les liens entre les enjeux environnementaux et la
sécurité alimentaire — la question de la temporalité et interactions entre les
vulnérabilités des populations et changement environnemental

e Les modeles d’usage des sols sont utilisés pour ‘prédire’ certains

actions et ils guident des décisions

e « gouvernement » réfere a une conduite ou a une activité destinée a modeler, guider ou
influencer la conduite des personnes (...) La rationalité, en tant que forme de pensée qui s’efforce
d’étre systematique et claire sur la maniere dont les choses se passent ou devraient se passer,
suggere enfin qu’avant de pouvoir contréler ou dlrlger une personne ou une chose, il faut
pouvoir la définir. UEtat, par conséquent, va concevoir des systémes permettant de deflnlr les
populations, c’est-a-dire de les rendre connues et mesurables. (Foucault 1978)
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Presenter
Presentation Notes
Put into place the context of feeding the world 2050 – the question of ‘availability’ of food for the purposes of food security
The availability indicators – what these are and how they are building into the global food security models – use the FAO model and the IMPACT model to demonstrate the link. 
Modelers – the coefficients are copied – not the data…
So, what is being turned into the coefficient? Looking at the land use indicators.
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 « We define ‘model’ broadly, to refer to a schematic description of a system or
phenomenon that accounts for its key properties and may be used as the basis
for further exploration or prediction. Modelling takes many forms, shedding
light on complex patterns and processes from different perspectives (...) yet

such models themselves need to be understood as having social and political
lives. » (Leach and Scoones, 2013b: 10)

e Théorisation des objets techniques et leurs circulations:
Gouverner par les instruments (Lascoumes et Le Gales 2004)
Du mode d’existence des objets techniques (Simondon 1958)
e Les objets-frontieres (Star & Griesemer 1989)

Les standards, les classifications et la circulation des objets techniques (Bowker & Star 1999; Busch 2011)

Les effets de filtrage (visibilité/invisibilité) de ces outils (Bowker & Star 1999; Loconto 2014; Rajao 2014, Silva 2012)
Valuation (évaluer et valoriser) (Vantin 2009) et Performativité (Callon 1999)

* Souvent, les modeles économiques faconnent les comportements plus tot que de les refléter (Callon, 1999);


Presenter
Presentation Notes
Present the STS approach: Reflexivity in the design process and model use process: Get social science input earlier into the discussion of model creation. Insert ourselves into the process of when decisions are being made (about modeling). 
Explain the STS concept of politics—and how that leads us to think of models as tools of knowledge and governing tools. (Based on Nestle approach of looking at tools and asking how those tools are political). From STS perspective, we want to work with people who make the tools. Models are one tool among others (also: standards, environmental indicators). 

instruments that are developed to effectively implement the political vision (Lascoumes and Le Gales, 2004) – but we are actually looking at instruments that are developed with different visions in mind – not necessarily political…

"We define boundary objects as those objects that both inhabit several communities of practices and satisfy the informational requirements of each of them. In working practice, they are objects that are able to travel across borders and maintain some sort of constant identity. They can be tailored to meet the needs of any one community (they are plastic in this sense, or customizable). At the same time, they have common identities across settings. This is achieved by allowing the objects to be weakly structured in common use, imposing stronger structures in the individual-site tailored use. They are thus both ambiguous and constant; they may be abstract or concrete" (Bowker, 2000: 16).

Models may not be cameras (representations) of the world but they may be engines (drivers):
Economic models often shape behavior rather than mirror it (Callon, 1999); 
E.g. Black–Scholes and stock options (MacKenzie, 2006)
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2005

.. ou bien, comment un modele vient d’influencer 'action publique et l'usage des sols?

.. on suive les traces du modele
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Economist

SPECIAL REPORT

The effects of growth

The long view

Contrary to popular belief, economic growth may be good for biodiversity

K1 Print edition | Special report >

Q0000
Sep 13th 2013

La controverse Land Sparing / Land Sharing

“Many greens argue that intensification of
agriculture harms biodiversity. It is true that
pesticides and fertiliser tend to reduce the
number of species where they are used, but
intensive agriculture employs less land
than extensive farming to produce the
same amount of food. The question, then,
is whether the net benefits to other species
of “land-sharing” (farming extensively on a
larger area) outweigh those of “land-
sparing” (farminF intensively on a smaller
area). A couple of recent \oapers—a
theoretical one by David Tilman of the
University of Minnesota and an empirical
study by Ben Phalan of Cambridge
University, looking at data from Ghana and
India—suggest that land-sparing wins.”


Presenter
Presentation Notes
Biodiversity loss can affect ecosystem functioning, ecosystem productivity and resilience, biogeochemical cycles: its loss is a major concern
Ben Phalan, commentary on The Economist website (09/14/2013): “Land sparing will emerge only to a limited extent as a side-effect of increasing yields, because of
rebound effects: when farming becomes higher-yielding and more profitable, people tend to do more of it.”
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Figure 1: Number of Publications in the Land Sparing vs. Land Sharing Controversy (2005-2016)
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...
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NB: Small scientific corpus representing the LSS Controversy (142 LSP / 111 LSH)


Presenter
Presentation Notes
the exact keywords ‘Land sparing’ (142 results) or ‘Land sharing’ (111 results) in the WoS (2016).
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Green et al. (2005), Farming and the fate of wild
nature, Science.

.. .2
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LAND SHARING IS BEST
Postulats:

e Utilisation alternative d'une agriculture a haut
rendement ou a faible rendement
* Unindicateur unique de biodiversité

Biodiversity

 Quel type d'agriculture est le meilleur pour la LAND SPARING IS BEST
biodiversité lorsque I'on cherche a atteindre un

objectif de production donné ?

Source: Green et al.,, 2005

Tout dépend de la forme de la relation entre biodiversité
et rendement ... Cites:

‘area saved by vyield increase’ (Borlaug, 1985: 392)
‘sparing land for nature’ (Waggoner, 1994)

Ecole-chercheurs : Indicateurs de la sécurité alimentaire et nutritionnelle - Du 20 au
23 mars 2018
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Large scientific corpus consisted of 104,272 articles published between 1956 and 2016 o .0

FormaSciences o3 @ 3@

Figure 2.1 Compositionalism and Land Sparing
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Callicott, J. B, Crowder, L. B., & Mumford, K. (1999). Current Normative Concepts in Conservation. Conservation Biology, 13(1), 22-35.


Presenter
Presentation Notes
The resulting large scientific corpus consisted of 104,272 articles published between 1956 and 2016. It included 81,333 bibliographic records for LSP, and 35,545 articles for LSH, with 12,606 references (or 12 percent overlap) in both sub-corpora.


Figure 2.3 Compositionalism and Land Sharing
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Figure 2.2 Functionalism and Land Sharing
chi2 score: 293.4 (sign. with p-value 2.80e-26)
883 1003 ISI:termsBoth_Callieott_F 1421888 384 231
| 8
envirenmental quality X X P 16
sustainable agriculture |- X X X E
& 12
use efficiency |- X yiet x E N 8
microbial biomass |- X X xI X x| 3
~
14
arganic matter |- X XOlX X X %
4
410
agricultural soils |- X X X X X X X g
~
soil carbon |- X X X X E ] _4
~
agricultural landscapes |- X X X X .3. N _8
=
biological control | X X X X XN X E _12
management strategies - X X X E - 1 6
L L 1 T 1 A
= E £ E £y g 2
T g
g g £ g ¥ 3
g ; ¢ g 558 1 3
: g 5 £F S 3
a 2 £ 2 3 g g
K H] 2 é’ 8 =]
mer E E g v
£



INRA

SCIENCE & IMPACT

Map Legend

- legendre p. & gotelli nj rardie o : s
] fiu g & barbier sb : S —=—__cordgglebj
- tscharntke t & steffan-dewenter i ~ S )
- wiens ja & simberloff d
- margules cr & rodrigues asl
- thuiller w & pearson rg
- naeem s & hooper du
- doran jw & lal r

vitousek pm

huston ma

P ,, art shm
birdlife inggrnational

williahs ph

european commission

saunders da

3
o

anderse

—t
clarke kr
r core team

o, 02
FormaSciences @3 @ @
3 [
o’ %

1973 1983 1939 1991 1997 2005 2010 2011 2012 2013 2014 2015



—= SCIENCE & IMPACT .

['application du concept par
"industrie
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YFP ,
La base de données

‘industrie’

Table 2: Sample of agri-business and agro-chemical firms
in the industry corpus

2014
revenue in
millions of
usD

11.4

Bayer : 10.2
Basf: 7.2
Dow
Chemical :
5.7
Monsanto :
5.1

DuPont : 3.7

PepsiCo :
66.4
Unilever :
66.1

Coca Cola:
44.3
Danone :
28.3

476.2

Cargill :
134.9

Tesco :

103.2
Carrefour :
101.7

Kroger : 98.3

Sector Agrochemic |Food and Food Food
als Beverage Retailers Production
Ranking Syngenta: |Nestlé:99.5 Walmart: |ADM :89.8

Bunge : 62.5
Wilmar :
44.1

JBS: 43

Source: Adapted from Fortune Global 500, 2016

sustainable development (LSP)
local communities (LSP)
sustainable agriculture (LSH)
natural resources (LSP)

high levels (LSP)

carbon dioxide (LSH)

rural areas (LSH)

water conservation (LSP)
smallholder farmers (LSH)
agricultural production (LSP)
growth rate (LSH)

heavy metals (LSH)

use efficiency (LSH)

soil water (LSP)

pesticide use (LSH)

food systems (LSH)

nature conservation (LSP)
national parks (LSP)
negative effects (LSP)
positive effect (LSH)
management strategies (LSH)
weed control (LSH)
conservation value (LSP)

life cycle assessment (LSH)
organic matter (LSH)
biodiversity loss (LSH)

soil loss (LSP)

conservation efforts (LSP)
pest management (LSH)
biodiversity and ecosystem services (LSH)
soil moisture (LSP)
conservation tillage (LSP)
environmental quality (LSH)
carbon stocks (LSH)
conservation areas (LSP)

soil conservation (LSP)

soil management (LSH)

land management (LSP)
conservation practices (LSP)

precision agriculture (LSP)

W2005 m2006 m2007

=
=
o

100

2008 m2009 m2010 m2011 w2012 m2013 m2014 m2015

W 2016

1000


Presenter
Presentation Notes
[1] These six enterprises sold, by themselves in 2007, 85 % of the pesticides purchased in the world. Between 2015 and 2017 three megamergers were conducted consolidating this field into three new companies with a slightly higher percentage of global pesticide sales: ChemChina-Syngenta, Bayer-Monsanto-BASF and Dow Chemical-Dupont.
[2] Walmart is the top ranked enterprise in the world in terms of revenue.
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Good Food, Good Life o° %

The entire life cycle

Different aspects of the environ-
is taken into account

ment are taken into account

Agriculture

Global Warming (kg
CO,eq)

Water Consumption (m?3)

Non-renewable Energy
Use (MJ)

¥ Ecotoxicity
& (PDFxm?xyear)

Acidification
(PDFxm?xyear)

Land use (mE}]

June 8th, 2011 6 INestleResearch 775t
-'-:J'i'}"

Urs Schenker, Nestlé Research Center


Presenter
Presentation Notes
En fait Schlenker et al 2014 expliquent bien que c’est un « simplified tool » qui n’est pas de la LCA (même si à d’autres endroits ils en parlent comme de la LAC pour embrouiller.
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Loutil permet aux enterprises de prendre des decisions -

qui selectionnera les fournisseurs qui utilisent moins de
terrain par ingredient

Cost for change

FPIQET" (L) §DevEX

Design freedom

I'envirarnement

Product development process

%

Ecodesign makes LCA cheaper, faster, and more efficient

Urs Schenker, Nestlé Research Center

June 8th, 2011

p.7 INEstIE Research }%f;’?
AN

+ \Web-based interface to SimaPro

“55 Nestis

| Good Food, Good Life

+ Adapted to food and beverage packaging development

* Further information:
— http://lwww._sustainablepack.org/

P I Q ET@ ;" :

Urs Schenker, Nestlé Research Center

EutrophRat Climate Change
[kg PO [kg CO,eq.]
N o
Phut ochemical R Cumulative
3 ~~~"  Energy Demand
[kgC H q ] [MJ LHV]

Minerals & Fuels
[MJ Surplus]

June 8th, 2011 p.8 INEstiEResearch ’%"
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Reproduction du concept
ans les politigues
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10 YFP SFS Core Initiative on Biodiversity

SCIENCE & IMPACT

ubliques’

Nestlé contributes to harmonized
guidelines for LCA in the food industry

EU Food Sustainable Consumption and

Production Roundtable
— Methodological alignment for food sector,
initiated by European Commission &

CIAA

...............

FORUM

“A global Languange for Packaging and
Sustainability “ Report (June 2010)

Sustainability Consortium in the US
— Global alignment of approach and
methods

French Grenelle Il law evaluation

Ecole-chercheurs : Indicateurs de la sécurité alimentaire et nut
p.15 INEStiE Research "J\::
o

Urs Schenker, Nestlé Research Center June 8th, 2011

European Food

Sustainable Consumption and Production

Round Table

SUSTAINABILITY
CONSORTIUM

THE GLOBALPACKAGING PROJECT
PART OF THE CONSUMER GOODS
FORUM SUSTAINAEILITY PILLAR

ADEME

Agemie de lfarearames
4 s Mibrine b TRserge

* What Success Looks Like: We want to

» simplify & operationalize biodiversity assessments for business &

pnt cy making

* Multi stakeholder initiative with very broad participation

* Methods and data for biodiversity assessments

* Monetization & natural capital
* Guidance and standards used for biodiversity communication

2
Fo

Improve Global Efficiency in Consumption and Production

Decoupling Economic Growth from Environmental Degradation

¥

10 ¥FP 5F%

Core Initiagive

an biodiversity
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['application du concept par les
standards
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local communities (LSP)
conservation value (LSP)
pesticide use (LSH)
natural resources (LSP)

La base de données des
standards

About SS|Reviews Standards Reporter Commentaries Contact News Q)

Standard coverage

g RIRS

Prolerra

IF@AM

GLOBALG.A

integrated pest management (LSH)
soil water (LSP)

natural forest (LSH)

carbon stocks (LSH)

organic matter (LSH)

nature conservation (LSP)
agricultural production (LSP)
sustainable agriculture (LSH)
water conservation (LSP)
carbon dioxide (LSH)
sustainable development (LSP)
conservation areas (LSP)
biological control (LSH)
natural enemies (LSH)
biological control agents (LSH)
soil conservation (LSP)
management strategies (LSH)
soil management (LSH)

soil type (LSP)

agroforestry systems (LSH)
conservation measures (LSP)
conservation status (LSP)
plant growth (LSH)

ecosystem functions (LSH)
soil carbon (LSH)

land conversion (LSH)

land management (LSP)
conservation tillage (LSP)
negative effects (LSP)

forest types (LSP)

use efficiency (LSH)

genetic diversity (LSP)

gene flow (LSP)

conservation practices (LSP)
heavy metals (LSH)
biodiversity and ecosystem services (LSH)

BONSUCRO
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2.1

2.2

3.3

ﬁ Conservation Value (HCV) areas have not been destroyed from November 1, 20{}5\

onward.

Farms conserve all natural ecosystems and have not destroved forest or other natural
ecosystems in the five-year period prior to the date of initial application for Rainforest
Alliance certification or after January 1, 2014, whichever date is earlier.

Production activities do not degrade any protected area.

The farm management develops and implements an integrated pest management (IPM) plan
that is based upon the prevention and monitoring of pests and aims to avoid economically
significant crop losses while reducing pesticide risks. The farm management determines
pest management steps based on the analysis of pest monitoring records. Pests are
managed using biological controls or other non-chemical methods where feasible. When
pesticides are used, preference is given to non-restricted low toxicity pesticides, and
pesticides are applied only to the parts of the crop affected by pests. All workers involve
in pest management activities are trained about the contents of the IPM plan.
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l Existing native vegetation outside natural ecosysters is maintainedI including:

a) Existing agroforestry shade tree cover;

2.5 b) Existing vegetated zones adjacent to aquatic ecosystems;
c) Large native trees, except when these pose hazards to people or
infrastructure.

The farm management and group administrator develop a map that includes natural
ecosystems and agroforestry canopy cover or border plantings with estimated
vegetation coverage and estimated percentage of native species composition. If
the farm or group of member farms have less than 10% total native vegetation
cover or less than 15% total native vegetation cover for farms growing shade-
tolerant crops, the farm management and group administrator develop and
2.6 implement a plan to progressively increase or restore native vegetation,
including:
Al Restorgtion of zones adiacent o gaughic ecosvstene:
l b) Restoration of farmed areas of marginal productivity to natural ecosystem; o
¢) Incorporation of native trees as border plantings and barriers aroun
housing and infrastructure, live fences, shade trees, and permanent
agroforestry systems.

If zones adjacent to aquatic ecosystems are not protected according to Rainforest
2.7 Alliance restoration parameters, a plan is developed and implemented to restore
these zones.

Rainforest Alliance restoration parameters are implemented for all aguatic
ecosystems.

2.8

“Approaches include the retention of
patches of natural habitat and extensively
farmed semi natural habitats within the
countryside and farming in ways that
minimize the negative effects of
fertilizers and pesticides on non-target
organisms (...) increase yields on already
converted land, thereby reducing the
need to convert remaining intact
habitats, and potentially freeing up
former farmland for restoration to a
more natural state” (Green et al.
2005:551-2).

alimentaire et nutritionnelle - Du 20 au 23 mars 2018
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influence croissante des standards sur ['usage des sols
nar les producteurs
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$50.3 Billion Sustainable Production Value across listed
agricultural (2013/2014) and seafood (2015) commodities

Market Performance

Standard Compliant Agricultural Area (hectares)

Certified Hectares

9,000,000
8,000,000
7,000,000
6,000,000
5,000,000
4,000,000
3,000,000
2,000,000 &

1,000,000 N——

i
2008 2009 2010 2011 2012 2013
. Bananas . Cocoa . Coffee I Cotton l Oil palm . Soybeans
. Sugarcane . Tea

Ecole-chercheurs:

Percentage of Standard Compliant Metric Tonnes in Selected
Agricultural Commodities (2013/2014)

coffee, 39%
Cocoa, 30%
Palm OIl, 22%

Tea, 18%
Bananas, 7%
Cotton, 4%

Cane Sugar, 3%
Soybeans, 2% ’

Rainforest Alliance/ Sustainable Agriculture Network
(RA/SAN): Certified area for all products, 2008-2015

The chart presents the growth of certified land area (fully converted plus under conversion) by a specific
Voluntary Sustainability Standard (VSS) from 2008-2015.
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Highcharts.com
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Pourquoi c’est important pour |a
securite alimentaire?
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Les liens entre les modeles d’usage des sols et |a
sécurité alimentaire (au niveau conceptual)

Global climate
change C

Global land-use
change

Global economic
D

B

—

change

Demandsincrease of

Land
\ productivity

Determing

Global
cropland A

Water
productivity

Affects

Adoption

H

N

Social political

2

factors

Strategies |

Technology -
Infrastructure

V2

Environmental

[

Availability, access,
utilization

quality

Food production )—)[ Food security

\QfeconcmrDj

Acevedo MF. (2011) Interdisciplinary progress in food production, food
security and environment research. Environmental Conservation 38: 151
171, Fig 2.

Ou est la stabilité —
qui fait le lien avec
la conservation de
la biodiversité

[ J
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Presenter
Presentation Notes
Concept map of relationships among global change processes, food production, food security, and the environment. 

We might consider Food Security in 4 dimensions (Lattre-Gasquet and Forslund):
Availability: conditioned by land availability, land uses, and land cultivation techniques.” –This one seems to relate the most to land use models
Access (purchasing power)
Utilization (food consumed, quality, socio-cultural preferences, food consumption patterns)
Stability (Capacity for sustainably maintaining agricultural production, trade…to meet long term demand)


This requires an inter/trans disciplinary approach (Acevedo, 2011)
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APPENDIX 10 SCHEMATIC PRESENTATION OF IMPACT

Les liens entre les f

Model Inputs and Scenario Dg'ﬂﬂltiﬂ_ﬂ_\g

rmllﬂl;ﬂhﬁ::’:‘hiu: Area elasticities w.r.t
\ V4 . (demand elasticities) Supply, demand, and Cropprices |
l I I O e es u Sa e ( Income h trade data from ield elasticities w.r.L,)

oohsnie FAOSTAT, IFPRI, UN e i
projections __J \_World Bank, and others capitat prices
des sols et |a oo e
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Sécurité
alimentaire (au
niveau de la
modelisation)

Water Demand
- lrrigation
= Livestock
- Domestic
= Incustry

= Enviranment

Water Supply
- Renewable HXO
= Effective HZD for

lirigated and Rainfed

Iteration Crops

for World
Rosegrant, M.W. and the IMPACT Development Team. :l:::;
2012. International Model for Policy Analysis of Agricultural VNS, BnoIY, PO EY
Commodities and Trade (IMPACT): Model Description.
International Food Policy Research Institute (IFPRI), Adjust E:,'.':;
Washington, D.C. e

Mext Year

| . Calculations (Food),
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Presentation Notes
Example of a model that links to food security

Lambin (2013) on the question of the relationship between population and land use concludes that “while a Malthusian view of land as a finite resource is too narrow and ignores many factors such as international trade and the great room for maneuvering that derives from changing the geographic distribution of land use, a Ricardian view of land is too optimistic as it ignores the large social and ecological costs that increase rapidly with the conversion of more natural ecosystems, indigenous lands, ecological corridors, carbon-rich ecosystems, or lands that provide other important ecosystem services.”  He therefore recommends that “It is essential to refine estimates of future land availability for land use expansion, shifting away from a ‘‘stock’’ view–i.e., what is the total area that is suitable for a given use–to a ‘‘gradient’’ view –i.e., how economic, social, and ecological costs of land conversion progressively increase with land use expansion, as reflected by rising land values among other indicators. Assessing this latter relationship requires an analysis of trade-offs between the value derived from new land uses and the cost of lost ecosystem services. Future global food security may well hinge more on the maintenance of essential ecosystem services simultaneously with an increase in food production than on the mere availability of cultivable land.”
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Fig. 2 Schematic representation of the modelling procedure over different scales
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Presentation Notes
An example of an integrated model. 

Cautionary note about integrated models: “Modelling with so-called dynamic global vegetation models (DGVMs) which explicitly represent the interaction between the ecosystem carbon and water exchange and vegetation dynamics to compute long historical transient time series of land cover. Most DGVMs are based on biomes representing an envelope of plant functional types. These biomes are generalized ecosystem representations and they lack fragmentation or human influences.” Lattre-Gasquet and Forslund, 17). 
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Conclusion?
A model should ‘satisfice’

“Reliance on a single model is always dangerous, no matter how careful
the modellers. No model can claim to capture everything; reality is too

complex to model in full” (Leach and Scoones, 2013c: 16)

“ A model should clarify the issues in the debate; it must be able to
enforce a discipline of analysis and discourse among stakeholders; and

it must provide an interesting form of “advice,” primarily in the form of
what not to do — since a politician is unlikely to do what a model

suggests." (Agarwal, 2002: 1)
mais les acteurs de I'industrie agroalimentaire, OUI

When 'optimal' is not possible, satisficing entails searching through the available alternatives until an acceptability threshold is met (March and Simon 1958)
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