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| LeaLamotte™?, Camila Bonilla(»® & Brendan R. Mapes*

i This paper presents the first global map of food systems ¥ i protocol. The
. cheice of the metric dimensions, aswell as the individualindi indudedinth g, wene initially
identified from a thorough review of the existing lterature. A rigorous inclusion fexclusion protocol was
2 Musedmreﬁnemeﬁslmmnenrtmambﬂtofﬂ' i An 20g iinability score
: was then comput those 27 i s ized into four dimensions: environment, social,
: food security & nutrition and economic. ‘Ihpapuﬁ!mhmthewﬂmlnrdm(ulmmmm]
: resultsin an unavoidable trade-off between number of indicators and nember of countries, and

: highlights how optimization can be vsed to pi ‘the mest robust metric possible given the existence
ofﬂusnide-oﬂsmm!dms;:lmmMmhsmﬂnmmumnofagebabmmmmmap
: covering 57 countries and 20 i ility scores obtained for each country are made
ava.llaiiemrd\eeﬂtkefa\genfﬂikawis.

: Bar_kgruund & Summary

+ Addressing the question of the (unjsustamability of our food systems 15 oritical as the world 1s bracing for hard-cholce
: chalk massive trade- d bo food quality and food security In the coming dec-
3 ad.es'—'.Mnmngmasmgdﬁnandi)rnmmﬁmdru{apmdngghbalpupulaﬂnnumdﬁc!mlcmumw}nle
| mitigating assoctated environmental damages, is already a pressing challenge . In 2016 the total number of chronically
: undernearished people was estimated to be around 815 million { more than one person out of ten)’. At the same tme,
+ the health consequences of the exponential ncrease in overweight and obese people are becoming another ghobal
: burden*. Worldwide, those trends are correlated with a masstve emvironmental ‘ood print of the food prodisction and
¢ dastributon sectors®”, coupled with patterns of food utiliration charactertzed by concerning levels of waste and with
: supply chalns that are Increasingly homogenous and prone to crowding-out of smaller agri-food operators”.

While some conceptual and theoretical advances in defining food systems and their related indicators and
+ metrics have shed light on these complex dynamics®, researchers and analysts are still struggling with one basic
+ question: How can we define and empirically measure food systems’ sustaimablitng? Attempis to address this ques-
{ tion add insight™"" bat several conceptual or methodological challenges lmit the overall utility of those efforts:

L Lackof representativeness. Generally the list of countries included in such analyses s Hmited and often
biased towards OECI or high income countries (for which data are usually more available than for lower
Inceme countries where national statistical systems are less effective). For instance the Sustainability map
proposed by ref ** covers anly 67 countries -matnly high income countries;

Lack of conceptual clarity on how the different dimensions of fooed system sustainability are constructed
and delimited. While the most comprehensive of those studles do include series of indicators that cover
four dimensions { sectal. environmental, nutrition and food security, and economy). It is not always clear
how those indicators have been selected or can be rigorously measured. For instance ref ™ propased a “re-
silience” dimension which they argue showld be part of the sus bbby of food The
problem is that restllence 15 iselfa latent vaniable (1Le. a vartable that cannot be measure directly) and there
1s no particular reason why the index used by ref. " {the ND-GAIN country mdex'?) should be chosen over
any other measure of restlence. In fact some even argue that there 1s currently no dear consensus on how
10 measure resiience, or whether resilience s really a dimension of (food system ) sustainability'=.
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Motivation

* increasing interest (and need!) to
be able to measure food system
sustainability

e “your measure is only as good as

its accuracy”
O bias toward ‘developed’ countries
» global —incl LMICs
Q bias toward Nutrition and
Environment

Sy
Ll |
o

L

» holistic — Economic and social & — T
dimensions e T S N N

97 countries = from both HICs and LMICs
20 indicators — 4 dimensions of sustainability:
FoodSecu&Nutri — Envir — Econ — Social




Canada

Countries SFS_index Environment Economic Social Food_nuti
NZL 0.73 0.62 0.85 0.68 0.77
CHE 0.72 0.62 0.73 0.68 0.88
CAN | 072 | o6 08 06 078
GBR 0.71 0.66 0.75 0.60 0.85
NLD 0.70 0.57 0.84 0.61 0.84
USA 0.70 0.57 0.83 0.59 0.84
AUT 0.69 0.59 0.77 0.57 0.89
NOR 0.69 0.49 0.86 0.66 0.82
SWE 0.69 0.50 0.83 0.66 0.83

Countries

GBR

NLD

USA

AUT

NOR

SWE

0.67
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Behind the numbers...

Dimension

i Sub-dimension

Indicatorsit

i Air Quality © Greenhouse gas emissions in total agriculture (gigagrams) 2000-2010 222
| Water Use . Agricultural water withdrawal as percentage of total renewable water (%) 2000-2016 174
ervronment | eoma | Quaity ol aboncoment s pecntgenvem) w08 0
' : | Use Agricultural land as % of arable land 2000-2014 217
| Biodiversity - Widife (plants, animals) | Benefits of biodiversity index {0 = no biodiversity potential to 100 = maximum) | 2008 192
: i Crop diversity [Calories dwermty measured by Shannon index) 2003-2011 177
\ Economic Financial performance | Agriculture value-added per worker (constant 2010 USS$) 2000-2015 181
el S _ Genderequity _ Labor force participation rate, female (% of female population ages 15+) | CUBEIIE W M
i Food Security Availability i Per capita food available for human consumption (kcal/capita/day) 2016 113
______________________________________ . Access ! Food consumption as share of total income (% of total household expenditure) 2016 ¢ 113
| Estimated travel time to the nearest city of 50 000 or more people 2015 245
............. Utilization = Access toimproved water resource (% of total population) ' 20002014 = 198
__________________________ i Access to electricity (%) 2000-2014 211
Eood and . Stability : Price volatility index 2011-2017 194
Nutrition : : ! Per capita food supply variability {kcal,.-’u:aplta,-"dav} 2000-2011 162
| . Food Safety i Burden of foodborne illness {(number of cases) 2010 154
! Food waste and Use . Food loss as % of total food produced 2016 113
_Nutriton | Diet  Detdwersficston 2001200 | 65
i Overweight & obesity | Prevalence of obesity (3% of the population, over 18 years of age 2000-2014 191
Hidden hunger ¢ Serum retinol deficiency 1995-2005 153
as



Some reflections...

the “tyranny of the (available) datasets”
> bias toward production (agric) and consumption

framed around environment and nutrition e.g. EAT Lancet report
» little on the economic and social dimensions of food systems
(epistemology + data availability)

trade-off between specificity and comparability

“this index does not tell the story | want, I'll pick another one”
> importance of (conceptual) rigour and transparency
> importance of the holistic interpretation of ‘sustainability’
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