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Take Home Messages

 How quantified evidence is selected and interpret
via story telling

* Foundation = MuUSIASEM - Multi-scale Integrated
Analysis of Societal and Ecosystem Metabolism

* Cross sector and cross scale accounting framework
for multiple variables preserving the view of the
whole system

» Applied to range of policies and innovations from
EU28 to individual cities or social groups

* Insightful for complex coupled social-ecological
systems but more demanding for interpretation
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Post Normal Science The Post-Pormal Times

Putting Science into Context

* Critical questions about how science is produ@
“facts [are] uncertain, values in dispute, stakes h'§
urgent”

 Sustainability and the Nexus are wicked problems (long-term,
contested, requires transformation not incremental changes)

 Attention to science — policy interactions
* How problem is framed, what evidence is used, and the politics of process
* Multiple legitimate perspectives (even if contradictory)
* Extended peer community — all ‘experts’ with different expertise

* Quantification serves, not drives, deliberation

MAGIC

NEXUS




Quantitative Story Telling —

* Deliberative cycle for complex,
contested, value dominated
policy decisions

* Narratives shape analysis

* Dependencies of formal and
semantic (imprediction)

* Attention to environment,
economy and societal trade-offs

* Benchmarking — feasibility,
viability and desirability

For more information, see https://youtu.be/b5LBIFAUtbM 7
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Societal Metabolism Analysis

 Understand human-environment
systems across space and time

Societal Demand(s)
(eg. EU or member states)

. Supply System
* Focus on metabolic patterns — (o5, meas, gain, dairy ) | ImPorsand Export
how are resources used to
d h Production System
repro uce t e SyStem (the mix of ways that a product
is generated e.g. beef) Imports and Export
Bl e commooties|
. Magnltudes and Mixes of Suraeutial et N\ ‘
biosphere and technosphere (eg. alternative complete
sysems —suckler cattle) Imports and Export
\ (livestock)
* Degree to whlch th(_ese are met —L_—Pmducﬁon — [
locally (externalisation) (e.5. sltarnative stepsin the
production process — e.g. gras
or cereals finishing)

 Attention to multiple T

perspectives (geographical scale,
hierarchy composition etc)




GRAMMAR

A set of
expected
relations
over
chosen
categories
of

accounting

DISSIPATIVE PART

HYPERCYCLE PART
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Flow element from technosphere (fertilizers, pesticides, energy, etc.)
Flow element to biosphere (emissions, etc.)

Flow element from biosphere (green water, etc.)

Fund element (human activity, land, etc.)

L4Vd JAILYAISSIA

" 14¥d I1DADEIdAH

L
v



Building Blocks: Funds and Flows

Definitions
1. “Funds”

Remain within the system (define
its identity, need to be maintained,
overhead (e.g. physiological)

Stay the same (within the defined
time frame)

Land, people, power capacity

2. “Flows”

Enter or leave the system
Materials, energy carriers, wealth

3. Flow-Fund ratios =2 metrics

Why metrics matter

Energy Intensity — TET/GDP (MJ/S)
Finland — 12.6 MJ/S

El Salvador —12.6 MJ/S
Flow/Flow

External referent — human activity
THA (hours) — extent — Flow/Fund

TET/THA
Finland —29.73 MJ/hr
El Salvador —2.92 MJ/hr

GDP/THA
Finland — 20,600 $/yr p.c.
El Salvador — 2,020 $/yr p.c.
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Building Blocks: Metrics

Derived from a set of relations that define a coupl

Biosphere Technosphere
Size of flows (extensive variables)
1[74%
Annual water availability Water metabolized
Flows 88 Hm3 145 Hm3
26% 7 mg/IN 28 kg/ha N 4,580 m3/ha
Env T
Flow Flow/fund ratios
(intensive variables)
Funds Annual water _23’009 hafs o;
recharge 120 Hm3 luClEN .oo
production

Size of funds (extensive variables) ] : -
|

Example from El Egido (Almeria, Spain) NEXUS



Building blocks: Processor
* In MUuSIASEM flows and funds are .
organised as Processors ‘.
Yo

Internal secondary inputs
FLOWS FUNDS

* Excel databases

e Core and satellites

Ja1em pajeuljesaq
S|ea|wayd0.43y

* Scalable
* Aggregate
* Disaggregate
* Inputs to macro-
processes

* Societal consumption
patterns

Environmental
Pressure
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RESOURCES EXTRACTION ENVIRONMENTALLOAD
External primary flows

P e el

e Linkable




Simultaneous analysis over scales

Non-equivalent perspectives
Checking coherence and illustrating gaps in knowledge

Level n-3 Level n-2 Level n-1 Leveln

Processes of Farming systems Irrigation areas Vegetable supply
crops production in Almeria

Tomato
YWY (Fam 1]
WY =
WY
vy
Famz]=}
W (—
" WY
vy
[Farm3 |= 1=
[ wY il
Yyy

) . Top-down: Determined by the compatibility between bottom-up scaling of
Bottom-up: Determined by lower level [:> <: farming typologies and boundary conditionsprovided by the socio- .
characteristics (per unit of land or output) economic (viability) and the environmental contexts (feasibility)




QST in action — CAP example

Allowed us to debate
100

* Biophysically
feasible, in long-
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* Desirable? If not, S
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DIAGNOSTIC MODE

Fertiliser input vs. Wheat yield with rates of Subsidy in
2016 for Sp.COP businesses per Country
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ANTICIPATION MODE
What if the EU had to produce all its own food?

LAND - local vs virtual

1500%

VIRTUAL (Import) D LOCAL Domestic)
1400% M Vegetal (vegetal; n.e.s.) B Vegeuim yveyeual; n.e.s.)
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MUSIASEM as Post-Normal Scien

« WEFE nexus “security” highlights http://wvill. magjc nexus.eu/nexus-ti

strong sustainability as urgent a7/, / A R
and intractable ',‘ // / e ‘i
N A,

=

&

lsiue & S5UE [T AGRHCLLTLIFE AND THE NEXLIS [Docermber 20171 E.ﬂ_|

e Scientific practice and products
can be political

* Need to fully consider how the G SAGENEY mlia
SDGS deliver benefits’ to Whom What are the tradeoffs in The WEFE Nexus and the Planetary boundaries and the

agriculture? Common Agricultural Policy global food system: what
about the farmers?

d h By Ths Magic N team By Kaith Matthows.
a n W e re Wity i the MAGIC project spetiized on the water- The MAGIC Nexts project tesm has identsfed poficy Uy s Jorom DR Fofea Mon Ecmminten Tork S
erenyy-faod ness? Because the rexs matters raratives that fustrate compleyites and tradecfs o
crucially for many EU polices: In this e, we dsoss regarding the Eisopean Unioms Comman Agricultural Flanetary boundanes. are wually irmed in terms of
some of the newus issuss that concermn sgricuiture snd Folicy (CAF) in the cortest of the water, snergy. food  natura] constraints an the easystem, but constrints
the challenge of feeding 2n incressing popuistion. and envionment {WEFE) nexus. The importance of the linked to society’s coganizetion, sspedally our -
Pexwes for the Comman Agricuttural Folicy wrkfioroe, shouldn't be ignored.

 All analysis is partial — trying to
be as holistic as possible

* Conveying complexity and trade-
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preserving biodiversity

.
" : Should we view the conosat of food more in terms af wiatch Mario Gismpietro talk sbout the complenties
By ks Kok and

its historical and geographicsl conbest versus it role of agriciture and how farming is mare than just

Giobal sgricultural production is incressing to mest &% 8 commadity? Mario Giempietrs of the UAS mancculiune. This excert was taken from the 2017
our foad reeds as the worlds population orows - but xpiains why the defrition of ‘oo is so important UAE MOOC on sodo-ecological systems:

how can this expersian be reconcled with wehen analyzing agricubtural systems. This except was

erircrrmental concerms sch as hindnersty los and taken from the 2077 LIAS MODC an soca ecologicel

cultural peactices? spsems



The magic of Magic

* Not a tool — no user friendly interface or sim

* Requires immersion, commitment and tenacity

* Challenging to use and to explain

* An approach that focusses on context, process and people .

* A flexible accounting framework that works across scales and with
non-equivalent variables

* [dentifies ‘known unknowns’ in evidence-based policy

MAGIC

NEXUS

14



http://magic-nexus.eu/ https://www.facebook.com/MagicNexusEu/

Video Series on Uncomfortable Knowledge:
https://www.youtube.com/playlist?list=PLIZrkdiNiMaWa0Gg3RT2NRQHpTkrARVmH
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