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oThe proposi tion [1 + 1
A.N. Whitehead and BRusset in PrincipiaMathematica

You cannothandlenumbersf youarenot ablefirstto specify
therelationbetweervariablea A inferentialsystem
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oThe proposi tion [1 + 1 = °_C
A.N. Whitehead and BRusset in PrincipiaMathematica
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oThe proposi tion [1 + 1 = °_C
A.N. Whitehead and BRusset in PrincipiaMathematica

Recording the changes occurring to the population
of a city afteaweddingoftwo si @4 gl e

Using the variabl e [0numb

1+1=1
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The standard narrative used to introduce the issue of
world injustice Iin relation to food supply

PNAS \ol. 96, Issue 11, 598914, May 25, 1999

World food and agriculture: Outlook for the medium and longer term

Nikos Alexandratos
Head Global Perspective Studies Unit, Food and Agriculture Organization

* the part of world population living in countries where per person
food supplies are still very low- under 2,200kcal/day

* the very high levels of food availability generally found in the statistics
of many high-income countries, often oved,500kcal/person/day
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Average weight of 1 person =31 kg 2,200 kcal/day =71 kcal/kg/day
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100 people = (10 x 17) + (20 x 40) + (40 x 70) + (30 x 60) = 5,570 kg
Average weight of 1 person = 55.7 kg 3,500 kcal/day =62 kcal/kg/day
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In developed countries In developing countries
an flaverage pemsoM@average
weights 50 kg . . . weights 30 kg . . .

3,500 kcal/day! 2,200 kcal/day!

excess of the rich h shortage of the poor

70 kcal/kg/day < 73 kcal/kg/day

THE M E XIP:ESRCGJAD DO BETTER!
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The change of world footprint in time (192@0D06)
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The change of world footprint in time (1920D06)
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The change of world footprint in time (1920D06)

I this period:
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The change of world footprint in time (1920D06)

I this period:

Aworld population toubled
Aeconomic.activity inereased-®ld

Afood produetioniincteased 2. %times

. . . but on the supplyside nathing g changed d!

1.5

non -energy £
related g
biocapacity j
demand

the only measurecchangein EF energy related
IS generatedoy a verycreative biocapacity

protocolconvertingenergyuse demand

Into hectaresof planet . . .



The blunders on the calculation  of
energy related biocapacity demand

Giampietro M. and Saltelli A. 201Bootprints to nowhere
Ecological Indicator6: 610621



The blunders on the calculation  of
energy related biocapacity demand

1. Onlythesinkside(areato catch CO2)
* whataboutthe supply?
* whataboutotherGHG?
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Ecological Indicator6: 610621
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The blunders on the calculation  of
energy related biocapacity demand

1. Onlythesinkside(areato catch CO2)
* whataboutthe supply?
* whataboutotherGHG?

2. It assumethatthe energysupply
will remainfossilenergyforever

3. It assumethatforestggrowfor evet
* thiswrongassumptionmpliesa dimensional
problemwiththe choserprotocol

Giampietro M. and Saltelli A. 201Bootprints to nowhere
Ecological Indicator6: 610621



The blunders on the calculation  of
energy related biocapacity demand
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The blunders on the -calculation of
demand

energy related biocapacity

Giampietro M. and Saltelli A. 20]JZIootpx\

Ecological Indicator6: 610621
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The blunders on the calculation  of
energy related biocapacity demand
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HOW IS IT POSSIBLE THAT WE
USE THESE INDICATORS?

The validationof modelsis basedn gperceptions
andnot on aqualitycheckof the modelingrelation

AConsumptiorof therich vsconsumptiorof the poor
AEcologicafootprint
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You cannotmeasuréhe lengthof asegment
of acoastaline If youdo not definefirst
the scaleof the mapthatyouwill be using

——

The longer thedxthe shorter
the coastal line representation

The shorter theixthe longer
the coastal line representati

BenoitMandelbrot
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ISSUE OF SCALE (1)

When gatheringjuantitativenformationone
shouldbe awardahatthereis informationreferring
t otype® oufof scaleunitaryoperation¥and
iInformationreferringt oinstances scélejl

This distinctionistotallymissedn Life CycleAssessment
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Year2010 PES
Brazil i INPUTS throughput ~ FUNCTIONAL
Labor
Mhrs | GJ fuel | GJelectt m3oil/year COMPARTMENTS
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Medium 25 102,00 6,200 75,500,000 REFINERY
Large 3.5 15,000 800 24,800,000
118,000,000
Trucks 250 70,800 0 118,000,000 | TRANSPORT TO END USES
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ISSUE OF SCALE (2)

In orderto assessnvironmentalmpactonehasto
iIndividuateand usdherightinformation

(1) attributesof environmentastresdaveto be
identifiedin relationto the specificityof embedding
ecosystems

() thestresdas to beassessedlterscaling

Thereforethe analysi®f environmentalmpacthas to be
basedn georeferencedata (GIS).




Many conventionaindicatorsof enviromental
pressurarenot usefulbecauséheyaremissing
theimplicationsof the differencebetween
Intensivevariablesaharacteristiosf types and
extensiveyariablesaharacteristiosf instances. .)

To assessnvironmentaimpactyou haveto define:
(1) thetypeof pollution;

(i) thetypeof ecologicalundswhicharepolluted

(i) scalinghisinformationto definethe implications
of theinteractionunderstudy
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Multi-scale integrated characterization of the metabol
pattern of the Mauritius Islands

The multHevel
enduses matrix
characterizing the
metabolic pattern
of Mauritius:

3 flows
3 funds

6 compartments
consumption

2 compartments
supply

Money flow is also
included

EXTERNAL

VIEW 0
assessments based
on scalars

Flowelements

Fundelements

Food | Energy| Water HA PC | Land| Money
(PJ) | (PIGER)  (hm3 (Mhr) | (GW) | (kha)| (Billion
extraction US$)
HH 5.9 16 100 10,000 45 n/a
28
PW* 0.8 37 44 606 1.4 8,200
c
-% AG 1.3 negl 190 39 negl 21 220
S EM na| 22 260 8 003 negl 180
c
S eXPow n/a n/a 3 500 n/al nla 59%
GDP
eXPac negl 0.4 1,100 33 0.02 54 2.5%
GDP
Whole 8 56 1,700/ 11,300 6.0 103/ 10,000
(GDP)
. Imports 6.7 49 n/a nal n/la| nla 63%
g GDP
7 Domestic 1.3 7 1,700 11,300 6.0 103 n/a

Supply
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Multi-scale integrated characterization of the metabol
pattern of the Mauritius Islands

The multHevel Flowelements Fundelements
ENGUSEs matrix Food | Energy| Water HA | PC | Land| Money
characterizing the (PJ) | (PIGER)  (hm3 (Mhr) | (GW) | (kha)| (Billion
metabolic pattern extraction) US$)
of Mauritius: HH : \/a
3 flows
3 funds PW* ( 00
c
6 compartments L AG 1 20
consumption =
2 compartments é Eh i 50
supply S X N 9%
Money flow is also DP
included EXPag ne 5%
. DP
EXTERNAL Mauritius
Whole D00
VIEW 0o DP)
assessments based —
on scalars =, Lpers § 3%
§ DP
¢ Domestic 1 n/a
——
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COST OF IMPORTS
F losses EXPENDITURE ON FOOD

REVENUES FRO
EXPORTS

PRODUCTS

Externalmarket

FOREIGN DIREC JOBS IN AGRICULTURE

TVESTMERT AGES OF AGRICULTURAL
’ oldsector
REMITTANCES NOMXCS
I UT E O . wuST OF INPUTS |
GROSS REVENUE¥oduct

Externalproduc STORY AB

SAVINGS COST OF INPUTS

roductj

INVESTMENTfrastructure, |##9” GROSS REVENUES

GROSS REVENU machinery etc.)

TOTAL COSTS

COST OF INPUTS poquctk
Domestianarketfor food GROSS REVENUES

Domestigoroduction
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TAXES
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Caracterizacion del Sistema energetico  ecuador, 2012

Supply | Consumptions

Fuentes primarias / FUENTES |[VECTORES
Importaciones PRIMARIAY ENERGETICOS
DE ENERG

Ecuador (2012)*

FUNDS FLOWS METABOLIC RATE
CONSUMPTION GSEC EMR EMR

. - HUMAN| GSEC
ACTIVITY Thermal Elec Thermal Elec
equiv PJEC PJEC (Gh) (PIEC) | (PIEC) | (MIhr) | (MImr)
SUMINISTRO DOMESTICO

etroleo W{l(s[o)| output 12 PIGER - 4.7 ECUADOR (n) 3.7 0.8

|nput 0.30Mtn 026 16 Y 23 0.7 0.2
ZCEITCE output 230 PIGER 227 28 ENERG 23 38 3.0
input ~ 8.4Mtn 17 BOUT 105 34 41 13
output 33 F STORY A M 3.4 6 negl 1.7 0

input 163C
Hydroenergia [e[iis[i]s 112 FooER - 44

Hypercycle
input 7,400 hm3 negl 11 ypercy

deagua _ 0.13 24 24 187 188

IMPORTACIONES (EC) *: numbers may not add up due to rounding
Productos output 251 PIGER 251 negl
petroliferos  FfFIIT: n/a n/a n/a
Electricidad output 2.2 PGER - 0.86
input n/a n/a n/a

Total output 508 92
Total input 24 24 &
EROI 21:1 3.8:1

50
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Underground 31 Underground

Surface 15 0 15 _ 6 _ Surface 9 0 9
Sail 0 26 26 0 Soll 0 26 26
TOTAL 46 26 72 TOTAL 40 26 66
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TER
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Externalview

[

Interntl. Use Ri¢ £2% 100% AG (R2) 39 26 9,129 9
_ DamReserve (km3) 11 N/A Rice& Wheat (r3 35 23 9,064 N/A
Extraction
Blocks (no.) N/A 138 TOTAL Whole (n 40 26 274 30
Extraction (km3) 15 31 Imports 0 0 0 0
OverexpBlocks (no.) N/A 110 Domestic Use
RAMSAR in Risk 3/3 N/A HH + PW* (+2) Openness=
Region®ver Salinity N/A 6/25 -68%
. . . ~E (2 (Net exporter)
Lodging RegistOverNitrate N/A 16/25 Rice& Wheat (n
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FIGTHING HYPOCOGNITION (3)

A procedureof participatoryntegratecissessment
basedon the concept ofQuantitativestoryTelling
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\ STEP3 QualityCheckon /
DeliberativeProcess
— In relationto the decisiomrmaking e
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oModels by their nature are like blinders.
In leaving out certain things, they focus our
attention on other things. They provide a
frame through whi ch we :

-

Joseplstiglitz




Hypocognitions a term used to flag the risk of the tuwsbn
effect generated by the adoption of a given frame of analysis.
Hypocognitiorhampers the capacity to deal with the implications

of uncertainty and complexity.

Georgelakoff

In quantitative analysis the use of a single dimension and scale
at the time reduces the explanatory power of the representation
missing feedback loops and interactions with other dimensions ar

scales of analysis.



when dealing with complex issues

any formalization of the chosen issue definition
(problem structuring) into a finite set of data and
models unavoidably generabgpocognition*

= the missing atlevant knowsinownandrelevant
knownunknownplus a reduced ability to deal with
unknown unknowns

This entalls that without a quality check on the
choice of the storglling, more data and larger
models developed within sloppy explanations and
perceptions will only increase the level of
Indeterminacy and uncertainty leaving untouched
the level of hypaognition.
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