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“happy counting” 1n sustamability science
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Measuring requires knowing the external referent:

“happy counting” in sustainability science

& G e :
“ 2. Quantitative analysis across multiple-scales requires “scaling”:
knowing how to change the definiions of external referent

. S

3. Moving away from numbers and models toward a
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i 2. Quantltatrve analysis across multlple-seales requires “scaling”:
knowing how to change the definitions of external referent
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1. Measuring requires knowing the external referent:
“happy counting” 1n sustainability science



You cannot handle numbers if you are not able
first to give a proper meaning to them
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entailment independent




“The proposition [1 + 1 = 2] 1s occasionally useful”
A.N. Whitehead and B. Russel - in Principia Mathematica

You cannot handle numbers if you are not able first to specify
the relation between variable €= inferential system



“The proposition [1 + 1 = 2] 1s occasionally useful”
A.N. Whitehead and B. Russel - in Principia Mathematica



“The proposition [1 + 1 = 2] 1s occasionally useful”
A.N. Whitehead and B. Russel - in Principia Mathematica

Recording the changes occurring to the population
of a city after a wedding of two “singles”



“The proposition [1 + 1 = 2] 1s occasionally useful”
A.N. Whitehead and B. Russel - in Principia Mathematica

Recording the changes occurring to the population
of a city after a wedding of two “singles”

Using the variable “number of households”

1+1=1




You cannot handle numbers if you are not able first to specify
the relation between data €= measurement scheme

It is not sure that it
1s always possible
to perform the sum
A+B=C



It is not sure that it
1s always possible
to perform the sum
A+B=C



It is not sure that it
1s always possible
to perform the sum

A+B=C
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Examples of MISLEADING INDICATORS (1)

“The excessive food consumption of the rich”



The standard narrative used to introduce the issue of
world injustice in relation to food supply

PNAS \ol. 96, Issue 11, 5908-5914, 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 2,200 kcal/day

* the very high levels of food availability generally found in the statistics
of many high-income countries, often over 3,500 kcal/person/day



100 people = (40 x 15) + (30 x 30) + (20 x 55) + (10 x 50) = 3,100 kg
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100 people = (40 x 15) + (30 x 30) + (20 x 55) + (10 x 50) = 3,100 kg

Average weight of 1 person = 31 kg

40

babies C:} 14 kg
AKX

30

children

20

2,200 kcal/day = 71 kcal/kg/day

claim made:

2,200 kcal/day

a diet showing the
shortage of calories
for the poor

iy ~0ko

elderly ,!

<5

6-15

Limits defining age classes

15-65

>65



100 people = (10 x 17) + (20 x 40) + (40 x 70) + (30 x 60) = 5,570 kg

claim made:
3,500 kcal/day!

a diet showing the
excess of calories
for the rich
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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

claim made:
3,500 kcal/day!

a diet showing the
excess of calories
for the rich

10

40

babies CS}Q‘ Pl
R

17 kg

20

children

3,500 kcal/day = 62 kcal/kg/day

30

60 kg

elderly |y

<5

6-15 15-65

Limits defining age classes

>65




In developed countries In developing countries
an “average person” an “average person”
weights 50 kg . . . weights 30 kg . . .

3,500 kcal/day! h 2,200 kcal/day!
excess of the rich shortage of the poor

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




In developed countries In developing countries

an “average person” an “average person”

weights 50 kg . . . weights 30 kg . . .
3,500 kcal/day! h 2,200 kcal/day!
excess of the rich shortage of the poor
70 kcal/kg/day < 73 kcal/kg/day

THE “EXPERTS” COULD DO BETTER!



Examples of MISLEADING INDICATOR
based on SLOPPY PROTOCOLS (2)

“The Ecological Footprint”



ECOURE RN FOOURTIENL | FYLIFTIENST OF EArirns b

The change of world footprint in time (1961-2006)
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Giampietro M. and Saltelli A. 2014. Footprints to nowhere
Ecological Indicators 46: 610-621



The change of world footprint in time (1961-2006)
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The change of world footprint in time (1961-2006)
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The change of world footprint in time (1961-2006)

In this period:
- world population doubled
- economic activity increased 6-fold
- food production mcreased 2 % times

. . . but on the supply side:
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In this period:
- world population doubled
- economic activity increased 6-fold
- food production mcreased 2 % times
. . . but on the supply side: nothing changed!
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In this period:
- world population doubled
- economic activity increased 6-fold
- food production mcreased 2 % times
. . . but on the supply side: nothing changed!

1.5

non-energy °
related g
biocapacity
demand
1967 38
energy related
biocapacity
demand




The change of world footprint in time (1961-2006)

In this period:
- world population doubled
- economic activity increased 6-fold
- food production mcreased 2 % times
. . . but on the supply side: nothing changed!

1.5

non-energy °
related g
biocapacity
demand
1967 38
energy related
biocapacity
demand

the only measured change in EF

IS generated by a very creative
protocol converting energy use

Into hectares of planet . ..




The blunders on the calculation of
energy related biocapacity demand

Giampietro M. and Saltelli A. 2014. Footprints to nowhere
LEcological Indicators 46: 610-621



The blunders on the calculation of
energy related biocapacity demand
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Giampietro M. and Saltelli A. 2014. Footprints to nowhere
LEcological Indicators 46: 610-621



The blunders on the calculation of
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2. It assumes that the energy supply

will remain fossil energy forever

Giampietro M. and Saltelli A. 2014. Footprints to nowhere
LEcological Indicators 46: 610-621



The blunders on the calculation of
energy related biocapacity demand

1.

Only the sink-side (area to catch CO2)
what about the supply?
* what about other GHG?

It assumes that the energy supply
will remain fossil energy forever

It assumes that forests grow for ever!
* this wrong assumption implies a dimensional
problem with the chosen protocol

Giampietro M. and Saltelli A. 2014. Footprints to nowhere
LEcological Indicators 46: 610-621



The blunders on the calculation of
energy related biocapacity demand

catch CO2)
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rever

v for ever!
Wplies a dimensional
| protocol

Giampietro M. and Saltelli1 A. 2014. Footprints to nowhere
Ecological Indicators 46: 610-621



The blunders on the calculation of
energy related biocapacity demand
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Giampietro M. and Saltelli A. 2014. Footprx\
Ecological Indicators 46: 610-621




The blunders on the calculation of
energy related biocapacity demand
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Giampietro M. and Saltelli A. 2014. Footprx\
Ecological Indicators 46: 610-621




HOW IS I'T POSSIBLE THA'T WE
USE THESE INDICATORS?



HOW IS I'T POSSIBLE THA'T WE
USE THESE INDICATORS?

The validation of models 1s based on “perceptions”
and not on a quality check of the modeling relation

* Consumption of the rich vs consumption of the poor
* Ecological footprint



Rosen theory of modeling relation

Perceived Representation
Natural based on a formal

Systems identity
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POSSIBLE ENCODINGS of RELEVANT
ATTRIBUTES INTO PROXY VARIABLES
the choice of a particular encoding implies:

* selection of a finite set of measurable qualities
* selective neglecting of other attributes



NARRATIVE
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NARRATIVE

Perceived
causality in the
Natural System

Rosen theory of modeling relation
DECODING of THE VALUES TAKEN

BY PROXY VARIABLES

Developing anticipatory models
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POSSIBLE ENCODINGS of RELEVANT
ATTRIBUTES INTO PROXY VARIABLES
the choice of a particular encoding implies:

* selection of a finite set of measurable qualities
* selective neglecting of other attributes

3

entailment rules
over variables
(syntactic rules)



IF THE “ARROW I” AND THE. “ARROW 4
NARRATIVE ARE COMPATIBLE THEN THE MODEL IS
perceived ~ VALIDATED AND “ARROW 2 AND
causality in the« 4 RROW & ARE. ASSUMED TO BE OK!

Natural Syster
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NN

Perceived Representation
Natural based on a formal

Systems identity

1 v 3

2

POSSIBLE ENCODINGS of RELEVANT entailment rules
ATTRIBUTES INTO PROXY VARIABLES over variables
the choice of a particular encoding implies: (syntactic rules)
* selection of a finite set of measurable qualities

* selective neglecting of other attributes
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2. Quantitative analysis across multiple-scales requires “scaling”:
knowing how to change the defimtions of external referent






You cannot measure the length of a segment
of a coastal line 1f you do not define first
the scale of the map that you will be using

The longer the dxthe shorter The shorter the dxthe longer
the coastal line representation the coastal line representation

Benoit Mandelbrot
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Differential equation see only a single scale at the time describing
events taking place in “simple time”* that 1s also REVERSIBLE!!!!

* a single coupling of a dr (tme differential) and a 7" (duration)




Differential equation see only a single scale at the time describing
events taking place in “simple time”* that 1s also REVERSIBLE!!!!

* a single coupling of a dr (tme differential) and a 7" (duration)
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Differential equation see only a single scale at the time describing
events taking place in “simple time”* that 1s also REVERSIBLE!!!!

* a single coupling of a dr (tme differential) and a 7" (duration)




Differential equation see only a single scale at the time describing
events taking place in “simple time”* that 1s also REVERSIBLE!!!!

* a single coupling of a dr (tme differential) and a 7" (duration)




ISSUE OF SCALL. (1)

When gathering quantitative information one
should be aware that there 1s information referring
to “types” (out of scale, unitary operations) and
information referring to “instances” (scaled)

This distinction 1s totally missed 1in Life Cycle Assessment



Labor Fuels Electricity Labor Fuels Electricity
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Labor Fuels Electricity Labor Fuels Electricity



Year 2010

PES
Brazil INPUTS throughput FUNCTIONAL
Labor
. COMPARTMENTS
Mhrs | GJfuel | GJelectr. m?3 oil/year
Onshore | 38 3,000 28,000 12,000,000
Off shore | 200 | 16,000 | 145,000 |106,000,000 EXTRACTION
118,000,000
Pipeline 1 1,800 600 60,000,000
Ships 20 9,000 0 29,000,000
Trucks 60 | 18,000 0 29,000,000 TRANSPORT TO REFINERY
118,000,000
Small 28 | 117,000 | 17,000 17,700,000
Medium 25 | 102,000 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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Mhrs

GJ fuel

GJ electr.

m3 oil
On shore 38 3,000 28,000 12,000,000 EXTRACTION
Off shore | 200 16,000 145,000 106,000,000

118,000,000
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GJ electr.

m3 oil
On shore 38 3,000 28,000 12,000,000 EXTRACTION
Off shore | 200 16,000 145,000 106,000,000
118,000,000

TRANSPORT TO REFINERY




Mhrs | GIJ fuel | GJ electr. m3 oil
On shore 38 3,000 28,000 12,000,000 EXTRACTION
Off shore | 200 16,000 145,000 106,000,000
118,000,000
Pipeline 1 1,800 600 60,000,000
Ships 20 9,000 0 29,000,000 TRANSPORT TO REFINERY
Trucks 60 18,000 0 29,000,000

118,000,000




Mhrs GJ fuel | GJ electr. m3 oil

On shore 38 3,000 28,000 12,000,000 EXTRACTION
Off shore | 200 16,000 145,000 106,000,000
118,000,000
Pipeline 1 1,800 600 60,000,000
Ships 20 9,000 0 29,000,000 TRANSPORT TO REFINERY
Trucks 60 18,000 0 29,000,000
118,000,000

REFINERY
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m?3 oil

On shore 38 3,000 28,000 12,000,000 EXTRACTION
Off shore | 200 | 16,000 | 145,000 | 106,000,000

118,000,000
Pipeline 1 1,800 600 60,000,000
Ships 20 9,000 0 29,000,000 TRANSPORT TO REFINERY
Trucks 60 18,000 0 29,000,000

118,000,000

Small 28 | 117,000 17,000 17,700,000
Medium 25 | 102,000 6,200 75,500,000 REFINERY
Large 3.5 15,000 800 24,800,000

118,000,000
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GJ electr.

m?3 oil
On shore 38 3,000 28,000 12,000,000 EXTRACTION
Off shore | 200 | 16,000 | 145,000 | 106,000,000
118,000,000
Pipeline 1 1,800 600 60,000,000
Ships 20 9,000 0 29,000,000 TRANSPORT TO REFINERY
Trucks 60 18,000 0 29,000,000
118,000,000
Small 28 | 117,000 17,000 17,700,000
Medium 25 | 102,000 6,200 75,500,000 REFINERY
Large 3.5 15,000 800 24,800,000
118,000,000

TRANSPORT TO END USES



Mhrs

GJ fuel

GJ electr.

m?3 oil

On shore 38 3,000 28,000 12,000,000 EXTRACTION
Off shore | 200 | 16,000 | 145,000 | 106,000,000

118,000,000
Pipeline 1 1,800 600 60,000,000 TRANSPORT TO REFINERY
Ships 20 9,000 0 29,000,000
Trucks 60 18,000 0 29,000,000

118,000,000
Small 28 | 117,000 17,000 17,700,000
Medium 25 | 102,000 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




3 GJ fuel GJ electr.
L5 m3 m3 m? oil
On shore 38 3,000 28,000 12,000,000 EXTRACTION
Off shore | 200 16,000 145,000 106,000,000
On shore 3.2 0.25 2.4 118,000,000
Off shore 1.9 0.15 1.4
Pipeline 1 1,800 600 60,000,000 TRANSPORT TO REFINERY
Ships 20 9,000 0 29,000,000
Trucks 60 18,000 0 29,000,000
118,000,000
Small 28 117,000 17,000 17,700,000
Medium 25 | 102,000 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




3 GJ fuel GJ electr.
L5 m3 m3 m? oil
On shore 38 3,000 28,000 12,000,000 EXTRACTION
Off shore | 200 16,000 145,000 106,000,000
On shore 3.2 0.25 2.4 118,000,000
Off shore 1.9 0.15 1.4
Pipeline 1 1,800 600 60,000,000 TRANSPORT TO REFINERY
Ships 20 9,000 0 29,000,000
Trucks 60 18,000 0 29,000,000
Pipeline 0.02 0.03 0.01 118,000,000
Ships 0.7 0.3 0
Trucks 2.1 0.6 0
Small 28 117,000 17,000 17,700,000
Medium 25 | 102,000 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




3 GJ fuel GJ electr.
L5 m3 m3 m? oil
On shore 38 3,000 28,000 12,000,000 EXTRACTION
Off shore | 200 16,000 145,000 106,000,000
On shore 3.2 0.25 2.4 118,000,000
Off shore 1.9 0.15 1.4
Pipeline 1 1,800 600 60,000,000
Ships 20 9,000 0 29 000,000 TRANSPORT TO REFINERY
Trucks 60 18,000 0 29,000,000
Pipeline 0.02 0.03 0.01 118,000,000
Ships 0.7 0.3 0
Trucks 2.1 0.6 0
Small 28 117,000 17,000 17,700,000
Medium 25 | 102,000 6,200 75,500,000 REFINERY
Large 3.5 15,000 800 24,800,000
Small 1.6 6.6 1.0 118,000,000
Medium 0.3 1.4 0.8
Large 0.1 0.6 0.03
Trucks 250 70,800 0 118,000,000 ' TRANSPORT TO END USES




3 GJ fuel GJ electr.
hr/m m3 m3 m?3 oil
On shore 38 3,000 28,000 12,000,000 EXTRACTION
Off shore | 200 16,000 145,000 106,000,000
On shore 3.2 0.25 2.4 118,000,000
Off shore 1.9 0.15 1.4
Pipeline 1 1,800 600 60,000,000
Ships 20 9,000 0 29 000,000 TRANSPORT TO REFINERY
Trucks 60 18,000 0 29,000,000
Pipeline 0.02 0.03 0.01 118,000,000
Ships 0.7 0.3 0
Trucks 2.1 0.6 0
Small 28 117,000 17,000 17,700,000
Medium 25 | 102,000 6,200 75,500,000 REFINERY
Large 3.5 15,000 800 24,800,000
Small 1.6 6.6 1.0 118,000,000
Medium 0.3 1.4 0.8
Large 0.1 0.6 0.03
Trucks 250 70,800 0 118,000,000 ' TRANSPORT TO END USES
Trucks 2.1 0.6 0




3 GJ fuel GJ electr.
hr/m m3 m3 m?3 oil
On shore 38 3,000 28,000 12,000,000 EXTRACTION
Off shore | 200 16,000 145,000 106,000,000
On shore 3.2 0.25 2.4 10%
118,000,000
Off shore 1.9 0.15 1.4 90% BHEHLLOHLILY
Pipeline 1 1,800 600 60,000,000
Ships 20 9,000 0 29 000,000 TRANSPORT TO REFINERY
Trucks 60 18,000 0 29,000,000
Pipeline 0.02 0.03 0.01 118,000,000 50%
Ships 0.7 0.3 0 25% 118,000,000
Trucks 2.1 0.6 0 25%
Small 28 117,000 17,000 17,700,000
Medium 25 | 102,000 6,200 75,500,000 REFINERY
Large 3.5 15,000 800 24,800,000
Small 1.6 6.6 1.0 118,000,000 15%
Medium 0.3 1.4 0.8 64% 118,000,000
Large 0.1 0.6 0.03 21%
Trucks 250 70,800 0 118,000,000 ' TRANSPORT TO END USES
Trucks 2.1 0.6 0 100% 118,000,000




THROUGHPUT

118,000,000 m3
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THROUGHPUT | 118,000,000 m3
” EXTRACTION )
3.2 0.25 24 On shore
1.9 0.15 1.4 | Offshore
! Y
/" TRANSPORT #1 )
0.02 0.03 0.01 | pipeline
0.7 03 0.0 Shipping
21 0.6 0.0 | Trucks
\L
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\L
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\L J




THROUGHPUT | 118,000,000 m3
mix [ EXTRACTION h
0.10/ | 3.2 0.25 24 On shore
090|| 1.9 0.15 1.4 Off shore)
MIX (" TRANSPORT #1 )
0.50 0.02 0.03 0.01 Pipeline
0.25 0.7 0.3 0.0 | Shipping
0.25( 21 0.6 0.0 | Trucks
MIX " REFINERY )
)
0.15 1.6 6.6 1.0 Small
064|| 0.3 1.4 0.8 | Medium
0.21 Large
0.1 0.6 0.03 g
AL
TRANSPORT #2 )
0.02 0.03 0.01 | Pipeline
0.7 03 0.0 | Shipping
21 06 00 | Tucks

-/
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ISSUE OF SCALLE (2)

In order to assess environmental impact one has to
individuate and use the right information:

(1) attributes of environmental stress have to be
1dentified 1n relation to the specificity of embedding
ccosystems;

(1) the stress has to be assessed after scaling;

Therefore the analysis of environmental impact has to be
based on georeterenced data (GIS).



Many conventional indicators of enviromental
pressure are not useful because they are missing
the implications of the difference between
intensive variables (characteristics of types) and
extensive variables (characteristics of instances . . .)

To assess environmental 1impact you have to define:
(1) the type of pollution;

(1) the type of ecological funds which are polluted;
(1) scaling this information to define the implications
of the mteraction under study.
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Using the measurement of the weight of an apple as an mdicator
to check whether the load 1s compatible with the truck . . .

P
_ load of CO,
Population

o 7.7 billion tons
1,400 mullion

CO, emission p.c.

5.5 tons per year 120 apples + box = 21 kg

Atmosphere #3

" load of CO,

5.8 billion tons

Population

s CO, emission p.c.
. 18 tons per year

65 watermelons + box = 165 kg
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they need scaling

China

CO, emission p.c.
5.5 tons per year
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CO, emission p.c.
18 tons per year
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they make 1t possible
the scaling, after having
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Population
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In order to answer these
questions we have to
mclude 1 the analysis also
the functioning and the
state of the atmosphere . . .

Atmosphere #3

Quantitative and
qualitative
characteristics
of the pressure

How much 1s too much?
How large 1s this flow i

relation to the sink capacity
of the atmosphere?
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Do 100 kg of salt generate more environmental
impact than 50 kg of salt?

Dumped in the sea

Just numbers!

Numbers have to be assessed against benchmarks!

. . N
The situation
is ACCEPTABLE

100 kg O

50kg —@Q B

==

What 1s the meaning of these.numbersP Dumped in a 5001
How do we know how much 1s too much? tank of drinking water
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ENVIRONMENTAL IMPACT MATRIX

Taxonomy of ecological funds and categories of enviromental impact
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3. Moving away from numbers and models toward a
quantitative analysis based on patterns and grammars



FIGTHING HYPOCOGNITION (1)

Using the metaphor:

Moving away from Traditional Maps
To Geographic Information System
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FIGTHING HYPOCOGNITION (2)

Moving away from assessments based on
“a single set of numbers” to assessments
based on “several sets of numbers” that
are mtegrated using grammars



A GRAMMAR 1s a set of expected relations defined
over a set of semantic categories. This implies that

a GRAMMAR 15 a sort of meta-model that can be
tallored on: (1) the specificity of the research question;
and (1) the specificity of the mvestigated system

3. A set of production rules - establishing causality in the chosen
representation - deciding what should be considered as either a
dependent or ndependent variable (escaping impredicativity)
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tallored on: (1) the specificity of the research question;
and (1) the specificity of the mvestigated system

1. A taxonomy - defining the perception of what 1s relevant
the defimtion of semantic categories (the types of types)
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the defimition of external referents to be assigned to the types (the
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representation - deciding what should be considered as either a
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FLOW elements

FUND elements

Food Energy  Water HA PC Land |Money
(PJ) (PJ-GER) | (hm3) (Mhr) | (GW) | (ha) (Billion US$)
HH 5.9 15 84 10000( 4.5 | 23,000
SG 08 21 16 590 1.0 6
BM losses | 16 23 250 | 0.5 2
AG 1.3 0 110 50 negl | 20,500 |0.3
EM negl 2 260 8 negl 0.2
eXPpy+ 0 430 5
exPag negl 1100 33 54,000 0.3
TOT 8 56 1700 11000 | 6 103000 ' 9
Imports 6.7 48 1300 211,500 16
Local 1.3 7.2 20,500

Supply
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[ Dietary needs of the population ]
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[ Dietary needs of the population ]
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Local 1.3 7.2 Qil Negl Negl 1.2
Supply Others

Primary Agricultural Products




Population Structure

[ Dietary needs of the population ]
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0.8 :
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3.6 0.7 1.6
Cereals, roots 2.7 0.3 Negl
Animals products 0.1 0.3 0.3
Veg. and fruits 0.1 Negl Negl
Qil Negl Negl 1.2

Others

Primary Agricultural Products

[ Food products supply by agriculture or imports ]
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hypocognition (reducing the damages of socially
constructed 1gnorance)

Following the example of GIS
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Information System



Multi-scale integrated characterization of the metabolic

The mula-level
end-uses matrix
characterizing the
metabolic pattern
of Mauritius:

3 flows

3 funds

6 compartments
consumption

2 compartments
supply

Money flow 1s also
mcluded

EXTERNAL
VIEW -
assessments based
on scalars

pattern of the Mauritius Islands

Flow elements Fund elements
Food | Energy Water HA PC Land | Money
(PJ) (PJ-GER) (hm3 (Mhr) (GW) | (k ha) (Billion
extraction) uss)
HH 5.9 16 100 @ 10,000 4.5 n/a
28
PW* 0.8 37 44 606 1.4 8,200
S
._g AG 1.3 negl 190 39 negl 21 220
Q
§ EM n/a 2.2 260 8| 0.03 negl 180
(%)
§ exXpPpyy+ n/a n/a 3 590 n/a n/a 59%
GDP
€XPag 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 n/a n/a n/a 63%
E GDP
& Domestic 1.3 7 1,700 | 11,300 6.0 103 n/a

Supply
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The mula-level
end-uses matrix
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metabolic pattern
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3 flows
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6 compartments
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Money flow 1s also
mcluded
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Flow elements Fund elements
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extraction) uss)
HH h/a
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<
S AG 20
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3
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2
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Whole )00
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S DP
Q
5‘, Domestic n/a
Supply
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Political relevance of your “number crunching” . . .

Do we guarantee an adequate diet to the population?
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Political relevance of your “number crunching” . . .

Sugar Cane Types of Sail Slope

Er:\,ciojs Comr- P*?)O Slope — suitable land for a different
+

Locations Q%‘l compatibility location of crops mix
g\

suitable for new crop mix
Suitable for maize

Only suitable for sugarcane

Do we have an adequate amount of land for agriculture?
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Sources of income Aggregate expenditure

REVENUES FROM COST OF IMPORTS

EXPORTS = losses EXPENDITURE ON FOOD

PRODUCTS

External market
JOBS IN AGRICULTURE

AGES OF AGRICULTURAL JOBS

FOREIGN DIRECT
INVESTMENT

Id sector
REMITTANCES

| " A:G ES C ON OMXCS

<uST OF INPUTS

AN TE |
External produc STORY ABOU GROSS REVENUES | Producti
|

SAVINGS COST OF INPUTS

Product j
INVESTMENT (infrastructure, s GROSS REVENUES

GROSS REVENUES machinery, etc.)

COST OF INPUTS Product k

TOTAL COSTS Domestic market for food GROSS REVENUES

Domestic production

Agricultural sector
TAXES
GOVERNMENT SPENDING

INSIDE VIEW
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Caracterizacion del Sistema energético Ecuador, 2012

Supply | Consumptions

Fuentes primarias / FUENTES |VECTORES Ecuador (2012)*

Importaciones PRIMARIAS | ENERGETICOS m ELOWS METABOLIC RATES
DE ENERGIA CONSUMPTION [ HUMAN [  GSEC GSEC EMR EMR
ACTIVITY | Thermal Elec Thermal Elec
equiv. PJ-EC PJ-EC

SUMINISTRO DOMESTICO _

output 12 P-GER - . ECUADOR (n)

(Ghr) (PJ-EC) (PJ-EC) (MJ/hr) (MJ/hr)

input 0.30 Mtn 0.26 23 0.7 0.2
Productos output 230 PJ-GER 227 23 38 3.0
input 8.4 Mtn 17 34 41 13
output 33 P TORY negl. 1.7 0
W input 1630 S
IV [ IT-(F I output 112 P,-gER - 44
_ Hypercycle
input 7,400 hm3  negl. 11
de agua _ 0.13 24 24 187 188
*: numbers may not add up due to rounding
Productos output 251 PJ-GER 251 negl.
input n/a n/a n/a
Electricidad output 2.2 P)-GER - 0.86
- input n/a n/a n/a
Total output 508 92
Total input 24 248 & -

EROI 21:1 3.8:1
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FIGTHING HYPOCOGNITION (3)

A procedure of participatory integrated assessment
based on the concept of Quantitative Story Telling



STEP1 Quality Check on
Issue Definition

In relation to the context
* Relevant story-telling?
* Plausible narratives?

| STEp2 Quality Check on

Integrated Analysis Social

In relation to scales and dimensions Actors
* Pertinent attributes?

— " . €
Congruent integrated assessments?

STEP3  Quality Check on /
Deliberative Process
— In relation to the decision making e

*Is it a fair process?
*Is it an effective deliberation?

V

INFORMED DELIBERATION

Transdisciplinary —>
team
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International Conference on World Food Security SAGUF -Zurich, October 9 - 10, 1996

National Policy
Keep prices of food commodities LOW

Keep prices of food commodities HIGH

I.F.P.R.l. - U.S. scientist

Ag. Econ. - Prof. from Pakistan

International Policy
REDUCING imports from the South
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Wuppertal Inst. - German scientist

Ag. Dev. - Prof. from Ghana

Social Policy
PRESERVING local cultural heritage
FIGHTING local cultural heritage

NGO - Swiss Feminist

Sociologist - Prof. from India



“Models by therr nature are like blinders.
In leaving out certain things, they focus our
attention on other things. They provide a
frame through which we see the world’.

Joseph Stiglitz




Hypocognition 1s a term used to flag the risk of the tunnel-vision
eftect generated by the adoption of a given frame of analysis.
Hypocognition hampers the capacity to deal with the implications
of uncertainty and complexity.

George Lakoft

In quantitative analysis the use of a single dimension and scale

at the ime reduces the explanatory power of the representation
missing feedback loops and interactions with other dimensions and
scales of analysis.



when dealing with complex 1ssues

any formalization of the chosen 1ssue defimion
(problem structuring) mto a finite set of data and
models unavoidably generates hypo-cognition *

= the missing of relevant known-known and relevant
known-unknown plus a reduced ability to deal with
unknown unknowns.

This entails that without a quality check on the
choice of the story-telling, 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 hypo-cognition.
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How usetul 1s a characterization of performance of FSC *

based on the conventional multicriteria approach? GLAMUR

Enviromental dimension Fconomic dimension

Land productivity

Agro-biodiversity Number of jobs in rural areas

Net income per familiar

CO2 emissions per labour
labour

Consumption of electricity

per labour Economic labour produtivity

Consumption of fossil fue are of added value for the
per labour farmer

OLocal M@ Mixed Global




What 1if, rather than by dimensions, we organize
the characterization based on attributes/indicators
by story-telling (1.e. by typologies of social actors?)

In this way, we can still use all the indicators that we
want, but organizing them 1n a set of ditlerent dash-boards
we can better understand policy relevant 1ssues such as:

(1) winners, losers, critical situations;

(1) trade-offs to be considered when looking for
feasible, viable, and desirable compromises.



What if we organize the set of indicators over dash-boards
reflecting the existence of different story-telling?
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STEP1 Quality Check on

3 Issue Definition :

In relation to the context

* Relevant story-telling?
* Plausible narratives?

STEP2 Quality Check on
Integrated Analysis

Advisory Social

Board In relation to scales and dimensions Actors
* Pertinent attributes?
* Congruent integrated assessments?

\ STEP3  Quality Check on /
Deliberative Process

In relation to the decision making
*Is it a fair process?
*Is it an effective deliberation?

V

INFORMED DELIBERATION
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* Relevant story-telling?
* Plausible narratives?
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Congruent integrated assessments?
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In relation to the decision making
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KNOWLEDGE
adequate information made up of narratives, data and models
that can be used to deal successfully with relevant issues

This definition of KNOWLEDGE implies the defimtion of
a STORY-TELLER needed to provide a legiimate value
judgment about “success” and “relevance”

IGNORANCE - LLACK OF KNOWLEDGE

lacking adequate information (narratives, data and models)
that would be required to deal successfully with relevant issues

Prediction and Control Whose relevance matters?”’

. e » How to know what will be
Wisdom and Adaplability relevant in the future?’
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Do we have a problem with quantitative science n
the field of sustainability?

Not necessarilly. When dealing with complex systems
we can still use quantitative science to gather useful msight

But we do have a problem with the way quantitative
science 1s used 1n the held of sustainability right now

The problem 1s generated when quantitative science 1s used
for dealing with complex 1ssues with the goal of obtaining
prediction and control - 1.e. individuating the best course
of action, optimal solutions, risk assessments . . .



The damages of socially constructed 1gnorance are
generated by either:

1. ENDORSEMENT OF SLOPPY QUANTITATIVE
ANALYSIS (BAD MODELS or INDICATORS)

2. ENDORSEMENT OF IRRELEVANT STORY-TELLING
THEN UNCERTAINTY (IGNORANCE) DEPENDS

FIRST OF ALL ON THE JUDGMENT ABOUT THE
RELEVANCE OF THE SELECTED STORY-TELLING!!



There 1s uncertainty about nuclear energy?



There 1s uncertainty about nuclear energy?

Only 1f someone 1nsists that 1s a relevant
1ssue to be discussed . . .
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There 1s uncertainty about GMOs?

WHAT IS RELEVANT FOR THE CONSUMERS?

* Why do we need GMQOs? What are the benelits?

* Who will benefit from therr use?

* Who decided that they should be developed and how?

* Why were we not better informed about therr use 1n
our food, before theiwr arrival on the market?

* Why are we not given an effective choice about whether
or not to buy and consume these products?

* Do regulatory authorities have sufficient powers and
resources to effectively counter-balance large companies
who wish to develop these products?’




There 1s uncertainty about climate change?
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GLOBAL WARMING & CLIMATE CHANGE

News and comments on global climate change, global warming and greenhouse effect

Home

Why is Global climate change the single most important
problem of our time?
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Home > Environment > Climate Change
Climate change the world's greatest challenge, says
Brown

By Emily Ashton, Press Association

M| Subscribe to our Feed via RSS

Who decided that
climate change Is
“the” single most
relevant problem

of our time?
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Awareness, Opinions About Global Warming Vary Worldwide

IMany unawars, do not necessarily blame human activities

Page: | 1| =2

This article s the first of 2 two-part seres on wiews abouwt global warming. The first focuses on
awareneas of the lssue and its cawses. The second will examine the relationship between these views
and aobjective indicators of a nation's energy efficlency,

WASHIMNGTON, D.C. - Gallup Polls conducted in 127 countries in 2007 and 2003 reveal that more than

i : . April 21, zo0g9
a third of the world's population has never heard of global warming. The percentage of people who report

knowing "something” or a "great deal” about global warming ranged from a low of 15% in Liberia to a high
of 99% in Japan. Across these 127 countries, the median percgatageof peaple who repart knowing
about global warming is B2%. This leaves a worldwide median pf 33% ho either report having never March =5, zo00

heard about it or did nat have an opinion.
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Released: January 22, 2009

Priorities I @

Less in the year

4 20009!

Economy, Jobs Trumy

Environment. Immigratton. Health Care Slip Down the List

Az Barack Obama takes office, the
public’s focus iz overwhelmingly on
domestic policy concerns — particularly
the economy. Strengthening the nation’s
economy and improving the job
situation stand at the top of the public’s
list of demestic pricrities for 2000,
IMeanwhile, the pricrity placed on issues
such as the environment, erime, illegal
imrmigration and even reducing health

care costs has fallen off from a year ago.

Whils it iz not unusual for the public to
pricritize domestic over foreign policy,
the balance of opinion today is
particularly one-sided. Foughly seven-
in-ten Americans (71%) say that
Prasident Obarna should focus on
domestic policy, while just 11% pricritize

foreign policy. By comparison, last

Top Priorities for 2009

Percent rating each a "top priority”

Economy

Jobz

Terrarizm

Social Securty
Education
Energy
Medicare

Health care
Deficit reduction
Health insurance
Helping the poor
Crime

faral decline
Milita

Tax cuts
Environment
Immigration
Lobbrizts

Trade policy

Global warming

REPORT MATERIALS

= Complete Report
T Topline Questionnaire
Dataset: January 2009 Palitical

|
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|
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Sign up to receive the Pew Res
Center newsletter, a regular er
with new analysis on politics, t
and more.
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Federal Debt, Terrorism Considered Top Threats to U.S.
Eepublicans peroaived as best party to deal with both

Less in the year 2010

by Lydia Saad

PRIMCETOMN, MJ -- Tarrorisin and federal government debt tis as the most worrisome issues to
Arnearicans when they consider threats to the future wellbeing of the U5, Four in 10 Americans call sach

an "extremely sericus" threat, with healthcare costs ranking a close third.

Perceived Threats to ULS. Future Wellbeing

How serions a threat to the future wellbeing of the United States do you ansider each of the following -
extremely serious, very serious, somewhat serions, not very serious, or not a threat at all? How about 7

Somewhat/
Extremely Very Not very serious/
serious serions Not athreat at —
. 5 * Mentioned but
| entione u
Terrorism A 10 a1
Federal government debt A0 a9 an I
Healtheare costs 97 42 o1 0 n y aS an
Unemployment 9% 50 17 - t I
Hlegal immigration g RE| 37 e nVI rO n I I l e n a
The size and power of the federal government a0 32 38

Issue . . .

Having U.5. troops in combat in

Tran fafrhanistan 26 40 3t
The environment, including global warming a1 30 49
The size and power of large corporations a1 a1 47
Dizerimination against minority groups 17 29 ]

T5A Today,/Gallup, May 24-25, 2010
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In the world more than 700 million
women are forced to get marred
below 15 year of age without the
option of chosing their husband

The degradation of ecosystem services
could grow significantly 1in the next 50
years and be a hindrance to development

In the world 2.5 billion people (those
lucky) detecate in crophields

In the world 783 million people do not
have access to safe drinking water

World food demand will grow of 70%
by the year 2050

In the world 805 million people do
not have enough food

In the world 500 million women still
cannot read

Furopeans are experiencing again
war 1 Europe

Global debt has increased by $57 trillion
since 2007, outpacing world GDP growth

There 1s a growing number of failed states
around EU (Iraq, Syria, Yemen, Libya,
Mali, Somalia . . .)

In 2013 the number of world migrants
reached 232 million

Only less than 5% of farmers in developed
countries 1s younger of 35 and almost half
of EU farmers 1s over 65

Due to fundamentalism developed countries
are no longer capable of guaranteeing the
freedom of expression within their borders

Global military expenditure was
$1776 billion in 2014
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How many people do really believe that “the most” relevant
problem that humankind has to face now 1s to prevent a 78 cm
rise 1n the sea level 1in the year 2100?



