SMILE Meeting Scotland

Presentation of a general template for the presentation of
Cases study and examples of MUuSIASEM applications

Mario Giampietro, Alev Sorman, Agustin Lobo, Tarik Serrano
ICTA-UAB



The role of the SMILE cases study in this Work Package

The object of analysis carried out in the case study

A socio-economic system to be characterized in an integrated way
in relation to an issue of sustainability

The purpose of the analysis at this stage

A quantitative characterization of the issue addressed in the case study
illustrating the potentialities of the DECOIN tool kit

Pointing at new perspectives, findings, explanations in relation to the case
study, and formulation of research questions to be answered in the remaining
activities of the SMILE project

Follow-up

Further application of the tool kit on the research question indicated in this
first phase



The general structure of a SMILE case study in this Work Package

A multi-scale integrated analysis of the performance of Catalonia

The case study In relation to the issue of sustainability
The methodologies of the tool-kitused = MuSIASEM, SUMMA, ASA

Documents produced

MuSIASEM analysis of Catalonia — historic series, comparison with EU,
plus presenting a few ideas for futher elaboration

MuSIASEM analysis of Catalonia — paper on policy implications
MuSIASEM analysis of Catalonia — household metabolism
MuSIASEM analysis of Catalonia — land use metropolitan area

SUMMA analysis of Catalonia — assessment of natural support ecosystems
ASA analysis of Catalonia — decomposition analysis historic series (energy intensity)

Follow-up

Comparison of the trajectory of Ireland and Catalonia
777



The general structure of a SMILE case study in this Work Package

A multi-scale integrated analysis of the performance of rural LAOS

Thecasestudy .\ ejation to the issue of sustainability

The methodologies of the tool-kitused  MuSIASEM, SUMMA
Documents produced
MuSIASEM analysis of Laos — multiscale and spatial analysis of rural LAOS

SUMMA analysis of LAOS — assessment of natural support ecosystems

Follow-up

Check if the same approach can be followed for the forestry case study of Finland
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The general structure of a SMILE case study in this Work Package

A multi-scale integrated analysis of the performance of Romania

Thecasestudy .\ ejation to the issue of sustainability

The methodologies of the tool-kitused  MuSIASEM, SUMMA?

Documents produced
MuSIASEM analysis of Romania — historic series, comparison with EU
MuSIASEM analysis of Romania — quality of data
MuSIASEM analysis of Romania — going to level n-3 and n-4 in the service sector

Integrated analysis of Romania — black economy and emigration (Lucien paper)

SUMMA analysis of Romania? — assessment of natural support ecosystems

Follow-up

Comparison of the trajectory of ?
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The general structure of a SMILE case study in this Work Package

A multi-scale integrated analysis of the performance of the agricultural
The case study hal : ) -

sector of Campania in relation to the issue of sustainability
The methodologies of the tool-kitused = MuSIASEM, SUMMA, ASA
Documents produced

SUMMA analysis of the agricultural sector of Campania — historic series,
comparison with Italy, characterization across levels (national to farm level)

MuSIASEM analysis of the Campania case study — socio-economic interface
ASA analysis of the Campania case study — decomposition analysis historic series

Follow-up

Comparison of . . .
777?



The general structure of a SMILE case study in this Work Package

A multi-scale integrated analysis of the performance of the forestry

The case study sector in Finland in relation to the issue of sustainability

The methodologies of the tool-kitused = MuSIASEM, SUMMA, ASA
Documents produced

MuSIASEM analysis of the forestry sector in Finland — scaling and heterogeneity
looking for relevant types and looking for geographic differences

SUMMA analysis of the performance of different typologies of production
and different areas

ASA analysis of the forestry sector in Finland — decomposition analysis historic series

Follow-up

Check hypothesis and verify the possibility of performing a more effective analysis
777



The case study of Catalonia

A multi-scale integrated analysis of the performance of Catalonia
In relation to the issue of sustainability

Using MuSIASEM to study across levels the metabolic pattern
of Catalonia in comparison with EU countries



The importance of going multiscale

Indicators relevant for the I=PAT relation and the “black-box level”(level n)

Spain Germany U.K.
| - CO2 Emissions p.c. (ton/year) 352 897 558
P — Population (millions) 42.3 82.5 50.1
A - GDP per capita (€/year) 17,900 26,800 27,000

T - CO2 Emission Intensity (kg/€) 0.46 0.41 0.35



Level n Average Society

Lin ¥

. | Belgium, 1992 |
N

| Finland, 1992 | Sweden, 1992

———
-

Netherlahds, 1992 |
) U—
e 1
Spain, 1992 . ) SLOPE 2
| Greece, 1992] -~
s T >

| - | t A T . L - =

Energy consumption MJ/hour

20,000

SLOPE 1\ Sooom - 15.000

GDP/hab €/per ¥ Linv

P |5 GDP/hour [%

25,000 20,000 25,000



Lin¥

| Germany PS, 1992 |

| Germany PW, 1992 |

=]
)
=
o
1° )
—

| Germany Societal Avergae, ‘FQQ?.]

1 /
» RSl (€75 8)
5|
F .<='
x | | Germany AG, 1992 | Germany SG, 1992
w — - -
0 g 10 15 20 25 20 35 40 45 50
ELP - €/hr vl Linv




=
-
- | Spain PS, 1992 |

| Spain PW, 1992

Spam Societal Average, 1992]
£ ?
%
E
o
= - [ Spam AG, 1992] | Spain SG, 1992
20 25 a0 a5 40 45 50
| ELP - €/hr v| Linv
2005

|ﬂt:='~-: - - - - - : : : : : : : i)



LS
:ic_
: | UK PS, 1992
‘\\\

. | UK PW, 1992]

- | UK Social Average, 1992] |
£
£l _
= r%—- \ -
x| (UK AG, 1992 | UK SG, 1992 |
w

0 ] 1a 15 20 25 a0 a5 40 45 a0
ELP - €/hr Y Lin?

— 2005
| > |[;;s I : : : : : : : : : : ; . )




N I||

5 GERMANY UK
d 1992-2005 | el n-2 1992-2005  [UKPs, 1992 ,j‘
| Germany PS, 1992
Level -1 Level n-1
[Germany PW, 1992] _ part part
< ( ” UKPW, 1992 | = = = — _
L ; -
| Germany Societal Avergae, 1992 | TITT - (\w ’)
2 v éIUK Social Average, 1992 | _———
= whole’ SToagmo "
£ | WY ' whole [CleieloRe e BT's)
= :' < H:ﬁevel n-2 Level n-2 B = T
x| G AG, 1992 1 1 \
z _._ p, |Comens 26.1662)  |Gomany 50, 1007 Il .: <pe.we2)  (UKSG.1e92)
10 15 20 25 30 35 40 e
10 15 20 25 30 500
Level n Level n v LinY
- > ps |
oo | Il
5 ¢ SPAIN IRELAND
- 1992-2005&,3;” PS 1992&1 1992-2005 |m
Level n-1
Lg\ﬁl n-1 part
: (Spain PW, 1992 1992) P B |ﬂ_"e‘a”d P, 1?’_3_‘"’-' e 5
( \0@ /\ =| Ireland Societal Average, 1992} 1;;;::;:;
=| Spain Societal Average, 1992 IR whole 4
£ Wholef"l -t > :- x| % | ireland SG, 1992]
2l i —
. O e \ gy | In_r_gtand AG_,_1992| _
= ol : : [ Spain AG, 1992 [ Spain SG, 1992 ! - ' ' i o
e o S S A ¥/ LinY
[i] 5 10 15 20 25 30 Leve I n 2005
Level n ] & =
2005




| Productive Sectors (HAPS), 199[}] 0
O >
QO
\ D o
\ 5
Q

Q

250

Agriculture (HAAG), 1990 |
—

~
-

Paid - Work (HAPW), 1990

150

{LLL

-~

Er

-

| Service and Government (HASG), 199[}]

Catalunya Societal Average, 1990 | ~

edRNENgY consumption MJ/hour, .

r/-_ -

=4

0 5 10 15 30
ELP (€/hr) GDP/hour v Linv
2009
> = T



Energy consumption MJ/hour

Exploring the metabolic pattern at level n-2
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Energy consumption MJ/hour

Exploring the metabolic pattern at level n-2
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Comparing the metabolic pattern across level n-1 and level n-2
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The case study of Catalonia

A multi-scale integrated analysis of the performance of Catalonia
In relation to the issue of sustainability

Applying MUuSIASEM to the density of flows per unit of land



I Not Colonized
[ | Agriculture

B Urban
[ ] Industrial
[ ] Leisure

Pattern of land uses in Catalonia
compatible with MuSIASEM

. categories of human activity




Severe heterogeneity and non linearity in the pattern
of land-use in Catalonia

TAL — 3,210,000 ha

NCL - 1,980,000 ha
COL - 1,230,000 ha

AG — 1,104,000 ha

PS — 32,000 ha
SG - 35,000 ha
HH — 60,000 ha

100%

61.6%
38.4%

34.4%

/ > 90% of GDP

1.0%

1.2%

) 80/" % 4% Urban
. 0
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Examples of the hard work of
Agustin and Miguel
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Figure A7. Map of the logarithm of the ratio of homan time devoted to household activities and to paid work in the productive sectors. Colars identify the three distributions
described by the histopram.



Fignre A8 Clusters (LI54) of human time devoted to paid work in the prodocive sectors. Bed, clusters of high valoes; blue, custers of low values
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Examples of the hard work of
Gonzalo
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Household typologies (level n-2)

Functional types

expressing
MEDIUM . vived _ .
SCALE o ioriies  investing
on change saving
FARGE s SHORT
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per HH

Number of people, by age categories,
typology

Household typology

Single
Single parent Couple
parent two and Couple with two
Three one more with one and more Two or
Two and more | son/daug | sons/dau | son/daug | sons/daug more
Sex Age category Worker Retired persons persons hter ghters hter hters families Total
Men <15 0 0 0 6.340 4.076 14.944 98.267 372.688 21.510 517.824
15t024 2.430 0 4.859 0.718 11.338 30.775 81.797 232.432  12.958 386.307
25t044 70.739 0  207.502 46.570 33.012 27.706  339.549 487513  21.222 1.233.814
451064 42.942 0  157.092 44,573 11.959 13.046  207.644 315.270  22.286 814.811
65 and more 0 41.545 281.682 27.392 6.391 5.022 72.133 31.957 16.435 482.558
Total 116.111 41545  651.136 134.593 66.775 91.493  799.389  1.439.861  94.411 3.435.314
Women <15 0 0 221 8.190 5.313 14.831 94.520 349.302 15.716 488.093
15t024 783 0 15.651 7.826 11.738 29.737 68.082 219.116  13.303 366.236
251044 28.876 0 171.555 29.442 39.633 36.236  311.403 494.848  30.574 1.142.566
451064 42.462 0  207.279 35.198 44.696 46.372  189.401 258.122  21.789 845.320
65 and more 0  190.258  269.620 59.390 35.214 17.870 39.418 46.251 10511 668.531
Total 72.120  190.258  664.326 140.046 136.594 145.046  702.824  1.367.637  91.895 3.510.746




Women by HH Typology

Worker
Twicy or mare 2,19 Retired
families 54%
2. 6%

Two persons
18,8%

Couple with two and

more
sonsfdaughters Three and more
39,0% persons
4.0%

Single parent one
sonfdaughter
3,9%

Single parent two

and more
Couple with one sons/daughters
son/daughter 4,104
20,0%

Men by HH Typology

Wyorlker

Two or more 3.4%
families
27%

Retired
1,2%

Two persons
19,0%

Three and more
persons
3,9%
Couple with two and £

more Single parent one
sons/daughters son/daughter
41,9% 1,9%

Single parent two
and more
sons/daughters
27%

Couple with one
sonfdaughter
23,3%

Total Population by HH Typology

Two or more
families
2,7%

Couple with two
and more
sons/daughters

40,4%

Retired
3,3%

Two persons
18,9%

Three and more
persons
4,0%

Single parent one
son/daughter
2,9%

Single parent two
and more
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Couple with one
son/daughter
21,6%
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Household typologies (level n-2)

Level n-2 Functional types

MEDIUM




“Consumption” of HA¢

Consumption
H ea.lth Thousand of HALeaLTH P-C-

Age categories visits year % of visits HAEALTH Population Year
Men <15 2.663 7,2% 23.001.280 517.824 44.4
15t024 965 2,6% 8.332.693 386.307 21,6
25to44 4.026 10,8% 34.778.666 1.233.814 28,2
45t064 4.366 11,7% 37.711.924 814.811 46,3
>64 4.218 11,3% 36.438.607 482.558 75,5
Women <15 2.413 6,5% 20.848.703 488.093 42,7
15t024 1.466 3,9% 12.665.583 366.236 34,6
25to44 5.930 16,0% 51.227.294 1.142.566 44,8
45t064 5.665 15,2% 48.935.758 845.320 57,9
>64 5.464 14,7% 47.204.371 668.531 70,6

37.176 100,0% 321.144.878 6.946.060
E d th Time allocated Consumption
u Ca O n to Study HAgp p-c.

Age categoriey [h/day] Population HAsT % Total HAst | HAgp [h/year] Year
Men <15 2,5 517.824 1.312.728 23,6% 71.214.971 138
15to24 2,6 386.307 1.016.953 18,3% 55.169.295 143
25t044 0,1 1.233.814 176.435 3,2% 9.571.549 8
45t064 0,0 814.811 13.689 0,2% 742.613 1
>64 0,0 482.558 9.329 0,2% 506.119 1
Women <15 3,0 488.093 1.448.508 26,0% 78.580.966 161
15to24 3,3 366.236 1.213.084 21,8% 65.809.286 180
25t044 0,2 1.142.566 271.816 4,9% 14.745.932 13
45t064 0,1 845.320 78.108 1,4% 4.237.304 5
>64 0,0 668.531 29.950 0,5% 1.624.786 2

5.570.601 100,0%| 302.202.819




Hours

Overall "consumption” of HAsg by Household typologies
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Hours
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"Consumption' of HAsg by average person of HH typology
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Next steps (1)

Level n-2 Functional tipes
MEDIUM
SCALE  perepived
-
on change
LARGE _ Investing SHORT
. SCALE expressing ; SCALE
Indirect poliieal ARG —
Consumption preferences € market
(requirements) preferences
Purchasing
Wages
Other activities

Work




4

Population structure
Catalonia (2003)
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Next steps (1)

Overall "consumption” of HAsg by Household typologies
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To end up Catalonia:

SUMMA ?

ASA decomposition analysis on energy intensity

TET _ THA HApw ETpw  TET
GDP ~ GDP ~ THA HApw ~ ETpw




Examples of the hard work of
Alev (on Romania)
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To end up Romania:

Raluca made a comparison Bulgaria, Hungary, Romania

Raluca made an analysis in the service sector down to level n-3/n-4

Lucien wrote a paper on black economy and emigration

Alev is writing something on MuSIASEM and quality check on
statistics

SUMMA ?



Examples of the hard work of
Tarik



Studying a country without big cities . . . RDP LAO

\‘bQGIS 2008



The Multi-Scale Approach
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Farming System Type #1 - Slash&Burn




Land use analysis (level x)

LandUseF S-1

B forest
B othercrop
| pasture

rice
swidden
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MOIR - HH Type A (Slash-and-Burn+Crop mix)
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MOIR - HH Type B (Rice + Cash Crops mix)
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Scaling up - household types onto village types
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Land use map - village




Socloeconomic
performance

MOIR - Village Type #1

ﬁ Land Uses map

Land Uses Map Village
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dl:-home garden; d2:home garden
d3:Tainfed field ; d4-reinfed field
d5:paddyfield: d6:reinfed field
d7:shehlterhelt; 38: vegetable feld

¥0: rainfed filed ; ¥10: reinfed and vegetable; ¥11: paddy field
¥12: padd v fied ; ¥13: shift padd ¥ field; ¥14: rainfed feld
¥15: rainfed field; ¥16: woodlot; ¥17 - feil margin ; ¥18: shelter belt
d19: hedge: d20: hedge: ¥21: vegetable; ¥22° vegetable;

¥23: home garden; ¥24: home garden; ¥25: large margin;

d26: large margin; ¥27: small margin: 428 small margin;

d29: shehterbelt; ¥30: grass dyke; ¥31: grass dyvke

Profile of allocation
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Farming System Type #2 Extensive rice cultivation
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Farming System Type #3 — Cash Crops
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Moving to level x+1
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Moving to level x+2
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Level x+2 = LAQOS
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Level x+2 = LAOS
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Farming System 1
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Farming System 3
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Comparison of the 3 Farming systems
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