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Key data and information requirement

Media, politicians, and the general public
like scientists that “keep 1t simple”

BUT ...

“Make everything as simple
as possible, but not simpler’




The amount of controls and commands needed by a pilot




Would you fly on this airplane?




This 1s where the concept of “HOLON?” enters into play . . .

Inside view

4EEE—




Sustainability indicators have to check “sustamability”
in relation to three 1ssues:

(1) FEASIBILITY - compatibility with external

constraints

() VIABILITY - compatbility with internal
constraints

() DESIRABILITY - compatiblity with normative
values

Quantitative information usetul to deal with one of
these 1ssues 1s not reducible to quantitative information
usetul for dealing with the others, so we have to learn
how to hande multiple scales and multiple dimensions



DEPLETION!

FEASIBILITY

“the view from outside”

E}ﬁ’;’“ A COMPATIBILITY WITH
EXTERNAL CONSTRAINTS
PROCESSES OUTSIDE
ecological HUMAN CONTROL !
funds
OUTPUT
- / FLOWS
4 N
ecological
tund
FILLING! HHES SINK

N SIDE




VIABILITY

SUPPLY OF NEEDED “the view from mside”

INFLOWS AVAILABLLE

“BY DEFAULT” COMPATIBILITY WITH
INTERNAL CONSTRAINTS

PROCESSES UNDER
HUMAN CONTROL

characteristics and proper
interaction of the parts

NEEDED SINK CAPACITY
FOR OUTFLOWS AVAILABLLE.
“BY DEFAULT”



Values, Taboos, Cultural Identity DESIRABILITY

Path Dependence (history matters . . .)  « hose view counts?”

Pleage ancwer «tﬂ" e‘n or «{3 1 Qe” COMPATIBILITY WITH
u | she
If [ were a chicken, [ would gladly | SOCIAL INSTTTUTIONS

duffer and die to become a “nugget”. | PROCESSES UNDER
~ HUMAN CONTROL




Lessons learned from the FAO-GIZ project
the nexus between food, energy, water and land use
http://nexus-assessment.info/

N The epistemological predicament faced
" when accounting food tlows




Population Structure . .
Dietary needs of the population

FLOW €ele elgments
Food Ener: I . .
il (iG:W) (;, T || Inside view

HH 5.9 15 4.5 2¢ 00 Diet Requirement
SG 1 M Female m Male . Unit: Ploule CARB PRO FAT

0.8 P

l0SSES Tourist 0.1 Negl Negl
BM \ \ 23 250 ( Rural 2.1 04 0.9
AG 13 | O\0\ | 110 50 | 1 Urban 15 03 07
EM negl |2 \ M260 |8 | negl 0.2

exn-.. | 0 ). Diet composition
’#.. . 7

Agricultural S
pattern Unit: PJoules CARB PROT FAT
6 3.6 0.7 1.6

S Cereals, roots 2.7 0.3 Negl

Animals products 0.1 0.3 0.3

Y18 Veg. and fruits 0.1 Negl Neg|

72 Ol Negl Negl 1.2

Others i 0.7 Negl Negl

Primary Agricultural Products

Nutrients supply by agriculture or imports




Multi-Level Grammars Final Cong::~mtinm

Impaorts

f
Agricoltural Products
FEASIBILITY CHECK

Mmoo

USA — 1,000 kg p.c./year
China - 300 kg p.c./year

External View
Black-Box/Context

Large Scale
tonnes tonnes
of vegetables and of other
fruiis products
tonnes of

animal tmnelasaf
products Cereq

Internal View
Inside Parts

Gross Requirement Local Scale

( W ¢ USA — 200 kg p.c./year
China — 250 kg p.c./year
USA — 1,000 kg p.c./year g p-c./y

China - 300 kg p.c./year Dieta;;/- Ir;t-ai(‘e_ - !
c L } DESIRABILITY CHECK
§ Internal View
. Parts/Black-Box
c Meso-Scale L

- ) ~ X == __ USA-800 kg p.c./year

Loss| Technological and  ES Chifa — 50 kg p.c./year
Economic processes

Invested in Food

VIABILITYCHECK .
Production
s | = p—
=2 (F) Proteins (PRO) of hl!man land use
HUMAN ACTIMITY nchvity
Giga hours (Gh) Fals (FAT)



USING
NUTRIENT
CARRIERS

f gross )
8.0 PJ/year

4 )
6.7 PJ/year

imports mix

carbohydrates
proteins
. )
Imports
84%

\ J
4 )
domestic

supply
16%
\ J

4.4; 0.7, 1.6

J

(1.3 PJ/year\

domestic
supply mix
0.8; 0.2; 0.3

N\ _/

LOSSES
VAN CARB PROT
40N & dissipative
:' 0.8 PJ/year\: (final consumption)
: losses mix :
] . 1
\ %02 ) 5.9 PJ/year
exports mix |
i nggligible E HH (PJ)
N o o o
Vegetable 3.6; 0.7; 1.6
PJ/year
1.0; 0.1; 0.0
Grains
PJ/year hypercycle
3.6; 0.4; 0.2 (internal consumption)
Oils
P)/year 1.3 PJ/year
0.0; 0.0; 1.2 AG (PJ)
Anim. Prod.
Pj/year 1.1; 0.1; 0.1
0.1; 0.3; 0.3
het 7.2PJ

OUTSIDE VIEW

Diagnostic step

INSIDE VIEW



What if we want to implement this food grammar
to check the requirement of land and water
availability?

Then we have to use categories of accounting
relevant for the “external view”



animals

/ gross \

USING
AGRICULTURAL
PRODUCTS

757 x103 t/year

vegetable
grains
imports
66%
\ J
4 )
domestic
supply
34%
\_ J

(503 x103 t/year\

imports mix

95; 324; 33; 51
\_ J

(254 x103 t/year\

domestic
supply mix

177; 1; 5;71
\ J

\_

—/

\

LOSSES
A\

]

I
I
I
! 58; 21;2;19
.

————————————

| exports mix
:\ negligible

————————————

fyear )

vegetable
214 x103t/year

grains
304 x103t/year

oils
36 x103t/year

anim. prod.
103 x103t/year

net

657 x103 t/year

dissipative

(final consumption)

565 x103t/year

HH
211; 216; 36; 102

OUTSIDE VIEW

hypercycle

(internal consumption)

92x103 t/year
AG

3; 88;0;1

INSIDE VIEW

Diagnostic step



External constraints: checking suitable lands

Sugar Cane Types of Soil Slope

suitable land for a different
with soils compatibility location of crops mix

Previous +  Compatibility + Slope
Locations

Suitable for new crop mix
Suitable for maize

Only suitable for sugarcane



Unit hm3 hm3 5 /} ; :‘«3& hm3

Crop/ USEg-2  USE b-3 = ') 2 SE total
Grou 1 A 3 %) 6

,/nﬂ“ b
Maize 0 R 1 1
|Potat /" 4 4
'Swee : yi ?ﬁ\ 0 0
\Cassa Y AT T \o 0
|Taro 0 f= » _ \0 0
Bean: d A } > \1 1
s . =
YR :
L. . a}&y
i |
Unit ha mm mm ha mm mm ha mm mm ha
(I/m2) (I/m2) (I/m2) (I/m2) (1/m2) (1/m2)
. Area BCWR1 GCWR1 AREA1 BCWR2 GCWR2 AREA2 BCWR3 GCWR3 AREA3
Crop/Indicator
Harvested

Group 1 1,880 0 300, 1,122 0 289 445 0 386 312
Maize 335 0 278 200 0 273 79 0 418 56
Potatoes 1,072 0 320 640 0 316 254 0 478 178
Sweet potatoes 74 0 310 44 0 306 17 0 374 12
Cassava 38 0 290 23 0 286 9 0 6
Taro 36 0 329 21 0 324 9 0 6
Beans and Peas 326 0 269 194 0 227 77 0 275




Lessons learned from the FAO-GIZ project
the nexus between food, energy, water and land use
http://nexus-assessment.info/

The epistemological predicament faced
when accounting energy tlows




ENERGY GRAMMAR

| _—
: I - T T T T P! !
| | | | ! :
| 1 I I : I
--f Imports | | | |
as EC | [ ! I
I ! : :
: Thermal : 1 1
| energy I U |
Imports 1 I v | 1
as GER | Gross > | Net I
ENERGY | Supply (IR, | Supply
& of EC | S lorec |
MINING | L !
| :gﬁs.ﬁls I [ Mechanical 1 o : :
I | [ energy 1 (& I
| I | I l W \I™ HYPERCYCLE part !
] : N\ Ly EM o
|( | : % I\\'| | [HA ETt PCt ETm,PCm] | I
. | :
Primary | l P —— :
E ner | [ Produgtion Factors | | = |
| |
S gy : : Gross used by Hypercycle Part 1 I En d Uses for |
\OoUrees i ! L ' ' making EC :
| !  Energy 1 !Net, ! &
. et |
hysical I I e e e e e e e e e =
| Py ' Carriers Lo '
I quantities : : : , EC
e e == - | hon-equivalent; | :
. 1 .
I quantities!!!! : : I Slide 11



EXTERNAL VIEW

REQUIRED PHYSICAL GRADIEN

Stock-flow
(non-renewable PES

Fund-flow
(renewable PES)

S

INTERNAL VIEW

Sink Capacity
domestic Sink-side Supply-side
coal 27.4 Mton CQ | 9.3 Mtonnes
oil 0.9 Mton CQ | 0.3 Mtonnes
gas 0.9 Mton CQ 0.4 Gn?
nuclear mine wastes | see imports
hydro/wind et kinetic energy
biofuels | N p pesiticides land, water, soil
coal 60.2 Mton CQ | 20.4 Mtonnes
oil 221.7 Mton CQ 69 Mtonnes
gas 59.1 Mton CQ 27 Gn?
uranium |=2-174 kton HLW| 1,244 tonnes
imports

ENERGY SYSTEMS CONVERTING PES = EC within EM

Spain 2004

Regt of LEc  JEC JEC J-EC
O - -
Societ therm _ electr losses therm electr
y 2,990 850 200| 70
21
\
NSE
PRIMARY ENERGY SOURCES ( WS
Proxies  ['g 070 4 N |GrossSupply
— EM Energy Carriers
[5,720] | 3,400{[2,67G
210 | 80 3,400( 1,000
commodity thermal electric
TPES J-EC| J-EC
J-? therm| electr
273 > 20 90
12 > 12 | negl
15 > 15 | negl
[690] N - 230
200 > - 200
3 160 | negl
600 3 50 | 190
>|2,630 90
Tﬁ%l: 5 210 | 200
PECM L— PSM \_ -)

Dataarein PJ



BP statistics =000 ey B = == == = - ~
US statistics Renewables |

Partial
Subtitution s
Method 125. ,M\)&\\&‘J :
5{ S\)S@X
The PES “hydro”
produces more
— SVV EDEN kWh of electricity —
than the PES
Furostat sto+ S “nuclear” . ..
IrA egef‘ﬁ
N@
F nysical
Energy
Content

Method



Lessons learned from the FAO-GIZ project
the nexus between food, energy, water and land use
http://nexus-assessment.info/

The epistemological predicament faced
when accounting water flows




Large scale I Local scale

n n-1 n-2
Water -
: Consumption
su i
pPply (life water) Households
Surface
(blue water)
Agriculture

Effluents Soil
(greer? water) /

N / ey
Percolation | ™
Water Production
(economy wat.) Services

Und d Aquifers TR LT
ndergroun
transfers (blue water) '

— A =

Triadic reading 1: “the external view” Triadic reading 2: “the internal view”



bl spod _Eﬂmm._:lw_
pue1jo Apaoy w I

ueuwny Abioug usaID) ; eugiedwos yoea
salepayy spodxg enjg =l 10} PAPENXS IS]EM [B]0 |
josimnoy e jo asnjpanq
“Jo asn puj !
spunjuensiey,  (cwy) apeis J8iem fenuin Euily) o511 18020 18N (ctwy) 8511 18JEM S50ID (cuny)weasudoidde sa1em

saobajen |euwo-

salobsjen) ojuewss
p—: 1
S3dSN dNd NDIFHO04 .
. swesks003 |
07 =mw.w NQOOLL ‘oooooL] | sz seiem pajeudorddy uon
SpEl] IsjeM [EnUIA ( ,/r _ _
f pajonuco-N BIEM 10§ | T8
oLl uoct

SEMUGIN ; uogepdinal g
[ozz 8607 0cs 005 00g bt _

™, punoicy 0oL

858 . (Addng

..... -..-..-.n n-.. nn. EEEE:& mmm |
[o'o'o'se ‘0'pf ‘ov'06S ‘g2l Jeemenig . . § i
- 6e ! |  BEM IBEM
eSSBS A - 20BIINS G
a5 EM 5501 |
[b'0’'0'v8 “0'v8 86 ‘00001 '82] IREMES0D . : N . .
HH J S b 104D HALVM
as() JejeM 1eN X-u't| XU

Jewweib sejem jo sidwexg -¢ a1nbiy



Figure 5: Examp

n+x | 1 =X Indicator/ | Extract EXT EXT | EXT
14X | A, 1) : USE | USE
WATER CY( < > Compartmen ion Blue- Blue- | Gree Losses | Total
Water Appropriation t | , Total | Surface | Ground n
— Whole (n) 1,706 555 432 | 718| 108 | 1,599
Sm HH (n-1) 98 74 24 0 14 84
Walter HH-Urban
lidiow (0-2) 41 31 10 0 0 35
g:;;;“ral 57 43 14 0 0 49
Ground
Water PW (n-1) 1,608 481 408 718 94 | 1,515
PW-SG (n-2) 17 13 4 15
PW-TR (n-2) 1.72 1.30 0.42 1
Pracitilion PW-BM (n-2) 27 20 7 4 23
oro | [ PW-EM (n-2) 262 255 7 4| 258
oil Water >
s PWEAG (n-2) | | 1,300 192 390| 718 84| 1,218
Non Appropnated Waler 2500 [ * Water Renewable Res ources
Ecosystems ! drifﬂﬂﬁm omlpart Extraction- | (WRR) Extraction
ly;(iqp Py TOTAL Surface Ground Total as (%) WRR
system)
Inflow Inflow
Territorial System
Semantic Categories Covered (n+1) 1,492 2,055 778 2,834 >3
Mare Aux Vacoas- 252 344 130 474 53
Upper (n+1)
Water appropration (im3) & Water Use (im3 ( -
Pprop (hm3 Gross Water Use (hm3) Mare Aux Vacoas 193 88 34 122 158
Lower (n+1)
Directuse of Port-Louis (n+1) 291 562 213 775 38
Total water exiracted for j= Blue | North ""ﬁ;‘
eachcompa A Green (ll|l_- 291 259 98 358 81
South (n+1) 247 383 145 528 47
East (n+1)' 229 464 176 640 36
Uncovered (n+1) 214 820 311 1,130 19
TOTAL (n) 1,706 2,875 1,089 3,964 43




WATER CYCLE

Water
Inflow

Precipitation

Non Appropnaied Water

Figure 5: Examp.

n+x | n n-x

<% L

Water Appropnation

2800

210

2500

Semantic Categories

Water appropriation (hm3)

Gross Water Use (hm3)

Directuse of
Totalwater exiracied for j= Blue
each comparimeni Green

Liphe4 Summer School 2013.

555

432

Soil Waler A

] Water Renewable ource
I drifmmomlpart Extraction- | (WRR) R‘\ \ Extraction
?gufp ply TOTAL Surface | Ground 'ﬂs{l \ as (%) WRR
system)
Inflow Inflow
Territorial System 1,492 2,055 778 2,8 53
Covered (n+1)
Mare Aux Vacoas- 252 344 130 474 53
Upper (n+1)
Mar e~ 193 88 34 122 \ ¥ 158
Lower (n+1)
| Port-Louis (n+1) 291 562 213 775 & 38
North (nEig 291 259 98 358 81
South (n+1) 247 383 145 528 47
East (n+1) 229 464 176 640 36
Uncovered (n+1) 214 820 311 1,130 19
gJeidomn 4. 1,706 2,875 1,089 3,964 43




MuSIASEM as a simulator tool: scenario 2 in Mauritius

Transition from a cropping pattern based on sugar cane to another cropping pattern

Facing internal constraints: new crop mix is incompatible with the profile of HA

FOOD

DEMAND

ENERGY

WATER

VALUE ADDED
(P)-NFS) (PJ-GER) (hm3-GWR) (million US$)

HUMAN
ACTIVITY
(million hr)

LAND USE

(ha)

POWER
CAPACITY
(GW)

. N/A 28,070
N/A 39 540 8266 (!) 1273 (!) 127,092 3
THIS SCENARIO IS IMPOSSIBLE BECAUSE OF AN 680 (1) N/A 1
INTERNAL CONSTRAINT — IT WOULD REQUIRE 92 (1) N/A 1
TOO MUCH WORK IN AGRICULTURE . .. 409 (1) N/A 1
N/A V] 24U 1,250 280 99,022 0
N/A 2 260 212(1)  \.8()/  negligble 0
2.1 1 110 N/A \N7A N/A N/A
8 56 730 N/A 11,469 127,092 14
negligible 0 200 5,197 N/A N/A
5.3 48 480 5,648 N/A 211,466 N/A
SUPPLY N/A 7 N/A N/A N/A N/A N/A
2.7 N/A N/A N/A N/A 20,516 N/A




MuSIASEM as a simulator tool: scenarios in Mauritius

Transition from a cropping pattern based on sugar cane to another cropping pattern

Keeping the actual supply of AG-labor the new cropping mix would reduce Land Use

DEMAND

SUPPLY

FOOD

ENERGY

WATER VALUE ADDED
(PI-NFS) (PJ-GER) (hm3-GWR) (million US$)

HUMAN
ACTIVITY
(million hr)

LAND USE
(ha)

POWER
CAPACITY
(GW)

5.9 28,070
N/A 39 540 8,714 1,273 120,211 3
N/A 8 15 5,178 680 N/A 1
N/A 13 1 826 92 N/A 1
N/A 16 23 2,158 409 N/ 1
N/A 0 240 372 @ (218155 ) o
N/A 2 260 180 : neghgible 0
2.1 1 110 N/A N/A N/A N/A

8 56 730 N/A 11,469 120211 14
negligible 0 200 4,822 N/A 70,326  N/A
5.3 48 480 6,235 N/A 192,656  N/A
N/A 7 N/A N/A N/A N/A N/A
2.7 N/A N/A N/A N/A 21,815  N/A




exporter of natural
resources. ..

ENERGY WATER
(P-GER) /' (hm3-GWR)

food supplier

FOOD
(P)-NFS)

I GDP
' (billion USS)

5.2

exports

60 consumption
& investment

supply

N/A imports
65

imports

Punjab, India (2010)*
FLOWS

* numbers may not add up
due to rounding

fully dependent
on external energy

731 MuSIASEM as a diagnostic tool: Punjab



MUuSIASEM as a diagnostic tool: Punjab
GDP p.c. and Share of Agriculture in GDP

State

GDP p.c. Share of Agriculture
(USS ppp) as % of Total GDP
(2005-06)

| Puducherry 6,600 5

| Haryana 5,300 20

| Maharashtra 4,700 10

| Punjab @

| Gujarat 4,100 16

Kerala 4,000 17

Remittances as % of GDP

18%

16% N —Punjab
14% ~ —|ndia
o )( \\
10%

8% \\ T~

6% \

4% \

2%

\

0%

2006 2007 2008 2009 2010

The special situation of Punjab |

mitlion Population growth

28 P

27 /

26 /

25 )

24

23
22

2001 2011

Economic Labour Productivity

Economic Sector Economic Labour

Productivity ($/hour)
Agriculture, forestry and fishing
Manufacturing 3.6
Construction 1.2
Wholesale, retail trade 3.1
Transport, storage 4.2

Financing, insurance 3.1



MuSIASEM as a diagnostic tool: Punjab

Subsidies: addressing an internal constraint . . .

4500
= _— p— e —— e, —————
4000 ‘//\\w» —— ~—~— s s
3500  —
2000
1500 o~ N — ’""&
/\/\
1000 ~
500
0 rr 1 1 1 T T T T T1T¢Yy T T 71T 71T T T "'1mTN T/ 71T/ /" T ""T T 1T 717 71T T T 71T T T 1
O 9 &N MM 1 OMNNOWOMPR A N M T W OIN W OO A N M W O~ 0 O O
00 00 00 CO C0 CO CO 00 CO O [0 O O Oy O O O v OO OO © © ©O © O O O © O O
O OO O O OO Oyjoh O O Oy &) ) OOfjoh O oy © O OO O OO O O o o
™ = 4 =+ A A A A A H A A N NN NN N NN N NN

—Surface Water —Gr(rundwater —Totgl
Heavy Monsoon
- more water. .. Free/flat rate electricity Slide 30




5. MUSIASEM as a simulator tool: scenarios in Punjab

International

INDIA

Minimum
support
price

ELP 57 Rps/h

\ Y anaged
Land

Slide 29



Participatory Integrated Assessment: the unavoidable
entanglement between “normative” and “descriptive”

Lessons learned from the PARTICIPIA Project:
Participatory Integrated Assessment of Energy
Systems to Promote Energy Access and Efficiency

http://www.participia.net/



Relevant for the
Environment

GHG
emissions

Deforestation
(for feed)

N-Pollution

Need of
subsidies

Production
cost

Job creation

Relevant for the
Producer

Relevant for the

Consumer
Final
Price
Quality milk

_.-Convenience

Food Security
(supply)

Food safety

Rural development

Relevant for the
Country




Chain of choices leading to the selection of an indicator on the NORMATIVE SIDE

Individuation
o Perception Motivation of relevant Individuation
Values Prmciples of problems for action narratives of targets

(causality)

a

Individuation v

Individuation Individuation Individuation .
of relevant of pertinent of pertinent of pertinent Meaningful
narratives == Attributes => models > data = odescrlptlove
(scales and . . information
(states) (causality) (observations)

relations)

Chain of choices leading to the selection of an indicator on the DESCRIPTIVE SIDE



NORMATIVE SIDE When operating in a

Values Principles Post-Normal Science

high situation . . .

Perception Motivation
of problems for action

-
=
¥ )
=
-
Individuation Individuation E
of relevant  of targets
narratives
(causality)
low ' high

Systems Uncertainty

Individuation of  Individuation Individuation Individuaton = Meaningful

relevant of pertinent  of pertinent of pertinent ~ descriptive
narratives attributes models data information
(scales and relations) (states) (causality) (observations)

DESCRIPTIVE SIDE



NORMATIVE UNCERTAINTY

CONSIDEREL
AS RELEVAN

RELEVANT
ATTRIBUTES

the consumer

final price

CONSIDERED ALTERNATIVE

“High Tech”
commodity
for the market

GOOD

Jrdgal
quality product
for the market

MORE OR LESS

“household”
subsistence

GOOD

guality of milk

MORE OR LESS

GOOD

MORE OR LESS

convenience

GOOD

BAD

BAD

the producer

production cost

MORE OR LESS

MORE OR LESS

GOOD

available subsidies

GOOD

MORE OR LESS

BAD

he environ

risk protection MORE OR LESS MORE OR LESS BAD
reliable supply GOOD MORE OR LESS MORE OR LESS
the country food safety GOOD (?) GOOD BAD
rural development BAD GOOD BAD
GHG emission BAD GOOD GOOD

N leakages

BAD

GOOD

GOOD

deforestation (feed)

BAD

MORE OR LESS

GOOD

DESCRIPTIVE UNCERTAINTY



Problem Structuring: a brutal simplification of the information space

Other Social Actors Decision Makers Scientists
information space information space small information space
virtually infinite but not always known very large

* ethical principles * ethical principles * ethical principles

* entities “we” care for * entities “we” care for * entities “we” care for

* relevant criteria/attributeg | * relevant criteria/attributeg | * relevant criteria/attribute:
* data, models and targets| | * data, models and targets| | * data, models and targets

RN \ | I /
W POLITICAL DIMENSION 1St compression

NORMATIVE SIDE ETHICAL UNCERTAINTY DESCRIPTIVE SIDE
deciding the identity

JJ

\\c el 2 1318 deciding the identity
of the "Story-Teller \ et TZ‘Z‘LTZLZZZZ“ 9 199 of the information space
- ngerfof ;;;;;;;;; Q \_) -
Selecting a limited set of R e v Moving from an open
. . eforestation (feed) Q \) . .
Alternatives, Attributes, Target|..... el § o information space to a
. - 8 finite information space
2nd ComprOn I —l [ I
Scenarios Analysis Policy selection Need of additional data

POSSIBLE OUTPUTS



Quality of
the process

Quality of
the problem
structuring

ETHICAL UNCERTAINTY

Professional
Consultancy

Science

Quality of
the representation



EQUITY MATRIX APPLIED TO THREE ALTERNATIVES OF MILK PRODUCTION

ENTITIES High tech Organic Traditional
CONSIDERED commodity quality product subsistence
AS RELEVANT for the market for the market production

low price;
concerns about
health and taste

Discusing the quality of the option space:
Are these the more useful alternatives?

the consumer higher price; Very low

better milk quality N eel\/=1a[[lg[el=

the prod

the country

reducing tensionSE 1o Eel M i1
(government) robust supply

in the food chain development

DucEInktlvellogNely  better on both
supply side; sides (depending
bad on sink side on density)

OK if population
density low

the environment

s ‘red-bad 1 ‘yellow’—so-so pmmmm ‘green’—good



IMPACT MATRIX APPLIED TO ALTERNATIVES OF MILK PRODUCTION

ENTITIES CONSIDERED ALTERNATIVES
CONSIDERED RELEVANT High tech Organic quality
commodity product for Household
AS RELEVANT ATTRIBUTES for the market | the market subsistence
final price GOOD MORE OR LESS GOOD
the consumer auality of milk MORE OR LESS GOOD MORE OR LESS
Discusing the quality of the representation: *°

the prodi Are these the more useful indicators?

reliable supply GOOD MORE OR LESS MORE OR LESS
the country food safety GOOD (?) GOOD BAD
rural development BAD GOOD BAD
GHG emission BAD GOOD GOOD
the environment N leakages BAD GOOD GOOD
deforestation (feed) BAD MORE OR LESS GOOD




ETHICAL MATRIX APPLIED TO ALTERNATIVES OF MILK PRODUCTION

ETHICAL PRINCIPLES

ENTITIES
WE SHOULD : : o :
CARE EOR Preserve WeIIbemL;Improve Wellbe|nbAutonomy/Dlgnlty Justice
(health & welfare)| (health & welfare) (express identity) | (fairness)
Preserving the Improving the Empowerment sharing
the consumer existing quality existing quality Informed choices |  ¢toss
of life of life (labels!)
sharing
the produ atress
sharing
the count atress
. Conserving the Restoring the Let biodiversity sharing
the environment environment environment express itself stress
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PARTICIPATORY INTEGRATED ASSESSMENT

————————————————————————————————————

Story-telling of the community \
|
Institutional Analysis i re-discuss decide
|
I
Ethical Equity Impact i
Matrix Matrix Matrix i
I
* Economic :
* Finance MuSIASEM Land-use !
i i mappin !
* Poverty diagnostics pPpINg /,
D ity Sl ;: el T R -

Choice of the options
Choice of the criteria

Alternative Energy
Systems Assessment

MuSIASEM simulation
* Integrated characterization of scenarios
e Multicriteria evaluation

Deliberation within the community

MuSIASEM: Multi-scale Integrated Analysis of Societal and Ecosystem Metabolism



All these mstruments require relevant, reliable and timely data!
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