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Case study #1

Prosciutto Cotto (Cured Ham)
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WHICH IS THE BEST PRACTICAL DECISION ?
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Life cycle of prosciutto ——
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Life Cycle Assessment -—
o

Elementary flux
Inputs:

Iron ore
Crude ol
Water
Timber
Solar
energy
Territory

Outputs:

V;:'

Metals
CO,

SO,

PM

Cov

PO,

NO,
Pesticides

I GDsI

Source: LCA course by Ralph



Antimicrobial
resistance

harmaceuticals _ PN
= Metabolites 4

water —land use Close house >
system
Tail cut, bedsores,

pesticides

animal welfare ‘

health and safety gastric ulcers ..
Listeria,
Campylobacter,
Toxoplasm, E.coli,..

\ Salmonella

Conservatives

additives
Temperature /
humidit

CO2 emission

I plastic / paper

waste/environm.
emissions

recycled material /
,’ specific needs (mother/child)

allergens /] : .
& = — diseases (e.g. oncologic —

/,‘ hemoth
nutrition / ‘ chemotherap

contaminations / fraud




Integrated Food DTU
Security (extract) oo

o
o

GDSI
Global Decision Support Initiative




NEED OF RISK BENEFIT ANALYSIS

Carcinogenicity of consumption of red and processed meat

In October, 2015, 22 scientists from
ten countries met at the International
Agency for Research on Cancer (IARC)
in Lyon, France, to evaluate the
carcinogenicity of the consumption

more than 200 g per person per day.*
Less information is available on the
consumption of processed meat.

The Working Group assessed more
than 800 epidemiological studies

day of red meat and an 18% increase
(95% Cl 1-10-1-28) per 50 g per day of
processed meat.”

Data were also available for more
than 15 other types of cancer. Positive

of red meat and processed meat. that g—gter—"Tomowmy freat consuiTprion. phort
These assessments will be published in  canc . - case-
p 3 pns) of  Overall, the Working Group classified :
volume 114 of the IARC Monographs."  or pi ) ption
Red meat refers to unprocessed fromplstent  consumption of PFOCESSECI meat as f the Lancet Oncol 2015
mammalian muscle meat—for example, ethngxicity "CEIFCiI'IOgEI‘IiC to humans” (GI‘OUp 1) nainly  Published Online
beef, veal, pork, lamb, mutton, h th - - . d  October26,2015
eet, vedl, pork, lamb, MUTon, NOme, or 1€ +a \was on the basis of sufficient evidence AN /e doi org/10.1016/
goat meat—including minced or frozen  pros| o essed $1470-2045(15)00444-1
meat; it is usually consumed cooked. the {ion of  for colorectal cancer. Additionally, e
Processed meat refers to meat that pophyuman a positive association with the  pntof Monographsseehttpss
has b 1 fi d th h salti . ti monographs.iarc.fr/
e et e o b 2 howed  consumption of processed meat was {7 i et
ificant  found for stomach cancer.
jtation The Working Group classified
t were  consumption of red meat as “probably
(23%)  carcinogenic to humans” (Group 2A).
cancer In making this evaluation, the Working
uming Group took into consideration all
Lancet Oncol
2015,
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HOLISTIC ASSESSMENT
PATHOGENS -> DISEASES -> DRUGS
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GDSI Transport studies

Aim: to develop
decision support tools
for transport policies
and projects
evaluation

The underlying idea is
to mirror transport
demand and supply
processes in a life-
cycle perspective

Production

Disposal
Recycling
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_ Decision
process

Transport
policy and
project

Sustainability
assessment

Risk and
Uncertainty
analysis

CBA
evaluation

 SF

Sustainability space
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Transport demand: policies
aimed to redistribute travel
demand in terms of mode
shares, space or time

(e.g. Food case study:
sustainability impacts of
different (i) freight vehicle
types, (ii) intermodal
options, (iii) logistic chains,
within the food production
and consumption process)

Transport supply:
infrastructural projects
aimed to modify (improve)
the transport
infrastructure, in terms of
quality or quantity

(e.g. Cph Circle metro line,
Frederikssund bridge)
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Case study #2

Protecting the Copenhagen
Metro from floods
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1872 Baltic Sea storm flood
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Water level above b il

normal sea height:

« 1902 (154 cm)

« 1921 (157 cm)

« 2013 (168 cm,
Bodil)

The Metro
closes at
170 cm!
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To avoid in future
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Initiative

Metro station’s protection

<

The city wants
to protect the
whole
neighborhood
and not just the
Metro station

Copenhagen

N

Denmark

Question: Is there an optimal solution?
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History of water levels
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Future water levels?




Climate change

o Climate warming needs to be incorporated
> Impact of climate change on flooding
> Intensity, frequency and variability of flooding is likely to increase
> Increased number of people affected

o Technical aspects
> 10,000-year event
> Long technical lifetime

o Time of adaptation
> When is the optimal time for action?
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Alternatives & Decision making

o Costs
> Monetary

> Society } sustainability
> Environment

o Definition of alternatives
o Characterization of Uncertainties
o Decision making - optimality (to whom?)

o Stakeholders
> Metro company
> Copenhagen municipality
> Government

I GDsI



Uncertainty quantification

Flood <Z==)> Water Level

o Reliable weather & hydrological data
o Extreme events & Low probability high consequences events

o Probabilistic modelling:
> Better understanding of the phenomenon
> Describe it in @ more realistic way
> Epistemic uncertainty
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Framework

Decision making in Risk and
Sustainability Assessment
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Decision Problem

Fundamental aspects of any decision problem :

o The need to accomplish some objectives by allocating resources

o Availability of several alternatives, one of which must be selected

o Different consequences associated with the alternatives

o Uncertainty affects the consequences of each alternative

o Consequences are not equally valued.
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Phases of Decision Process P
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STEP1: Define Problem Structure What's the
Objectives, Attributes, Hazard Identification, System Boundaries, Alternatives question?

) System
~ Boundaries?

STEP2: Assessing Alternatives and Consequences
Prediction Models, Data Analysis, Quantification of the Consequences

Options )

STEP3: Assess Preferences of Decision Maker and Willingness to Risk
Trade-off of the DM, Preferences, Discount rate

Preferences

STEP3: Choice of Decision Rule and Evaluation of Alternatives
Cost-Benefit Optimization, Sensitivity and Uncertainty Analysis

Ranking

Framework
Logic Structured Format/Procedure to Analyze the problem and solution
alternatives before to take a decision
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Integration of Risk - Sustainability

Cost/Benefit Analysis =
0 - o
¢°’ Hazards 1
m Waste
& _
S l U
-:5 [ Sc/eQarios } B
£ e - &
3 ™
Impacts
Direct Conse - LC Impact -
[ [ - Human health Cost/ | [ Evaluation
s Benefit [°  of
[Indirect Consequences }:> - Economy < kalternatlves
o /
: : ! :
RISK SUSTAINABILITY COST/BENEFIT

| cos ANALYSIS



Framework and Case studies

Natural disasters
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armonisation I:
* Basicresearch
* Data

* Methodologies
* Scope/boundaries
Scenarios

Copenhagen
Metro-Case

Harmonisation Il:
* Uncertainty
Results
* Reporting
Applicability

Pig Products
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