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Imiroduction with examples

lews and definitions of “sustainability”
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gallenge: Environment vs. Profitability

de-offs and Risks
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of SD was originally defined in the
t' (1987),

the World CEO
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Sustainability is a control problem

Dility for pollution control
Dlanning and control
dwater planning and control
Inable environmental management

pduct design and control

hain design
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Problem Definition

Social-Environmental Environmental-Economic

; : Environmental .
Nmzmﬂﬁ,mnmms %Jumnmhp Matural Resource Use E'_ 1ergy Efﬁﬂﬂ_l:}l
Locallv & Global Environmental Managemet Subsidies / Incentives for
ocally ly Pollution Prevention use of Natural Resources

(air. water, land, waste)

Sustainability

Economic-Social
Business Ethics

f;?mﬁ";;“ e 2002 Fair Trade
iversity ichigan .

Sustainability Assessment Worker’s Rights




Multi-criteria decision process (example)

Contaminated Sediment Management Decision

%\

Cost Public Human Ecological
Acceptance Health Health

£/ Cubic Yard r
# of complete human

Y

# of complete ecological
exposure pathways

Y
Impacted Area

exposure pathways

Y

r

Largest Ecological Hazard
Ouotient (HO) caleulated for
any one pathway

Largest Cancer Risk caleulated
for any one pathway

¥ r r
Public _
Cost Human Health Ecological Health
Acceptance
I CY Acres pathways | Max. Cancer Risk Pathways Max. HO)
Choice A 20 1000 4 110 38 | 800
Choice B 40 200 1% 1010+ 23 1500
Choice C ail) 5 12 L0102 14 10
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Rroblem Definition & Progress

-Ccriteria factors

eNtal factors
astes (%)

ate (mmg)
(%; %-9)
ats and potential disasters
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Rroblem Definition & Progress

Ic factors

arket share
and products(%)
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Problem Definition & Progress

0ging decisions

aize the satisfaction of the multiple criteria
ronment, social and economic) ?

RNt kinds of
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Collaborative mechanisms

ior sustainability-driven production &

CRP

Cooperation

Requirement
Planning (I+l1)

We must consider
effectively and in parallel
multiple sustainability
criteria based on the
characteristics of each
parameter and with
various situations

CRP is helpful when new
constraints are added.
Within CRP-II, the
formulation can be
revised in real time,
adapted to temporal
changes and constraints

LOCC

Lines of

Command &
Communication

Most industries are
influenced by
sustainability objectives.
Between them, there are
mutually useful dynamic
information flows , e.g.,
environmental policy
changes, social trends
changes. By LOCC,
these information flows
can be used to
negotiate and develop
collaborative
formulations and
emergent organization
changes

JLR

Join / Leave /
Remain in CNO

When we have some
additional constraints
and parameters to
existing, negotiated
formulations, by using
JLR analysis and
decisions we can
estimate effectively
the impact of additional
(or less) “players” and
parameters on the
projected sustainability
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Case Studies: Environmentally conscious
m@nufacturing and product recovery-
&m subclasses ( llgin, Gupta, 2010) (1)

onscious product design
for environment; b)Design for disassembly;

hains ( reverse logistics)

oroduct design issues
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Case Studies: Environmentally conscious
menufacturing and product recovery

Rielskem subclasses(ligin, Gupta, 2010) (Il

O]
Ration of product returns)
& scheduling
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Case Studies:
Styoply chain sustainability

ationships between environmental
and product/service supply chains; there
iInability dimensions.

otential benefit of O.R. methods
lInable planning and
ler selection.

holistic approach in
lopment in the
lon in/near




The green supply chain hierarchy

(XSh<t Cl., 2007)

Green supply chain
management

Envi tal : . . (Gaseou:
vTonmend Materials Energy use Solid residue Liquid residue 1?.30“‘;
criteria residue
AN ] Z
Supply chain Premanufacturing Product Dlstrlbutlmnk Prcfduct use, End of life
stages manufacture packaging maintenance
Supplier 1 Supplier 2 Supplier 3
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Case Studies:
Sustainable energy future

s Of the combined use of scenario
ad participatory multi-criteria
INn the context of
future.

of view: Scenarios
Asingly in decision-
eguences by
a\vwvays into
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Case Studies:
Siistainable fransportation

Aizing the emergent thinking on what
ansportation sustainability and
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Case Studies:
Sustainable construction industry

gle development of production facilities for
A industry's suppliers, with organizational
ol company responsibilities.
gt and subsequent reassessment
ere the company can improve

ace and be able to
yards sustainabillity.

puanagementis a

ontinuous
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Sustainability Case Studies observation

ability-based development is
Leh
community-oriented, globally

le being collaborative
and risks




Dther new related terms
AaNng , Lu, Lin ,2006)

2l Society (ROS) a society in which the mass
osources Is restrained and the environmental
Basic Low for Protecting and creating ROS,

udy the relationship between

and the environment. it is meant
and it not only considers the
at, economy, and
gies that emphasize




Sustainability education for cleaner

@duc’rion (Carew and Mitchell, 2008

TESOUrCES | nanagenent carc -
&

safeguarding ecosystems’

“appropriate design’
&
‘changing the
development paradigm’

responsibility and
balance’
&
‘Mz Ing impacts.

- & '
Environmental
sustainability

“business
imperative’

“holism and society’
&
‘participatory
processes

‘philosophy”,

“integration’ & ‘entropy
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Impacts on production and

l@gistics of the Future -- challenges

A
|~ /Constantly checking the

" Innovative .‘ customers response

user
interaction

world
integration

Sustainability

TN
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European Initiatives

4 of the Lisbon Treaty sets the basic
European policy on environment
orinciple and “polluter pays™)

overy Plan of EC ( 26.11.2008)




F.G. Filip

SOIRIRP P Strategic Multi-annual Roadmap

he development of next generation of
dhnologies

Group for FoF PPP ( created in March

. MANUFUTURE( Future
Mat( Advanced Engineering &
echnologies), FTC( Future
e ), ARTEMIS
ntelligence and
an Services
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Assumptions

Ory is more than a smart combination of
machines...; it is an entity which focuses on
on-machine co-operation in which
alogy Is as important as a sound ethical
al and global manufacturing, All
g the sustainability on the EU

) Important role is only
lls , organizational
and the rule for

e current
ith
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lanufacturing
model: optimized energy utilization,reduction of

ation, planing, simulation, and

manufacturing

gement from
g simulation,
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BEEsion-making process ( H Simon, 1940)
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Beisic Methods

gtered methods : Nominal group,
Devil Advocate , Philips 66, Delphi,

ods: influence diagrams, decision

IS: Data warehouses, OLAP
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Biiglibs and constraints of the decision-makers
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Hlbimpein support syst-HSS (Holsapple, Whinston,1995)

ad accepting user’s requests on:

ation (descriptive knowledge, results of an
QN of a previous response help to formulate a
a possible action...)

accumulate new information

osts (sending the needed

RCIsion situations or
2d. new info are
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BEhinition

abOort System ( DSS) Iis an
adaptive, and evolving information
Alement some of the functions of a
System that would be
e decision-maker to
pnstraints he/she might

ocision problems that
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DSSYC haracteristic Features

) relax the limits&constraints of the human decision-maker
8l adopting a decision

Information system of the organisation
geral-purpose IT&C tools

assistants, other “Knowledge

evolving

reasoning,
n.sources/internally
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iaels of automation( sheridan,1992

1 A (System only assists the human, that executes all activities
2 B ( System offers a complete set of alternatives
3 B + C ( System narrows the search space)
4 D ( System recommends an alternative)
5  D+E(System executes the alternative if confirmed by human)
6 D+F( System allows a short “veto” time and then executes)
7 D+G(System executes the alternative)+H ( mandatory informs the
human)
10 K ( System decides everything, automatically executes, does not

inform
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BES Architecture ( the BHW Model )

Communication

Subsystem

Enterprise
Requests & Language Knowledge
Subsystem | Problem Subsystem
: Processing
Subsystem

Presentation

Subsystem

Information
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BDM (Dialogue, Data , Models )

Problem
Processing
Subsystem

Communication

Knowledge
Subsystem

Subsystem
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DBMS
Database

Dialogue/
Interface

Model
Management
System

Model Base

N
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Siiandards for Interface Design

299 ( “Human Centered Design Processes of

oms”) +I1SO TR 1859/2000 (* Ergonomics of
araction : Human Centered Lifetime

and Guidance on Usability
eed-backs, helps, error control)
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SEwmeral authors in DSS domain

S. P. Watson

‘1-. g
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Belvanced DSS: Early Results

tems ( Nof 1981, Kusiak, 1990)
Biswass,Oliff, Sen, 1985)
( Bosman, Sol, 1988)
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Medern solutions

aed Technologies
echnologies
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Biwision of Labour ( 11)

Stage/Activity Numerical Intell.
Methods Agents

Choice

Model experiment
Model Solving
Parameter modify

Choice

Sensitivity Analysis

Implementation&
Evaluation
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orming; Subject Primary set of ideas
g; Group outlining (criteria& alternatives)

lon, Issue analysis Reduced set of
“key” ideas

Ordered list of
ideas
Decision plans
and policies

ession agenda
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puting”(Xerox)
outing” (IBM)

es( Arts, 2003):
ext aware” (

are in the
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essential and complex, but achievable

been achieved in modeling, decision processes, O.R.
aNt, control models and control theory

iIsms and information sharing for better
Riter sustainability control

frustrate us

ble manufacturing




F.G. Filip

Ambient intelligence, Internet of
ad a strong impact on DSS
al concepts are supported
gnological infrastructure

bolic, soft




S.Y. Nof F.G. Filip
References (l)

ate, L., Lee, G.-J. 2009. Operational research and sustainable
ppment: Tackling the social dimension. European Journal of
gal Research, 193(3), pp. 683-692.

agl, S., Madlener, R., and Omann, I. 2009. Sustainable
lethodological challenges in combining scenarios and
iteria analysis. European Journal of Operational
31074,

A, 2005. Addressing sustainability in
of Infrastructure Systems, v 11, n 1, p 31-50.

pany performance through
of the Institute of Civil Engineers:

gl sustainability as a
N, 16(1), pp. 105-115,

Inkovjj, |. 2005.
al decision




S.Y. Nof F.G. Filip

References (ll)

L., Lu, T.L. Lin S.S. , 2005 Using a set of indicators of a decision
Rort implement for establishing ROS. Environment sci. &Pol. Res,

., 2010. Environmentally conscious manufacturing
CMPRO): A Review of the State of the Art", Journal
ment, Vol. 91, No. 3, 563-591

of the Future PPP; Strategic Multi-annual

KO096. Decision Support Systems. A
ishing Co. Minneapolis
ems and Megaputer. Prentice

acepts and Resources for

entice Hall
gcision Support




S.Y. Nof
Dourdue.edu)




