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Presentation Overview

1. Introduction

2. The Simos method

3.  Some theoretical concerns

4. Robust recommendations and decision aid
5. Numerical examination

6. Conclusion
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Issues related to robustness

o When a decision model could be considered as reliable
(analyst’s point of view)?

o How to measure the robustness of a decision model?
o How robustness indicators could be increased?

0 Is a decision model acceptable (DM’s point of view)?

16/10/2014 5% Workshop of THALES, October 3, 2014 - Chania

The need for robustness analysis

o The stability of a model or/and of a solution should be
assessed each time

o The analyst shall be able to have a clear picture regarding
the reliability of the produced results

o Stability and reliability shall be expressed using measures
which are understandable by the decision maker

o Based on these measures the decision maker may accept or
reject the proposed decision model

16/10/2014 5% Workshop of THALES, October 3, 2014 - Chania
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Introduction
[ 5|
o Outranking methods (i.e. ELECTRE ones), make use of
criteria importance weights
o Evaluation results are highly dependent on these
weights
o Elicitation of weights by the decision maker is a difficult
procedure, needing careful planning
Weight elicitation
3
Direct assessment
Direct assignment of weights by the DM
Indirect methods
Pairwise comparisons,
Simos method (Simos 1990)
AHP (Saaty 1994),
MACBETH (Bana e Costa and Vansnick, 1997)
Method of centralized weights (Solymosi and Dombi,
19806)
Tactic Method (Vansnick, 1986)
DIVAPIME (Mousseau, 19995)
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The Simos method

o Simos method

Criteria cards |:> Hierarchy

White cards

Fasteners

o High potential and applicability

Energy planning
Environmental management

Green economy

16/10/2014

State of the Art

o MCDA  Revised Stability/  Application Field, Type of

Method Simos  Sensitivity Problem
Shanian et al. (2008) ELECTRE III Yes Yes Industrial Design, Material
Selection

Oxcan et al. (2011) ELECTRE | No No Warehouse location selection
Kodikara et al. (2010) PROMETHEE Yes No Urban water supply problem
Fontana et al. (2011) SMARTER Yes No  Urban water conservation

{SMARTS) Strategies
Marzouk et al. (2014) Priority index No No Prioritizing projects

model
Marzouk et al. (2013) Rating model No No Projects rating system
Pictet and Bollinger MAVT No No Public procurement in
(2008) Switzerland
Herssens ef al. (2008)  PROMETHEE | Yes No  Service selection process
Merad et al. (2004) ELECTRE TRI Yes No Risk management
Cavallaro (2009) PROMETHEE No No  Assessment of concentrated

solar thermal technologies

Augusto et al. (2008) ELECTRE Il Yes No Benchmarking of firms
Jabeur and Martel (2007) Ordinal Yes No Group decision-making

sorting method

for group

decision-

making
Dawson and Schlyter MAVT Yes No Strategic decision making
(2012)
Ashari and Parsaei ELECTRE Ill No No Weapon selection
(2014)
Cavallaro (2010) ELECTRE III No No Assessment of thin-film

photovoltaic production

5% Workshop of THALES, October 3, 2014 - Chania

v’ 41 application of the Simos
method were found in the
literature
(a sample is presented here)

v avery wide area of
application, from energy and
environmental evaluation
problems to project and
services selection

v' Many surveys also use Simos
but they do not get published

» None investigates the
robustness of Simos or
examines the stability of the
weights

processes
5t Workshop of THALES, October 3, 2014 - Chania
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An example of the Simos

Revenue criterion

SIMOS results

Cost criterion

White Card w;5=0,224
LP problem solution  w,=0,172

w,=0,132
w-=0,072
w;=0,072
w=0,052

Political support

Required area

16/10/2014 5% Workshop of THALES, October 3, 2014 - Chania

Theoretical concerns

o Proposition 1:
The weighting solution of Simos method is a
vector of a non-empty convex polyhedral set.

o Proposition 2:
The polyhedral set P either contains a single
criteria weighting, or an infinite number of
weighting vectors that are all consistent with
the DM’s criteria ranking.

16/10/2014 5% Workshop of THALES, October 3, 2014 - Chania
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What can we do?

o Figueira and Roy (2002) proposed a
revised Simos procedure

They introduced a new preferential parameter, namely the ratio z
between the best and worst criterion.

o Further measures are required to ensure
the stability of the Simos results
(Siskos and Tsotsolas, 2014)

16/10/2014 5% Workshop of THALES, October 3, 2014 - Chania

Robust recommendations (1/2)

o Compute the ranges of variation of each separate
criterion

o Compute the average weighting vector (“barycenter”) of
all different vectors (from the 2n solutions obtained in
the former rule), as a more representative weighting
solution in the hyper-polyhedron P (Greco et al. 2011)

o Find and record all the vertices of the polyhedron P, by
using the Manas-Nedoma (1968) analytical algorithm

0 Implement a random weight sampling algorithm/
technique to produce and analyze statistically a great
number of weighting sets

5t Workshop of THALES, October 3,2014 - Chania
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Robust recommendations (2/2)

o Visualize the ranges of variation of the criteria weights

and/or the polyhedron they define to gain perspective
of its area.

For the above recommendations, compute the
robustness measure ASI (Average Stability Index),
which is the mean value of the normalized standard
deviation of the estimated weights:

n \/mZ:;lp; _(Zj':l pij)z

o —
n

1
ASI_l—;Z

16/10/2014 5% Workshop of THALES, October 3, 2014 - Chania

Robust Decision Aid

' Builton A two distinct outranking relations, the necessary

outranking (aSNb <> aSb, i.e. action a outranksaction b, for every
weightingvector p € P), and the possible outranking (aSTb < there is
at least one weightingvectorp € P for whichaSb)

(Figueira et al.,2009; Greco et al., 2008).

Define the maximum and minimum possible rank for every action
in A with mixed integer linear programming techniques

(Kadzinskiet al., 2012).

Following a random sampling in P, compute entropy measures
associated to outranking relations between actions in A and ranking
positions for each action separately (Greco et al., 2013).

16/10/2014 5% Workshop of THALES, October 3, 2014 - Chania
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Numerical experiment #1

Expansion of the Greek metro line system

Social criteria

g1: # of citizens and employees served per km of the new metro line.

g>: # of passengers to transport per km of the new metro line.

Financial criteria

g5: Cost of construction per km (Millions of €).
g4 Revenues index (%).

Techno-organizational criteria

g5: Index measuring the cohesion of the metro (measured by experts from 1-10).

gs: Index of urban development (measured by experts from 1-10).

16/10/2014

5% Workshop of THALES, October 3, 2014 - Chania

Numerical experiment #1

CriteriaData

Expansion 91 92 93 9a 9s Y6
A 300.000 40.000 -50 10 8 5
B 180.000 35.000 -35 15 5 8
r 100.000 20.000 -25 12 5 6
A 150.000 30.000 -30 15 5 6

16/10/2014

5% Workshop of THALES, October 3, 2014 - Chania
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Numerical experiment #1

Calculation of the criteria weights according to the Simos Procedure:

Class #of cards Ranks Non-norm.weight  Norm.weight Class weight
1+2 100
; 2 1.2 —=15 15x—=56 -6 12
{gs.883 3 27
White 1 [6)) - . "
{g4} 3 4 4 4x121_?-=14,8 —15 15
{s1.22} 2 5.6 52;6 =55 5,5x12;.70= 20,420 40
White 2 (7.8) - = ”
{&} 1 9 9 9x12;’70=33,3 —33 33
9 27 - - 100

Implementation of PROMETHEE Il using the weights above, bears the following ranking:

1¢: B
2" A, D
4 .C

16/10/2014 5% Workshop of THALES, October 3, 2014 - Chania

Numerical experiment #1

Manas-Nedoma MAX-MIN
100 100
95.00 95.00
% %0
80 80
70 70
60 60
50 50
40 40.84 40
36 32.67 3267 40 3267 3267 32.90
24.00 2270 2270 24.00
20 2027 2027 20
& I } 18:23 { — l 15.33 l 1535 1 I 1835 { 250 1 1533 l 1533
g 200 200 1.00 A e o 200 200 1.00 e i
pl P2 p3 p4 PS5 pé pl P2 p3 p4 PS5 pé
—Max =Average =Min —Max =Average =Min
Number of vertices: 49 Number of weighting sets: 12
ASI: 0.662 ASI: 0.659

2.00 2.00 95.00 1.00 0.00 0.00
17.33 17.33 18.33 16.33 15.33 15.33
25.00 25.00 26.00 24.00 0.00 0.00
32.67 32.67 33.67 1.00 0.00 0.00

16/10/2014 5% Workshop of THALES, October 3, 2014 - Chania

Different obtained
weighting vectors

Aot h [ Y] <" >h h <" ! h =~ h
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Numerical experiment #1

16/10/2014

st

2nd

4th

Ranking of the four alternatives

B,D

B, D

B B
A, D A, D
(& €

Numerical experiment #2

Letus consider a family F of 12 criteria, used by Simos (1990) and Figueira
and Roy (2002) to implement their methods: F={a, b, ¢, d, e, f, g h 1,], k 1}.

Grouping of the cards: {¢, g, I}, {d}, {white card}, {b, f, 1, j}, {e}, {a, h}, {k}

For the use of revised Simos, the value of z is taken 6.5

Weights %
]

10

16/10/2014

= MAX-MIN Max

- MAX-MIN Average

= MAX-MIN Min

—e—Simos  —s—Revised Simos

5% Workshop of THALES, October 3, 2014 - Chania

5% Workshop of THALES, October 3, 2014 - Chania
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Numerical experiment #2

After solving the 2n (24) linear programs (8)-(9), setting 6 = 0.01, the range
(max-min) of the weights is obtained. The ranges between the minimum and
the maximum value of each weight are still significant.
These ranges are totally uncontrollable, especially when the constraint z=6.5
is missing. For instance, the range for p; in that case is [11.58, 73.00].
Average weights (%)
Pa | Po | Pc Pa | Pe Ps | Pg | Pn Pi Pi | Pc | Pt
Simos 13.00 | 9.00 | 2.00 | 5.00 | 1200 | S.00 | 2.00 | 13.00 | 9.00 | 9.00 | 15.00 | 2.00
Bevied Sics 13.20 | 880 | 240 | 4.50 |11.00| 880 | 240 | 13.20| 8.80 | 8.80 | 1530 | 2.40
Manas-Nedoma (no z)
14841 7.25 | 0.80 | 2.86 | 1065 7.25 | 080 1484 7.25 | 7.25 [ 2541 | 0.80
LT ) 1520 692 | 093 | 3.17 | 1141 692 | 093 | 1520 6.92 | 6.92 | 2457 | 0.93
Manas-Nedoma (z=6.5)
13441823 | 264 | 445 | 1069 | 823 | 264 |1344]| 823 | 823 |17.16| 264
Max-Min (z=6.5)
1304|792 | 281 | 482 [1074] 7.92 | 281 | 1304 792 | 7.92 | 1827 | 2.81

» Simos is a simple, comprehensive and efficient MCDA method to
extract the DM’s importance weights when using an ELECTRE
type method.

» Simos, due to its nature, bears some robustness issues, which
must be addressed prior to decision making.

> Need for the implementation of additional robustness rules when
using the Simos, to measure the robustness of the results.

> What activities should be followed to increase the
robustness of the results and support further the Decision

Maker?
¢B[qﬂih/\5“‘_">c‘r‘3‘r|1“”<h’uﬁ¢wl RO T B 15<24[hh'91
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Content
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m Methodology
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m Numerical examples
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m Conclusions
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Introduction
¢ |

m Robustnessis related to the parameter uncertainty or
imprecision of an optimization model

m Solutions to optimization problems can exhibit remarkable
sensitivity to perturbations in parameters of the problem

m Robustness can be defined as a degree to which a solution
is insensitive to underlying assumptions within a model.

m The underlying assumptions are the values of the model
parameters

m |n this work we deal with perturbations on the objective
function coefficients

5t Workshop of THALES, October 3, 2014 - Chania

Aim
Lo |

m The aim of the work is to assess the robustness of the
Pareto set in Multi-Objective Combinatorial Optimization
(MOCO) problems, with uncertainty over all kind of
parameters

m |dentify regions in the Pareto front that are more robust
than others

m Assess the robustness of Pareto Optimal Solutions (POS)
and provide further support to the Decision Maker

5t Workshop of THALES, October 3, 2014 - Chania
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Reference Pareto Set
¢ |

m The original Pareto set that we want to measure
its robustness is called reference Pareto set and is
denoted with “*”

The reference Pareto set is PS*
The reference Pareto front is PF*
The reference Pareto optimal Solutions are POS*

m The reference Pareto set corresponds to the MOIP
model with the original objective function
coefficients

5t Workshop of THALES, October 3, 2014 - Chania

Reference model
. |

Reference model
N We take intervals around the original
max z; = ZCnXi objective function coefficients using a
=l perturbation parameter a

N

max z; = ZCiKXi [eat axcy cu—axcyl
i=1

st ae[5%,20%]

XeS

X, €{0,1}

5t Workshop of THALES, October 3, 2014 - Chania
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Monte Carlo simulation - optimization

m We sample the o.f.c. from the intervals
m Create and solve a new MOIP

N
maeZ 0 =y (P ¥
=1

N

max Z® =% cPx,
=i

st

XesS

X, €{0,1}

m Exact solution with AUGMECON2

5t Workshop of THALES, October 3, 2014 - Chania

Monte Carlo simulation—optimization

~

Value of ¢, ,*

_Xﬁ (1

) Paretoset PS; with p, POS
€1,1-AXCy; €13 € taxcy,

ParetosetPS, withp, POS

Value of ¢, Multi-objective t=1...T

Optimization
l (ASGMECONZ) < Pareto set PS, with p, POS

CimAXCp € it A XCyp

Paretoset PS;with p;POS
Value of ¢, %
Cyk-AXCng  Cyx  Cygtax Cw
5t Workshop of THALES, October 3, 2014 - Chania
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Coding the Pareto Optimal Solutions

m In MOIP problems every POS is a vector of 0 and 1

N
code, = Z 20Dy X,

i
i=1

m Coding:

Table 1. Example of POS coding

X X X X X X X Xy Xy Xjg  code

POS1 O 0 1 0 1 1 1 0 0 1 628

POS2 0 1 0 1 1 1 1 0 0 0 122

POS3 0 1 1 1 0 0 1 0 0 | 590

POS4 O 0 1 0 1 1 1 0 0 0 116

POSS5 1 1 1 0 1 0 1 [0] 1 1 855
5t Workshop of THALES, October 3, 2014 - Chania

Robustness Index

m For the p-th POS* we count its frequency (S,) across the T

Pareto sets g

RI,==2

m For the entire PS* we have the total robustnes index (TRI) defined as:

IS
2R,
TRI =2
|ps”
5t Workshop of THALES, October 3, 2014 - Chania
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Flowchart of the algorithm

Solve exactly MOIP problem - obtain

reference Pareto set PS*

v
Create sampling intervals around objective | Draw Robust Pareto Front|
functions’ coefficients
[cg+a ey cg-a Xcy), a €[5%, 20%]
7s°|
1|
t=1 IRI = |P_S° le RI;
=
Select randomly coefficients from the T
sampling intervals ¢, For each p;” assign

Robustness Index (R/)

t=t+1 [ Solve MOIP model I RI=F;
: i

Code & save the Pareto set PSt) & E i =
Pareto front PF(Y oreacnp; € countits
o bt frequency across PS® (=F)
NO /\ YES T
—_— t=T?

5t Workshop of THALES, October 3, 2014 - Chania

Numerical example #1

m Knapsack problem with 2 objective functions, 50
binary variables and one constraint

m The reference set bears 54 POS*
m 1000 Monte Carlo iterations

disturbance parameter a=5%

(sampling and AUGMECON2 - 3h 05’ 12”).
m RI, varies from 0.273 to 0.998

5t Workshop of THALES, October 3, 2014 - Chania

¢B[~qﬂih/\5“‘_">c‘r‘B‘j"|1"”<h"JﬁCW| RO T B 15<30{hh‘91
5“ h‘B'hl B ""j<">h_h <"'I. h =~ h



ni8c¢n ' 7 ° 1 hworkshops J185¢N S * &~ "

' 3Workshdp®

PF* and robustness indices

# z 3 Rl # z Z Rl
1 17962 14727 40.40% 28 17224 18300 99.80%
2 17956 14756 32.50% 29 17023 18376 66.20%
3 17953 14967 37.90% 30 17015 18474  99.70%
4 17947 14996 28.90% 31 16852 18493 63.50%
s 17942 15336 54.80% 32 16811 18520  49.30%
6 17927 15863 85.00% 33 16809 18549 81.20%
7 17891 16121  95.40% 34 16790 18593 88.40%
8 17850 16148 40.40% 35 16763 18687 99.10%
9 17844 16226 47.30% 36 16538 18806 99.60%
10 17833 16438 69.80% 37 16517 18822 74.90%
11 17803 16495  35.30% 38 16364 18829 44.30%
12 17795 16583 31.90% 39 16334 18886 99.40%
13 17794 16735 96.20% 40 16176 18969 99.50%
14 17729 16857 66.10% 41 16088 19021  98.20%
15 17714 16878 56.90% 42 16024 19029 52.60%
16 17700 16966 88.30% 43 16003 19045 67.00%
17 17657 17024 48.30% a4 15797 18120 99.40%
18 17644 17149 67.80% 45 15778 19164 96.40%
19 17621 17282 79.20% 46 15736 19170 49.20%
20 17590 17453 90.80% 47 15436 19227  61.70%
21 17532 17476 27.20% 48 15415 19319 99.40%
22 17531 17569 41.80% 49 15169 19352 75.20%
23 17523 17683 46.90% 50 14971 19359 40.00%
24 17520 17781 57.10% 51 14950 19375 53.10%
25 17516 17951 99.60% 52 14923 19383 55.40%
26 17431 17975 94.50% 53 14904 19427 96.40%
27 17231 18032 46.20% 54 13880 19487 99.80%

p of THALES, October 3, 2014 - Chania
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Pareto front with robustness information
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Different number of iterations in MC

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53

# Reference POS*
N 1000 W500 ™ 100 W10

5t Workshop of THALES, October 3, 2014 - Chania
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Different seed points in random
generator

___________ REIN

| 100% o mmm e e
90% f---nme -

80% B}
70% M- -
60% - = “4EF BRERE
[ T [ i |
el TN | [1111) |
o | [1]11) I I !

1000 iterations | I L
10% :
i LRRRRRRRR AR RRRRRRRRNANNY LLLELLLEEEL

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53
#Reference POS

W1515 W2626 W3737

500 iterations

kshop of THALES, October 3, 2014 - Chania

Numerical example #2

m Knapsack problem with 3 objective functions, 30
binary variables and 3 constraints

m The reference set bears 91 POS*
1000 Monte Carlo iterations
= Sampling interval £1 around the o.f.c.
= (sampling and AUGMECON2 - 20h 18’ 18”).
2,221 different POS in total
TRI =0.579

5t Workshop of THALES, October 3, 2014 - Chania
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Pareto front

hop of THALES, October 3, 2014 - Chania
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Robustness index of the POS*
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hop of THALES, October 3, 2014 - Chania

Real world application

Capital Budgeting problem with research proposalsin a
University (Academic project selection)

m 108 research proposals from 6 departments
= Research is characterized as either “Basic” or “Applied”

m Available budget 4ME, total cost for 108 proposals 19.8M€

m Two criteria:
= Project quality [0-20]
= Human quality [0-20]
m Distribution and type of research constraints

5t Workshop of THALES, October 3, 2014 - Chania
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Distribution constraints
| Department representation
Lower and upper bounds of the budget attributed to each department
Department A B C D E F G H |
Lower 14% 11% 4% 8% 4% 11% 10% 5% 10%
Upper 23% 19% 6% 13% 6% 18% 16% 9% 16%
m Basic/Applied research
= At least 40% of projects from basic research
p of THALES, October 3, 2014 - Chania
* . .
PF* and Robustness indices
Il 490 470 3990 31 5 7 4 6 4 5
] 488 478 4000 31 5 7 4 7 4 4
[ 486 483 3995 32 4 8 4 8 4 4
[ 485 486 4000 32 4 8 5 7 4 4
5 484 488 4000 32 5 9 4 6 4 4
5 482 489 4000 32 5 9 4 6 4 4
480 492 4000 32 5 9 4 6 4 4
P 478 493 4000 32 5 9 4 6 4 4
B 477 494 4000 32 4 8 5 7 4 4 | 20POS*
0 475 49 4000 32 4 9 4 7 4 4
5T 473 498 4000 32 4 9 4 7 4 4
% 470 500 4000 32 4 9 4 7 4 4
IFE 468 501 4000 32 4 9 4 7 4 4
B0 466 502 4000 32 4 8 4 8 4 4
IFE 459 504 4000 31 4 7 4 8 4 4
BT 456 505 3990 31 4 7 4 8 4 4
%] 455 506 4000 al 5 7 4 7 4 4
T 451 508 4000 31 4 8 4 7 4 4
BT 437 509 4000 30 4 8 4 8 3 3
P 435 510 4000 30 4 7 4 9 3 3
p of THALES, October 3, 2014 - Chania
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RI of the 20 POS*

6 9 10 11 42 43 14 45 16 17 ‘18 ‘19 20

7 8

5t Workshop ber 3, 2014 - Chania
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PF* with robustness information
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Concluding remarks
B |
m We deal with Robustness of POS in MOCO problems

based on uncertainty/imprecision of all model’s
parameters

m Perturbations/Monte Carlo simulation
m AUGMECON?2 for exact solution of MOCO problems

m Computational demanding process but provides
insightful results (RI, TRI)

m Pareto front with robustness information using
bubble charts

m Significant managerial perspectives

5t Workshop of THALES, October 3, 2014 - Chania
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Future research
. |

m Incorporate in the same manner more uncertain
parameters

m Model uncertainty of parameters using different
statistical distributions

m Expand the proposed methodology to multi-
objective linear programming problems

m Visualize the results when linear variables exist

5t Workshop of THALES, October 3, 2014 - Chania

Thank you for your attention

5t Workshop of THALES, October 3, 2014 - Chania
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Content

Introduction

Methodological Part
< Monte Carlo simulation — Optimization

= Robustnessindex - Visualization

Computational experiments
= Project portfolio selection MOILP problem

= Evaluation of POS based on their robustness

m Results and discussion

m Conclusions

5th kshop of THALES, October 3, 2014 - Chania
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Highlights of the paper
|
m Robustness analysis of Pareto optimal solutions with
perturbations on weights.
m Systematic Monte Carlo simulation—optimization approach.
m Introduction of Robustness Index.

m Revelation of the most robust solutions in a weight
neighborhood.

m Experimentation on a project portfolio problem (MOILP)

m Effectiveness of Augmented Weighted Tchebycheff
method in comparison to the Weighted Sums method.

5t Workshop of THALES, October 3, 2014 - Chania

lllustration of the methodology
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weight interval range (+/-)

Application of
the M.O.
method

Sampling
with
Monte Carlo

Weight
intervals
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Comparison of 2 M.O. methods

(a) Weighted sum (b) Augmented Weighted Tchebycheff

-

Frequency of reference POS*
25353583985
35354583548

Frequency of reference POS*

weight interval range (+/-) weight interval range (+/-)
—-—wie12214 - w3311 e ws-41212 ~4=1ch-12214 ~@=tch-38111 —a- tch-41212

Application in a stock portfolio selection problem

p of THALES, October 3, 2014 - Chania
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Thank you for your attention
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Avamtuén cvompatog aloAdynong
mepBarlovtikwy emiSocewV pe T uEBodo
Fuzzy UTA

Tumwkov Zovpmoviia, Evayyedog Ipnyopoudng

Elcaywyn

» NepiBaldovtikn Aaxsipion: MepAopBavel TV 0pyovwWTIK Soun, TG
EUBUVEC, TIC TTPOKTIKEG, TLC SLABIKAOLES, TIC LEBOSOUG KAl TOUC TTOPOUC yLa
TOV KOBOPLOpO Kal TNV edappoyn TS MEPLBAANOVTLKNG TIOALTIKAG O pia
EMXElpnON.

» Buwowun avamrugn: opiletal wg «n AvAnTtuén n Omolo (KAVOTOLEL TIG
QVAYKEC TOU TOPOVIOC XwPIG va BEtel o Kivduvo tn duvatotnta Twv
HEAAOVTLKWY YEVEWV VA LKAVOTIOLOUV TLG SIKEG TOUC OVAYKECY.

» MeptBaAdovtikl TOMTIKR €lval n €kdpacn Twv OTOXWV Kal Twv
QVTIKELMEVIKWY OKOTIWV €VOG OPYQAVIOMOU OE OXEON ME TO TEPLRAAAOV,
OTWG SLATUTIWVOVTAL ETILCN LLOL OTTO TOL AVWTEPX SLOLKNTIKAL OTEAEXN.
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Zvotuata [leptBarrovtikng Awayeiplong

»  Avarmtuxdnkayv yia mpwtn dopa amo to BSI (British Standards Institute) to
1992.

» «MEPOC TOU OUVOAIKOU OCUOTNHOTOC Sloayelplong mou TepAapBAveL
OPYQVWTIKY) 80N, TPOYPOUUATIOUEVEG SpAOTNPLOTNTEG, OPHLOSLOTNTES,
TIPAKTIKEG, SLOSIKOOLEG, SLEPYOOLEC KAl TIOPOUG yla TNV OQVATTUEN, TV
gboppoyn, TNV EMTUXIO, TNV QVAoKOTNon Kal T dlatipnon g
TEPLBAANOVTIKA G TIOALTIKNG».

» ZKOTIOC TOUC Elval N powenon tg cuvexoL epLBaAAovTIKAC BeATiwang
O€ €VOL OPYOVLOUO.

» Ta o Stadedopéva ival o 1ISO 14001 kat EMAS.

To mpotuTo ISO 14001

» To Mo avayvwplopévo mMaiolo Tuotnpatog MeptBarloviikng Alaxeiplong
TIOYKOOMLWG.

» ETUTPEMEL OE €VOV OPYOVIOMO VO QVOTTTUEEL ULOl TIEPLROAAOVTLKY) TIOALTLKN),
Vol KBOPLOEL QVTIKELLEVIKOUC OKOTIOUG KAl SLOSIKACLEG yLa TNV EMITEVEN
TWV TIOALTIKWY SECUEVCEWY, VO aVOAABEL TN SpAoh TIOU ormaLTeiTal yla va
BeAtiwoel TI¢ €mIBOOEIC TOU KoL va OmodelyBel n ocuppopdwon Tou
OUGCTHLOTOG OTLG QAL OELS TOU.

» ExeL otdxo Vv mpootacia Tou TMEPLRAAAOVIOC Kol TNV QMOTPOTI TNG
PUTIOVONG TOU O LOOPPOTTLOL [LE TLG KOLVWVIKOOLKOVOLKEC QVAYKEG.

» H emtuyia tou efaptdtal amd TN SEopEUOn OAWV TWV ETUMESWV Kal
AELTOUPYLWV TOU OPYQVLIGHOU.
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[TepBaArrovtikn Emidoon

» Mepparlovtikn enidoon: Opilovtal T AMOTEAECUATA TNG SLaXELPLONG TWV
TEPLBAAAOVTLKWV TOU TITUXWV EK LEPOUC EVOC OPYOVLIOHOU.

» Aflohoynon ¢ MepBarhovtikng EmiSoong: Eivol pia Slepyaoia Kot
EPYOAAELD ECWTEPLKNG OLAXELPLONG TIOU €EXEL OXESLAOTEL €TOL WOTE va
TIOPEXEL QELOTILOTEC Kol EMaAnBevoLpeg TAnpodopieg o cuvexn Bacn mpog
TN Aloiknon.

» MeplpaArlovtikol AEIKTEG: XpNOLLOTIOLOUVTAL YL VO OTTELKOVIGOUV TNV TIOAU
HEYAAN TIOCOTNTA TWV TMEPLROANOVTIKWY SESOUEVWVY LAG ETOLPELOC KOTA
TPOTIO TIEPLEKTLKO KOL GUVOTTTLKO.
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