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Abstract:

This study aimed to analyze the value network in industrial firms, in addition to provides
modeling for this network based on fuzzy goal programming method (FGP),which support the
decision-maker in the rationalization of its decisions concerning the network management. An
Empirical Study was conducted using (TRANS-CANAL OUEST)company that relies on the fuzzy
goal programming method (FGP)for realizing products planification.

The main findings highlighted that if the value criteria diagnostic on the network level is
outperforming, then the multi-criteria decision analysis can help the decision-makers to determine
the priorities of the value creation in the company.

Key words: Product, value network, Industrial enterprises, decision-making, , modélization.
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OPTIMISATION
G1: 4587.12x; + 4891.34x, + 5123.42x3+ 5627.95x, + 7184.25x; + 7895.26x; +

8064.61x> + 10226.54xz+ 8659.52x; + 9625.85x,, + 9761.98xy, + 15102.35xy, — py =
6600000

G2: 17.20x + 16.80x, + 16.66x5 + 16x. + 16.93x: + 16.40x, + 15.87x, + 15.20x5 + 16.13x5 +
15.73x15 + 15.20x4 + 14.40x,, + n, = 18000

G3: 10012.88x, + 14308.66x, + 17876.58x5 + 23472.05x, + 16515.75x: + 23504.74x, +
40435.39x, + 45473.46x5 + 17840485 + 260741 5xyp + 41438025, +46097.651, + ny =
3600000

54: 33_3{1 + 41}{: + 4@}{3 + EIEHT + 45}{5 + 52}{6 + 59}{— + gl}‘:a + Ell}‘:g + ??K'll:' + 88}{11 + lﬂ3K1: +
g —Pe = 29400

G5: 0.218x%, + 0.215x%, + 0.214x; + 0.201x, + 0.169%; + 0.154%, + 0.158x%- + 0.146x, +
0.142xg + 0.132x;9 + 0.108x1 + 0.102%; + ng = 429

G6: 0.87x, + 0.86%, + 0.83x + 0.82x, + 0.86x. +0.85x, + 0.84x, + 0.83xx + 0,863, + 0.85x,, +
08251 +0.81%, + ng = 1718

G7: 0.84x, +0.82%, + 0.81x +0.78x, + 0.81xc +0.79%, + 0.77%- + 0.76xs + 0.82x, + 0.81x,, +
0735 + 0725, +n; = 1718

G8: 0.77% + 0.74x%, + 0.73x%; + 0.70x, + 079 + 0.74x, + 0.69x%- + 0.67%g + 0.77% + 0.71x,, +
0,69, + 0675, — pg = 780

G8: 0.77x, + 0.74x, + 0.73x5 + 0.70x, + 0.79%< + 0.74x . + 0.69x, + 0.67x + 0.77x5 +
Q7 lxlD + G.ﬁ?xn + 0.’5?.’(‘1: +ng = a0

ST

Cl: x2 + 2x = 270
C2:xz +x, = 294
C3: x5 = 186

C4: x5 = 66
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MAX @ = 023 pty + 0,16 gtz + 033 g3 + 0.02 pg + 0.05 s + 0.07 pg + 0.11 py + 0,003 pg

ST

G1: 4587.12x; + 4891.34x, + 5123.42x3 + 5627.95x4 + 7184.25x: + 7895.26x; +
8064.61x- + 10226.54x5 + 8659.52x, + 9625.85x,, + 9761.98x,; + 15102.35%y, — py =<
6600000 |

Ly +(1/66000) « py = 1;n(1) = 0

G2: 17.20x + 16.80x, + 16.66x5 + 16x. + 16.93x: + 16.40x, + 15.87x, + 15.20x5 + 16.13x5 +
15.73x15 + 15.20x4 + 14.40x,, + n, = 18000
U+ (1/3600)xn, =1; p, =0

G3: 10012.88% + 14308.66x,; + 17876.58x; + 23472.05x, + 16515.75%; + 23504.74x%, +
40435.39x- + 45473.46%; + 17840.48x, + 26074.15x,, + 41438.02x,; +46097.65%;; +n, =
3600000

uz +(1/360000) xng =1; p; =0

G4- 33_3{1 + 41}{: + 49}{3 + 62}{1 + 45}{5 + 52}{6 + 59}{— + gl}‘:a + Ell}‘:g + ??K'll:' + SSK-_[-_[ + lﬂ3}<:1: +
Ng —pPa = 5?4{]{]
4s + (1/29700 «n, + (1/29700) «p, = 1

G5: 0.218x%, + 0.215%, + 0.214%; + 0.201%, + 0.169%; + 0.154%, + 0.158x%- + 0.146x, +
0.142%5 + 0.132:9 + 0.108x4 + 0.102%, + ng = 429
s +(1/300)=n;=1; ps =0

G6: 0,873, + 0.86%, + 0.83x; + 0.82x, + 0.86x + 0.85%; + 0.84x- + 0.83x; + 0.86x5 + 0.85x,p +
{].EEKI-]_ + 0.8 lK-_l: + I = 1716
de +(1/1200) *ng = 1; pe = 0

G7: 0.84%, + 0.82x, + 0.81x; +0.78%, + 0.81x; + 079, + 0.77%- + 0.76%g + 0.82x5 + 0.81x,, +
073wy, +0.72%, + 1 = 1716
p-+(1/1200) sn.=1: p- =0

G8: 0.77%, + 0.74x, + 0.73x; + 0.70x, + 0.79x: + 0.74x, + 0.69% + 0.67xg + 0.77%s + 0.71%,, +
0693, + 0.67%, — ps = 780

G8: 0.77x; + 0.74x, + 0.73x3 + 0.70x, + 079 + 0.74x + 0.69x, + 0.67x5 + 0.77x5 +

0.71x,5 + 0.69%,; + 0.67x,, + g = 960

e+ (1/480) « ng + (1/480) « pe = 1

Cl: x, + 2x, = 270

C2: x: +x- = 204

C3: x5 = 186

C4: xg = 66

& G S oade Lamall il (14 5=l LT ) LINGO (Schrage, 2009) peeby Jlonzal
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S el ot 193 o) IS AP sl S
S (16 ) sl aif) (15 ) =l i)
(16 st o)
1.000000 = U1 00.00000 = N1 3029356 = X1
05599757 = U2 1584.088 = N2 138.0000 = X2
1.000000 = U3 00.00000 = N3 0.000000 = X3
06580093 = U4 10157.12 = N4 0.000000 = X4
0.1790532 = Us 246.2840 = N5 2940000 = X5
0.2746283 = U6 870.4460 = N6 66.00000 = X6
0.2360549 = U7 916.7341 = N7 0.000000 = X7
05439592 = U8 218.8996 = N8 186.0000 = X8
00.00000 = P1 0.000000 = X9
00.00000 = P2 0.000000 = X10
00.00000 = P3 0.000000 = X11
00.00000 = P4 0.000000 = X12
00.00000 = P5
00.00000 = P6
00.00000 = P7
00.00000 = P8

LINGO (Schrage, 2009) b, e slazeVL Ul sliel o L puanald
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File Edit Solver Window Help

DiesEHIS &=@ o) vEol ©=E

MODEL:
SETS:

DECISION_SET / 1..12/:X%;
DEVIATION_SET / 1..8 / : n,p;
1 SEE S AL B T oA

endsets

B[] 2]

max=0.23%u (1) +0.16%u(2) +0.33%u(3) +0.02%u (4) +0.05%u (5) +0.07%u (6) +0.11%u (7) +0.03%u(8);
4587.12%x (1) +4891.34%x (2) +5123.42%x (3)+5627.55%x (4) +7184.25%x (5) +7855.26%x (6) +8064.61%x (7)
+10226.54%x(8) +8659.52%x (%) +9625.85%x (10} +9761.98%x(11) +15102.35*x(12) —p (1) <=6600000;
u(1)+(1/66000) *p (1}=1;

n(1)=0;

17.20%x (1) +16.80%x (2) +16.66%x (3) +16%x (4) +16.93%x (5) +16.40*x (6) +15.87*x (7) +15.20%x (8) +16.13%x (9) +
15.73%x(10) +15.20%x (11) +14.40*x (12) +n(2) >=18000;

u(2)+(1/3600) *n(2)=1;

p(2)=0;

10012.88%x (1) +14308.66%x(2)+176876.58%x(3)+23472.05%x(4) +16515.75%x(5)+23504.74%x (6) +40435.35%x(7) +
45473.46%x(8) +17840.48%x(9) +26074.15%x (10) +41438.02*x(11) +460987.65%x (12) +n (3) >=3600000;
u(3)+(1/360000) *n (3)=1;

p(3)=0;

33%x (1) +41%x (2) +45%x (3) +62%x (4) +45%K (5) +52%K (6) +69*x (7) +91%*x (8) +61%x (9) +77*x (10) +88*x (11) +103*x (12)+n (4) —p (4)=55400;
w(4)+(1/29700) *n(4)+(1/29700) *p (4)=1:

0.218%x(1)+0.215%x (2) +0.214%x (3) +0.201%x (4) +0.169%x (5) +0.154%x (6) +0.158%x (7) +0.146%x (8) +0.142%x (9) +0.132%x (10) +0.108%x (11) +
0.102%x(12) +n (5)>=429;

u(5)+(1/300) *n(5)=1;

p(5)=0:

0.87*x(1)+0.86%x(2)+0.83%x(3)+0.82%x(4)+0.86%x(5)+0.85%x(6)+0.84*x(7)+0.83%x(8)+0.86*x(9)+0.85*x(10)+0.82*=x(11)+0.81*x(12)+n(6)>= 1716;
u(6)+(1/1200) *n(6)=1;
p(6)=0;

0.84%x(1)+0.82%x(2)+0.81*x(3)+0.78%x (4)+0.81%x (5)+0.79*x(6)+0.77*x(7)+0.76%x(8)+0.82%x (%) +0.61%x(10)+0.73*x (11)+0.72*x(12)+n(7)>= 1716,
u(7)+(1/1200) *n(7)=1;
p(7)=0;

0.77%x (1) +0.74%x(2)+0.73%x(3)+0.70%x (4)+0.79%x (5) +0.74*x(6) +0.69*x (7)+0.67*x(8) +0.77*x (9) +0.71*x (10) +0.69%x (11)+0.67*x (12) -p(B) <= 780;
0.77%x(1)+0.74%x(2)+0.73%x(3)+0.70%x (4)+0.79%x (5)+0.74*x(0) +0.69*x (7)+0.67*x(8) +0.77*x(9) +0.71*x (10)+0.69%x (11)+0.67*x (12) +n (8) >=%60;
u(8)+(1/480)*n(8)+(1/480) *p(8)=1;

x(2)+x(6) +x(6) >=270;

x(5)+x(7)>=294;

x(8)>=186;

x(6)>=66;

x(6)>=20;

end

gEW sl ksl 1(02) o3y gl

File Edit Solhver  Window Hel

O |eEls 2=l == S=lEe]er] == B EE 7 (e |

Global optimal solution found.

Objectciwve wvalue: 0.7T3I3Z2A7T8

Infeasibilities: O. 000000

Total solwverxr idterations: o

Elapsed untime seconds: A.3=

Model Class: P

Total wvariables: =0

Nonlinear wvariables: [+

Integer wvariables: [s]

Total constraints: 23

Nonlinear constraints: [+

Total DOoONEZeros: b I

Nonlinear NONESros : (5]

Variable Valucs Reduced Cos=t

= a) 302 .9356 O .000000
= 2) i1=z8.0000 O.000000
= 3) O .000000 0.12382584E— 03
b | 4 O.000000 o.Z2780T7TTZE—O0O3
= 53 294 0000 O.000000
= s) 66 . 00000 O.000000
P | il O.000000 0.Z2355T7T0Z2ZE—03
= 8) i8s6.0000 O.000000
= 9) O.000000 O.9305751E—03
= 10) O.000000 0.1154920E—02
b a11) O.000000 0.12315044E—- 02
= a1z O.000000 0.2407149E—-02
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H{ 1) 0.000000 0.000000
H{ 2) 15849 .088 0. 000000
H{ 3) 0.000000 0.916666TE—Q06
H{ 4) 10157.12 0.000000
H{ 5) 246 .2840 0.000000
H({ &) 870.42960 0.000000
B T) 216.7341 0.000000
H{ & 218.8996 0.000000
Fi({ 1) 0.000000 0.3268T092ZE-05
B 2) 0.000000 0.000000
B 3) 0.000000 0.000000
Fi( 4) 0.000000 0.1346801E-05
B 5) 0.000000 0. 000000
B &) 0.000000 0.000000
B{ T 0. 000000 0. 000000
F{ & 0.000000 0.6250000E—-04
o 1) 1.000000 0.000000
oL 2) 0.55929757 0.000000
o 3) 1.000000 0.000000
o 4) 0.6580093 0.000000
U 5) 0.1790532 0.000000
ol &) 0.2746283 0.000000
LR | 0.2360549 0.000000
o[ 8 0.54939592 0.000000

1oeS) o)) 1(04) o3y 3ol

Row Slack or Surplus Dual Price
i 0.7332178 1.000000
2 0.000000 0.21T7T7S565E—-D6
3 0.000000 0.2300000
4 0.000000 0.000000
=) 0.000000 —0.444444949E—-04
G 0.000000 0.1600000
T 0.000000 0.000000
a8 D.162T7286E+08 0.000000
b= 0.000000 0.3300000
10 0.000000 0.000000
i i 0.000000 —0.6734007TE—-D&
iz 0.000000 0.2000000E—-D1
13 0.000000 —D0.166666TE—-DO3
14 0.000000 0.5000000E—-D1
is 0.000000 0.000000
il 0.000000 —0.5833333E—-04
iT 0.000000 0.7000000E—-D1
a8 0.000000 0.000000
ia 0.000000 —D.916666TE—-D4
20 0.000000 0.1100000
21 0.000000 0.000000
22 8.89958 0.000000
23 0.000000 —0.6250000E—-04
24 0.000000 0.3000000E—-D1
25 0.000000 —0.8342811E-04
26 0.000000 —0.579T7110E-O3
27 0.000000 —-0.1305768E-02
a8 0.000000 —0.5945652E—-03
29 45.00000 0.000000
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