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ẁv u}= O}=@ xm OvQ=O C}OwOLt =yxv=NQ=m QO =y?r=k ,qwtat "�OwW|t O}rwD
|i=m |xR=Ov=x@ Cq;u}W=t CU= umtt |va} "CiQo Q_v QO R}v =Q =yC}OwOLt
OwW xO=iDU= O}=@ C=a]k O}rwD |=Q@ xm |}=y?r=k O=OaD =t= OW=@ xDW=O OwHw
Qw_vt |Q=mxi=[= w |O=a |=yu=tR QO C}OwOLt u}= "OW=@v |i=m |xR=Ov=x@

"OW Ovy=wN
|v=Uv= |wQ}v �G

|QDsm R=}v Ovvm|t xO=iDU= l}D=twD= Cq;u}W=t R= xm |O}rwD |=yVN@ QO
u}= QO "OvQ=O |DQ=_v |xi}_w \ki x]w@ Qt pvUQB w CU= |v=Uv= |wQ}v x@

=@ |}x@L=Yt '`iv|P xwQo =} OQi Qy hOy u} QDsyt u}}aD Qw_vtx@ TBU
h=Oy= XwYNQO x}rw= C=aq]= w OwW|t s=Hv= xOW|}=U=vW *u=aiv|P s=tD
l} ?r=k QO 'xOt; CUO x@ C=aq]= |Ov@xDUO R= TB "OwW|t |Qw;`tH =yv;
`iv|P Qo = "Ovvm |}=U=vW =Q hOy u} QDsyt xm OwW|t xDU=wN =yv; R= xt=vVUQB
|iOy TBU w OQ}o|t Q=Qk =yv; Q=}DN= QO xt=vVUQB OW=@ OQi l} R= V}@ pt=W
CU= umtt CmQW u=Q=Os=yU,qFt "CU= xDW=O =Q |-=Q u} QDW}@ xm OwW|t xO} RoQ@
u=Q=Os=yU O}vm ZQi "OvW=@ xDW=O Q_v Ot =Q C=QO=Y V}=Ri= w |Qw;OwU hOy wO
C=QO=Y V}=Ri= x@ Qiv 4 w |Qw;OwU x@ Qiv 6 =yv; u}@ R= xm OvW=@ Qiv 10 CmQW
Q_v Ot �|Qw;OwU� CmQW u=Q=Os=yU hOy u} QDsyt u}}aD QO u}=Q@=v@ "Ov=xO=O |-=Q
R= "OwW|t p}mWD `iv|P Qy *|]N |R} Qxt=vQ@ pOt Oa@ xrLQt QO "OQ}o|t Q=Qk
=Q} R� CU= u=Um} `iv|P Qy O}O R= CmQW |=Q@ xOWO}rwD |=yC}OwOLt xm =Hv;
|R} Qxt=vQ@ COtx=Dwm |xQwO QO """w x}rw= O=wt '|v=Uv= |wQ}v 'Cq;u}W=t O=OaD ,qFt
|=ypOt "Ov=Cw=iDt sy =@ h=Oy= Q_v R= \ki xOW p}mWD |=ypOt �CU= C@=F
pOt pL R= xOt; CUO x@ G}=Dv Qo = "OwW|t G=QNDU= =yv; ?=wH w 'pL Qw@ Rt
w s=Hv= =y?=wH C}U=UL p}rLD CU= sRq OW=@ u=Um} u=aiv|P s=tD OQwtQO
pL R= pY=L G}=Dv Qo = "OwW `=HQ= x]w@ Qt Q}Ot x@ =QH= |=Q@ u; ?=wH ,=D}=yv
�OW=@ xDW=Ov OwHw Ovm |[=Q =Q u=aiv|P xty xm |@=wH� OW=@v u=Um} =ypOt
?}mQD =} s=eO= sy QO xQw_vtOvJ |R} Qxt=vQ@ j} Q] R= =y?=wH CU= sRq x=ov;
l} =D OwW|t pL =yVwQ R= |m} =@ xQw_vtOvJ |R} Qxt=vQ@ pOt u; R= TB "OvwW
xOt; CUOx@ ?=wH 'C}U=UL p}rLD s=Hv= =@ ,=D}=yv "OwW pY=L u=Um} ?=wH
QO j}kLD s=Hv= pL=Qt "OwW dq@= x]w@ Qt Q}Ot x@ =QH= |=Q@ =D OW Oy=wN p}rLD

"CU= xOt;QO V}=tv x@ 2 pmW

pOt p}mWD "1"4
&hOy `@=wD =} `@=D "1 %OvDUy syt QYva wO xOvQ=OQ@ QO |[=} Q |R} Qxt=vQ@ |=ypOt
OQwt wO u}= C=L}[wD =ypOt =} pOt p}mWD QO u}=Q@=v@ "pOt |=yC}OwOLt "2

"OW Oy=wN x�=Q=

"j}kLD s=Hv= pL=Qt "2 pmW

139



"""|
xDU

U o
|= y

sDU
} UO

} rw D
|R }

Qx t=
vQ @|

=Q @|
WwQhQY S=Dvwt \N QO s=n pwYLt S=Dvwt |=Q@ q |v=Uv= |wQ}v R= xm |Q=Okt %unq

&OwW|t
"|}=yv CqwYLt *uOw@ QwH ?}=Q[ %�; �

|]N |R} Qxt=vQ@ pOt "5

MaxZ1 =
NX
n=1

LX
l=1

Mnlynl �
IX
i=1

JiX
j=1

KjX
k=1

LX
l=1

Cijklxijkl

u=Q=Os=yU hOy `@=D
MinZ2 =

NX
n=1

LX
l=1

bnlynl +
IX
i=1

JiX
j=1

KjX
k=1

LX
l=1

Cijklxijkl

pt=a Q}Ot w xQ}Ot C-=}y hOy `@=D
MinZ3 =

IX
i=1

JiX
j=1

KjX
k=1

LX
l=1

xijkl xv=NQ=m Q}Ot hOy `@=D

MaxZ4 =
NX
n=1

LX
l=1

ynl O}rwD Q}Ot hOy `@=D (1)

JiX
j=1

KjX
k=1

LX
l=1

xijkl =
NX
n=1

LX
l=1

pnynl (i = 1; 2; � � � ; I) (2)

IX
i=1

KjX
k=1

aijklxijkl � Ljl (l = 1; 2; � � � ; Li) ; (j = 1; 2; � � � ; Ji )

(3)
IX
I=1

JiX
j=1

aijklxijkl � Nkl (k = 1; 2; � � � ;Kj) (4)

�i
LX
l=1

yil = �i0
LX
l=1

yi0l
�
i 6= i0

�
;
�
i; i0 = 1; 2; � � � ; I� (5)

IX
i=1

LX
l=1

t0ijkrxijkl � Srl (r = 1; 2; � � � ; R) (6)

IX
i=1

LX
l=1

unqynl � Ql (7)

LX
l=1

ynl � Dn (n = 1; 2; � � � ; N) (8)

IX
i=1

LX
l=1

tnpynl � Kp (p = 1; 2; � � � ; P ) (9)

=yQ}eDt s=tD � 0
xOWxDWwv |xrO=at Q=yJ "OyO|t u=Wv =Q hrDNt u=aiv|P hOy `@=D 1 |xrO=at
Q}Ot 'CmQW xQ}Ot C-=}y 'CmQW u=Q=Os=yU 'hrDNt u=aiv|P hOy `@=wD Qou=}@
Ovv=wD|t R}v |Qo}O u=aiv|P xm CW=O xHwD O}=@ xD@r= "CU= O}rwD Q}Ot w VwQi

"OvW=@ xDW=O OwHw xr�Ut QO
OvQ=O Q_v QO xm CU= CmQW u=Q=Os=yU x@ \w@ Qt hOy `@=D |xrO=at u}rw=
R= pY=L Xr=N OwU u=ty hOy `@=D u}= "Ovvm xv}W}@ =Q CmQW Xr=N OwU

=D OW=@ xDW=O CQ=_v hrDNt u}W=t OvJ |wQ Q@ Ov=wD|t Qiv l} =yVN@
x@ O}=@ C}OwOLt u}= u}}aD QO "Ovm ltm u; `iQ |=Q@ pmWt RwQ@ CQwY QO
O=vU= |wQ R= =} xDWPo ?Q=HD T=U=Q@ xm CW=O xHwD R}v |v=Uv= |wQ}v |}=Q=m
'OW=@ xOW |R=Ov=x=Q |oR=Dx@ xv=NQ=m w O}rwD Qo = "OwW|t OQw;Q@ CmQW |xDWPo
O=Oa= CU= sRq 'OW=@ xDW=Ov OwHw xDWPo R= |D=aq]= w Q=t; I}y xm |Qw]x@
xO}UQB x@=Wt u=oOvvmO}rwD R= |v=Uv= |wQ}v |QwxQy@ =} |}=Q=m x@ \w@ Qt s=kQ= w

"OwW
x}rw= O=wt �O

OwW|t xO=iDU= xOWp}tmD pwYLt Qy QO x}rw= |xO=t Qy R= xm |vRw Q=Okt
OQ=O OwHw O=vU= QO ?}=Q[ u}= "CU= x}rw= O=wt QO �|}=yv pwYLt ?} Q[�
x=Q QO xm |v=R}t w OwHwt |x}rw= O=wt sHL x@ xHwD =@ u; CU=Q CtU OOa w

"OwW|t xO}HvU CU=
=[=kD C}OwOLt ��y

u; CU=Q CtU w pwYLt Qy x@ \w@ Qt Q}eDt AJ CtU 'C}OwOLt u}= QO
xm CU=v@t u}= Q@ C} Q}Ot CU=}U |va} 'CU= pwYLt x@ \w@ Qt |=[=kD

"OwW O}rwD pwYLt Qy R= |}xv}tm Oy=wN|t

pOt |=yQ}eDt w =yQDt=Q=B "2"4
pOt QO OwHwt |=yQDt=Q=B x@ xHwD =@ =yv; Q=Okt O}=@ xm CUy |}=yQ}eDt pOt Qy QO
|r=tDL= =} C@=F CQwYx@ xm OvDUy |@}=Q[ Ck}kL QO =yQDt=Q=B "Ov}; CUOx@
w =yQ}eDt Ot; Oy=wN xt=O= QO xm xOW h} QaD pOt QO "OvQ=O OwHw |rOt Qy QO

%OvwW|t h} QaD u}vJ pOt |=yQDt=Q=B
&l VwQ x@ k ?r=k w j u}W=t \UwD xOW O}rwD s=i xa]k O=OaD %xijkl

&s=l VwQ \UwD s=n |}=yv pwYLt O}rwD O=OaD %ynl
&xOW |Q=O} QN GQ=N R= s=r xa]k %er

VwQx@ s=k ?r=k w s=j u}W=t \UwD s=i |xa]k R= OL=w Qy O}rwD |xv} Ry %cijkl
&s=l

s=k ?r=k w s=j u}W=t \UwD s=i |xa]k CN=U |=Q@ xOWhQY u=tR %aijkl
&s=l VwQx@

x@ s=k ?r=k w s=j u}W=t \UwD s=i |xa]k CN=U |=Q@ xOWhQY u=tR %a0ijkl
&S=Dvwt VN@ QO s=l VwQ

&s=l VwQx@ s=n pwYLt S=Dvwt VN@ |xv} Ry %bnl
&OwW|t hQY s=n pwYLt |=Q@ s=p `@vt R= xm |Q=Okt %tnp

s=l VwQx@ s=n pwYLt O}rwD |xv} Ry |=yvt s=n pwYLt VwQi Ct}k %Mnl

&S=Dvwt VN@ QO
u}W=t \UwD s=i |xa]k CN=U |=Q@ s=r `@vt |v=Uv= |wQ}v R= xm |Q=Okt %t0ijkr

&OwW|t xO=iDU= s=l VwQx@ s=k ?r=k w s=j
&s=l VwQx@ s=r VN@ QO OwHwt |v=Uv= |wQ}v %Srl

&s=l VwQx@ s=j u}W=t O}rwD C}iQ_ %Ljl
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Abstract
In any organization, there are many stakeholders, whose
points of view should be taken into account when plan-
ning. The involvement of di�erent stakeholders in the
decision making process is an important feature to be
considered, not only for interpretation and making de-
cisions based on their judgment, but also for their par-
ticipation in research and the decision making process.
A decision is evaluated as a suitable decision when all
stakeholders are satis�ed with the �nal decision, which
means that the stakeholders should reach a consensus
on the decision. Stakeholder participation in the deci-
sion making process enhances respect for their opinions,
as well as improving the learning process in the organi-
zation and better understanding of the studied system.
Involvement of di�erent stakeholders can improve the
perception of a problem because of their diverse infor-
mation, which may be ignored in the presence of just

one stakeholder. Therefore, in any planning, it is nec-
essary to consider all stakeholder objectives to reach
a compromise. Stakeholder objectives may be in con-

ict with each other, and a production plan based on
just one stakeholder, however important he/she may be,
may create problems in the organization. To overcome
these problems, this paper intends to provide a set of lin-
ear programming models for each individual stakeholder,
with their objectives, in order to discover whether or
not stakeholder viewpoints are identical. If the solu-
tions of the models are the same, then, we can claim
there are no major con
icts between the stakeholders.
Otherwise, it is necessary to aggregate the individual
models to obtain a unique model and, therefore, a sin-
gle solution. To do this, a multi-objective programming
model is established, which is an aggregation of indi-
vidual linear programming models, in order to consider
di�erent stakeholder objectives. Solution of the aggre-
gated model, using the LP metric method, can provide
the �nal solution for an organization that satis�es stake-
holder viewpoints as much as possible. The aim of the
paper is to provide a methodology to consider di�erent
stakeholder viewpoints, with their objectives, in discon-
tinuous production planning systems. Aggregation of in-
dividual stakeholder models to obtain a unique solution
has been studied via multi-objective programming. The
methodology has been applied to an electrical manufac-
turing company to show the abilities of the methodology.
The results of the study show that company stakehold-
ers are relatively satis�ed with the solutions. However,
there is some small dissatisfaction, which may always
exist .

Key Words: Stakeholder, con
ict objectives, produc-
tion planning, multi-objectives programming, model aggre-
gation.

162




