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Abstract:

In a participatory economic model for regional air
pollution, an important point is how to rationally and
fairly allocate costs and benefits to participants. Based
on this principle, much and extensive research has been
conducted on topics such as the distribution of benefits
by using cooperative game theory. In this study, the
effect of air pollution limitation on Iran’s employment of
manufacturing firms has been investigated. Based on the
minimum costs-remaining savings (MCRS) method, the
total benefits of manufacturing Firms and the level of
employment of them with 10 labor and more in the
interactive econometrics model are more than the case of
reducing pollution alone. Vice versa, the cost of
reducing carbon dioxide emission in the interactive
econometric model is lower than in the case of pollution
reduction alone .The results show that the presented
interactive econometrics model is superior to the current
separate control model in terms of increasing
employment and economies of expense for the same
level of pollution control. Therefore, the current results
can provide an important reference to support the
regional decision-making, in addition to promoting
cooperation and achieving win-win outcome for the
participants.

Keywords Minimum Costs-Remaining Savings (Mcrs),
Air Pollution Limitation,  Interactive = Econometrics
Model, Pollution Control, Cooperative Game.
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free variable AC object function
variable P1, P2, P3, P4,
set i goods /1*4/;
table data(i,*)
LO ACO PO Pe

AW N —=

91.05 19.014 37.209 34.232
214492 0.686  130.362 119.933
282.1 2125  62.885 57.854
15.18 1.38 36.564  31.799;

parameter LO(®i), ACO(), PO(i), Pe(i);

LOG@) = data(i,'L0";

ACO(i) = data(i, ACO";

PO(i) = data(i,’P0");

Pe(i) = data(i,'Pe’);

parameter gama, alpha, beta scaler parameter;
gama = 1.3;

alpha =0.4;

beta=0.9;

equation objectivel The minimization of the AC;
equation eql The maximization of the Carbon;

equation eq2, eq3 The amount of air pollutant annually generated by group 1;
equation eq4, eq5 The amount of air pollutant annually generated by group 2;
equation eq6, eq7 The amount of air pollutant annually generated by group 3;
equation eq8, eq9 The amount of air pollutant annually generated by group 4;
equation eq10 The amount of air pollutant annually generated;

Se Je

objectivel..AC=e=19.014*P1**(1/(39/500))+0.686*P2**(1/(1/100))+2.125*P3**0.022+(1.38*P4*
*(1/(53/1000)));

eql..
eq2..
eq3..
eq4..
eqs..
eqb..
eq7..
eqs..
eq9..

sum(i,P0(i))-(P1+P2+P3+P4)=I=gama*sum(i,Pe(i));
P1=g=alpha*37.209;

Pl=l=beta*37.209;

alpha*130.36=1=P2;

P2=I=beta*130.36;

alpha*69.097=1=P3;

P3=I=beta*69.097;

alpha*34.564=1=P4,

P4=l=beta*34.564;

eql0.. P1+P2+P3+P4=g=(2.97+10.42+5.03+2.76);
model Jalalzadeh /all/;

Option dnlp=KNITRO;

solve jalalzadeh minimazing AC using dNLP;
display P1.1, P2.1, P3.1, P4.1;

free variable La,AC object function
variable P1, P2, P3, P4,
set i goods /1*4/;
table data(i,*)
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LO ACO PO Pe

91.05 19.014 37.209 34.232

2144.92 0.686 130.362 119.933

282.1 2125  62.885 57.854

15.18 1.38 36.564 31.799;
parameter LO(i), ACOG), PO(i), Pe(i);
LOG) = data(i,'L0O");
ACO0(1) = data(i,’ ACO0";
PO(i) = data(i,'P0");
Pe(i) = data(i,'Pe');
parameter gama, alpha, beta scaler parameter;
gama = 1.3;
alpha = 0.4;
beta =0.9;
equation objectivel The maximization of the LL;
equation objective2 The minimization of the AC;
equation eql The maximization of the Carbon;
equation eq2, eq3 The amount of air pollutant annually generated by group 1;
equation eq4, eq5 The amount of air pollutant annually generated by group 2;
equation eq6, eq7 The amount of air pollutant annually generated by group 3;
equation eq8, eq9 The amount of air pollutant annually generated by group 4;
equation eq10 The amount of air pollutant annually generated;

AW =

objectivel..La=e=91.05*P1**0.245+2144.92*P2**(1/(1/250))+282.01*P3**0.004+15.18*P4**0.0
48;

objective2..AC=e=19.014*P1**(1/(39/500))+0.686*P2**(1/(1/100))+2.125*P3**0.022+(1.38*P4*
*(1/(53/1000)));

eql..sum(i,PO(i))-(P1+P2+P3+P4)=l=gama*sum(i,Pe(i));

eq2..alpha*37.209=1=P1;

eq3..P1=I=beta*37.209;

eq4..alpha*130.36=1=P2;

eq5S..P2=I=beta*130.36;



