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Abstract Many social systems arc influenced very much by certain environments and they arc al­

so under the condition of competition and compromiee. In the decision malcing of such systems, pure 

optimum seeking methods would be &imply refused because of the loss of some player's benefits and it is 

therfore impossible to carry out the tactics in tbose systems. So, the mediating theory and the model of 

tactic-coordinating system are used in this treatise to deal with the tactics in such kind of systems. The 

taxation of the wastewater drainage in the system of pretreatment of wastewater is used as an example for 

calculation and analysis. 

Keywords: Tactic-eoordinating System; Mediating Thcory; Pretreatment of_Wastewater. 

L lntroduction 

According to the Chincee environmental pretection policy, every source of wastewater (factory) 

sbould be charged tax or fme to the !ocal government or the environment pretection authority. Part of 

the tax or fme is returned to the payers to build installations of the pretreatment of wastewater. Because 

of the increasing demand of environmental protection, the government and the environment protection 

authority often require the decrease of the total amount of the filthy objects in the wastewater drainagc. 

lt is comparatively fair to adopt the balanced treatment method to carry out such a plan. According to 

Ibis method, the amount of reduction should be equally distributed to every source of wastewater and all 

the sources must reduce the concentration of filthy objects in the wastewater to reach the standard. li 

seems to be thcorctically reasonable and cconomical, however, to build installations of pretreatment of 

wastewater in some important sources of wastewater according to the optimum method. Supposing, 

there arc 8 sources of wastewater in a region. In accordance with the cnvironmenal protection regula­

tions, 25¾ of the total amount ot filthy objects must be rcduced. When the method of balanced 

treatment is adopted, the expenditure is ahown in Table 1. When the method of optimum seeking and 

centralized treatment is used, the results are shown in Table 2. 

Table 1 
Ordinal Number . 1 2 3 4 s 6 7 8 Region of Sources 

Ratio of 25¾ 25¾ 25¾ 25¾ 25¾ 25¾ 25¾ 25% 25% Reduction 
Expenditure 30 375 150 150 180 60 300 90 1355 (thousand yuan) 
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Table 2 

Ordinal Number 1 2 3 4 s 6 7 8 Region 
ofSourcea 
Ratio of o so•;. o o IS¾ o 30% o 25% 

Rcduction 
Expenditurc o 600 o o 135 o 330 o 1065 (thousand yuan) 

It ia quitc elear that the cxpenditun: of the optimum mcthod ia much lower than that of the balances 

treatment method by 2.9 million yuan when the same amount of filthy objccts is rcduced. So the 

optimum mcthod sccm1 to be vcry rcuonablc. Howcvcr, . w hen the optimum mcthod is rcally adopted, 

somc problem• would appcar. According to Table 2, morc money and energy arc spcnt for source 2 

and 7 to rcdua: filthy objecta in the wastcrwatcr without rclativc compensatiQD. So it is hard for these 

two sourcea to behavi: activcly. 

This problem also roats in the distribution of natura! resources. When a number of systems arc in­

volvcd the bencfits of the players con=ned arc contradictioua, cven the optimum sccking mcthod can 

not simply uacd. Thcrcforc the model of tactic-coordinatiog system ia introd~ in this trcatisc to solve 

such a problem. 

II. Conceptual Model of the Tactic-Coontinating System 
Among the dccwon maldng of somc cconomic, military, sc:ientific and social systcms,. some arc 

casily influenccd by the environment of system which bclongs to a system under the condition of competi­

tion and compromisc. In the consideration of the decisiona in such a system, all the possible conflicts 

among the people conccmed and all the contradicta between pcoplc and the system environment must be 

considered. The collflicta of benefits of the playcra in the system arc not fundamentally rooted and they 

can be solved through the way of discuuion and coordination. The plan of building installations of 

pretrcatment of wastewatcr and the poli~ of collecting or returning tax and fme for draining wastewatcr 

arc just the dccision of 111ch a łind of system. 

So, the conceptual model oftactic-a>ordinatiog system (Fig, 1) is introduced to solve this kind of 

problem. 

First of all, the plan of reducing filthy objecta must be worked out aa:ording to the demand of 

environmental protcction authońty to rcduce the total amount of the filthy objeets in the wastewater 

drainage in the prcsent system. Then, the proje!:t ofbalanced treatment system and project of optimum 

system must also be cstabli&bcd. Based on thcsc projecta, the projlct of zero point system should be 

workcd out. This project ought to be comparativcly fair and rcasonable and can be used as the hasis of 

the fint round of negotiation among the sources of wastewatcr. If agrcements arc reachcd in the negotia­

tion, then the project is _the improved one and can be carricd out immcdiatcly. If no agreements arc 

reachcd, furthcr discussions and coordination, then, arc nccdcd. The project must be improved for 

the next round of negotiation. In this way, the improvcd system can be fmally achicvcd. When every . 

possiblc project is not successful, the loca! govcrnment and the cnvironmental protcction authońty can 

take actions of furthcr mcdiation or arbitration. 
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Prcscnt System 

Project of Balanccd Treatment System Prject of Optimum System 
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Project ofNegotiation System 

No Project of Coordination and mediating System 
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Project oflmproved System 

Fig. 1 

m. The Calculatioa and Appllcatioa of the Model ofTactic-Coonlinating System 
(1). The calculation of the project of balanccd treatment system. Suppose the total amount of re­

duction of filthy objects in a region is L'>.P and the amounts of the filthy objects drainagc from the sources 

ofwastcwater arc Pl' P2, •••P •• the amount ofreduction in all the sources is L'>.P1• the 

L'>.P . L'>.Pt L'>.P 
- ' --- -- (i'Fł) P, pt p ' 

herc, P = }:P1 , L'>.P - }:L'>.P 1 
1-1 1- 1 

So, in the project of balanccd treatment system, the expcnditure X1 for reducing filthy objects in 

the pretreatmcnt of wastcwater can be calculated according to the functional rclation of different sectors 

of the national economy. That is X1 =f(L'>.P1) . The total cxpcnditure of the region should be 

(2). The calculation of project of optimum system. Baaed on the objects and demand to the present 

system, the regional optimum model ca.n be established as follows: 

(Expcnditure) min 1:cuww (i= 1, 2, •••n) 

(Quality of Water) max 

s. t. 

, ; 

}:brWw (j=l,2,•- m) 
,, J 

}:a"w 1; ;;.A 
u 
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w,,-0, or 1. 

Where, i is the ordinal number of the aourcc:a; jia the ordinal number of the project whicb deals with the 

treatment of wastewatcr; W u is the j project of aoun:e i; Cij is the expenditurc of carrying out j project 

in sourcce i; h;i is the rcduced amount of BOD in aoun:e i aftcr j project is carricd out. &;; is the reduced 

amount of COD in aoun:e i aftcr j project is carried out; A is the demand of rcduction of COD; K, is 

the number of poasiblc inatallation1 in aoun:c i for pretreatment of wastewater. q1; is the reduced 

amount of filthy object in 10un:c i aftcr j project is carricd out; H 1 is the amount of ftlthy object in the 

wastcwater drainage in sourcc i. So the expcnditurc for the pretrcatmcnt of wastcwater in this region is 

Y- LY, -Ecu wu 
l•I ł. J 

The soft-warc system of intcrrcac:tive multiobjective program can be adopted in the calculation of 

the optimum model. the resulta must be the limitation of the total amount of invcstmcnt and the limita­

tion of the num be, of installationa whicb deal with the pretrcatment of wutewater. 

(3). The calculation of the project of zero point system. As the first round project of negotiation, 

the uro point project is: 

a. The balanced treatment project is used to collect tax X from all sourcc ofwutewater drainage . 

b. The optimum project is adopted to decide the expcnditure Y for the regional pretreatment of 

wastewatcr. 

c. The amount left X-Y would be returncd in proportion to the sourccs based on how much they 

pay. Then the uro point project is the real expenditure zł' that the sourcca of wastewatcr must pay. 

Z~ -X 1 -r1(X-Y), 

X -
r 1 - ,t", (r I is a proportion cocmcicnt) 

The uro point project can make it possible that evcry soun:e can gct bcnefits from carrying out the 

optimum project. That is: 

il E x,;.Y 

(4). The calculation of the project of coordination and mcdiating system. According to the zero 

point project, the tax paid by evcry 10urcc of wastewater will be less thao. that it must pay based on the 

balancc treatment system. Howevcr, thosc aoun:cs which build the installations of pretreatment of 

wastewater would turely spcnd morc money and energy. lt is reasonablc for them to ask for more as 

compensation. This shou)d be considered during the coordination proccss. 

The project of coordination and mcdiating is to realiu the results of the optimum system and, at the 

same time, it sbould make it possible tbat the 10un:cs have the abilitics to pay the regulatcd tax for drain­

ing wastcwater. Then the sourccs of wastcwatcr shouldbe dividcd into two groups. Group A1 includes 

thosc sourccs wbicb contribute ąuite much to the reduction of filthg objects in the wastewater drainage, 

Y;>Z?. Group A0 includcs the sourcca which have little or no contributions, y1<:zl'. The formulation 
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Z 6 -z:-r(X-Y)V;, (ieA 1) 

zn,= z:!+ r(X-Y)UI, (ieAn) 

Where Z 1 1 is the expenditure from the source1 in group A1; Zn I is the expenditure from the 

souroes in group An- The extra expenditure would be reduced for the sources in group Ai, r is the ratio 

ofreduction. V1 and U; are the factors in group A1 and group An which deal with the re-distribu­

tion of benefits. The rule of eąual ratio distribution is used here: 

Y.-XI X.-YI 
V1 =LO',-Xi)' (ieA1); U 1 -L~,-Yi)' (ieAn) 

' I 

The .key problem in the process of coordination is how to decide the value of r. The rule in this treat­

ise is to decide whether the coordination is satifactory, which is: 

a . The real expenditure from every source of wastewater would be no more than that is must pay 

based on the balanced treatment project. 

b. The characteristics of diITerent occupational scctors must be considered. 

c. The sources of wastewater which have great contributions to the rcduction of filthy objccts should 

be given prefcrential treatment. 

IV. The Results of Calculation 
The model of tactic-coordinating system has been uscd for the analysis of some sources of wastewat­

cr in Tianjn region. Through the analysis and calculations, the model introduced in this treatise has 

been provcd to be quite useful. Under the condition r = 0.20, some rcsults of calculation are shown in 

Table 3. 

Table 3 

Ordinal Amoat of Amountof Expenditure of Expenditure Expenditure Reducticn of Reduction of 
Number Optimum Balanccd Balanccd of Zero Point oflmproved 

of Project Treatment Tratment System Project 
Sources (100 ton) (100 ton) (100 yuan) (100 yuan) (100 yuan) 

l 2071.1 541.3 194.5 155.6 109.4 

Group 2 387.6 118.9 42.8 35.4 24.8 
3 122.6 48.3 17.4 13 .9 12.0 

A, 
4 169.3 150.5 54.1 43.3 40.3 
5 337.2 28.0 10.0 8.0 1.5 
6 o 120.1 43.1 34.5 36.5 
7 o 52.7 19.0 15.2 16.1 
8 o 235.0 84.4 67.5 71.4 

Group 9 o 83.9 30.l 24.l 25.5 

An 10 o 910.8 327.3 261.8 276.9 
Il o 14.8 5.4 4.3 4.5 
12 o 524.0 188.2 150.6 159.3 
13 o 256.2 86.5 68.5 72.4 
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