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Abstract — To achieve zero-emission, one of the main goals of an eco-industrial park (EIP), it is needed to develop an
effective water exchange network. The network includes various subsystems and decision making processes, which
make the modeling process extremely complicated. Agent-based modeling was used to simulate water exchange net-
work in an EIP. Firm agents were created based on the behavior pattern of firms, and an agent-based model (ABM) was
made with the agents, showing the growth of the exchange network. An existing steel and iron making industrial park
was chosen as a case study, and the ABM model shows eco-efficient behavior with a decreased environmental cost.
Water reuse network based on the ABM model results in 35% decrease of the fresh water supply and 50% reduction of
the wastewater generation in EIP. A case study shows that agent-based model can be a powerful tool in modeling and
designing complex eco-industrial parks, especially when a part of the system needs to be changed.

Key words: Agent-Based Modeling (ABM), Byproduct Exchange, Clean Technology, Eco-industrial Park (Eip), Robust
Design, Water Reuse Network
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Fig. 1. The basic concept of eco-industrial park [1].
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Fig. 2. Equation-based modeling vs. agent-based modeling [6].
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Fig. 3. The step of agent-based modeling [8].
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Table 1. Firm properties which influence on environmental decisions [10-11]

Firm property Influence

Firm size - Large firm discharges more pollution.

- Large firm tends to have a positive policy in adopting environmental technologies and equipments.

Accounting condition

- If the debt ratio of firm is high, a firm shows a negative attitude about introducing environmental equipments.

Investment tendency

- If the investment ration of firm is high, a firm introduces environmental technologies and equipments actively.

- When the pollution levels of byproducts are high, a firm has a positive attitude to environmental technologies and equipments.

Product type - A firm whose products are close to consumer goods shows active behavior in adopting environmental technologies and equipments.
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Table 2. Water purchasing, abating and treatment cost
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water cost (cu/t) cost (cu/t) Capacity Cost (cu/h) Piping cost (cu/distance) Water cost (cu/t)
1.67 1.67
0.6 0.35 16.7 8.33 0.01 0.3
167 25

Table 3. Water usage data of industries in case studies

Firm ID Water input Water output
Quantity (ton/h)  Cost (cwh)  quality level Quantity (ton/h) COD level ionlevel Cost(cw/h)  Quality level Priority
pl 162.5 97.5 325 152.08 6 4 38.02 760.4 2.384799
p2 9.36 5.616 18.72 18.71 6 3 4.6775 84.195 4.626365
p3 91.32 54.792 182.64 32.53 6 4 8.1325 162.65 2.122751
p4 18.83 11.298 37.66 12.63 6 3 3.1575 56.835 1.572699
p5 214.61 128.766 429.22 16.67 6 6 5.8345 100.02 0.256723
p6 29.17 17.502 58.34 17.92 6 6 6.272 107.52 2.365529
p7 0 0 0 0 0.036874
p8 5833 34.998 116.66 50 5 4 12.5 225 1.974975
p9 12.95 7.77 25.9 12.96 2 2.592 45.36 1.762966
pl0 0 0 0 0 0.009056
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Fig. 4. Final network of case study 1.
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