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Abstract:

Industries are now under high pressure to manufacture environmental-friendly products and collect
the end-of-life products due to governmental obligations, social responsibilities, environmental issues,
and increasing awareness of consumers. Reverse supply chain (logistics) problems deal with returning
s and handling the end-of-life products. Accordingly, used products should dispose, recycle or recover
efficiently. Managing of reverse supply chains confronts with higher degree of uncertainty and
dynamism compared to forward chain. Therefore, capacity planning becomes more important to
prevent excess capacity or penalties resulting from the loss of second-hand products. To this aim, a
system dynamics approach is used in this paper to model the capacity planning

Decisions in a lead-acid battery closed-loop supply chain. The product exchange policy and effect of
green image on the supply chain performance are also considered in the developed model. The
proposed model is implemented by Vensim software and the effect of various policies is simulated
and analyzed.
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v' Raw Material (0)=500

Raw Material (t+dt) = Raw Material (t) + (Purchase Rate-Production rate)*dt

v" Serviceable Inventory (0) = 600

Serviceable Inventory (t+dt) = Serviceable Inventory (t) + (Production rate-Shipment to retailer)*dt

v" Retailer Inventory (0) = 800

Retailer Inventory (t+dt) = Retailer Inventory (t) + (Shipment to retailer-Retailer sale)* dt

v' Retail order backlog(0) = 0

Retail order backlog (t+dt) = Retail order backlog (t) + (Retail order-Retail order backlog reduction
rate)*dt

v' Retailer Inventory of used product (0) = 100

Retailer Inventory of used product (t+dt) = Retailer Inventory of used product (t) + (Total collection
Rate-Shipment to Recycler)*dt

v’ Controllable Disposal (0) = 0

Controllable Disposal (t+dt) = Controllable Disposal (t) + Controllable disposal rate* dt

v Recycler Inventory of Used product (0) = 200

Recycler Inventory of Used product (t+dt) Recycler Inventory of Used product (t) + (Shipment to
Recycler-Recycling Rate Controllable disposal rate)*dt

v Recycled Raw material(0) = 300

Recycled Raw material (t+dt) = Recycled Raw material (t) + (Recycling Rate-Purchase Rate)*dt

v" Recycler order backlog(0)=0

Recycler order backlog (t+dt) = Recycler order backlog (t) + (Recycler order rate-Back log reduction
rate)* dt

v" Production Capacity (0) = 100

Production Capacity (t+dt) = Production Capacity (t) + Production capacity adding rate* dt

v' Price (0) =40

Price (t+dt) = Price (t) + Change Price*dt

ok 2 sla iz

v' Production Rate = MIN(Raw material/Production time, SI Discrepancy/SI Adjust Time)

v Shipment to Retailer = IF THEN ELSE(Serviceable inventory - Retail order - Retail order
backlog>=0, Retail order + Retail order backlog, Serviceable inventory) / Delivery time

v’ Retailer Sale = IF THEN ELSE (Retailer Inventory-Demand>=0, Demand, Retailer Inventory)

v' Retailer Order = Expected Demand + RI Discrepancy/RI Adjust Time

v" Retail order backlog reduction rate = Shipment to retailer

v Uncontrollable disposal Rate = Used Products - Total collection Rate

v' Total collection Rate = SMOOTH(as usual collection + Collected Product through Exchange, 3)

v Shipment to Recycler = IF THEN ELSE(Retailer Inventory of used product-Recycler order
backlog - Recycler order rate>=0, Recycler order rate + Recycler order backlog, Retailer Inventory
of used product) / R shipment time

v' Controllable disposal rate = Disposal % * Recycler Inventory of Used product

v Recycling Rate = Recycler Inventory of Used product * (1-Disposal %)

v' Purchase Rate = Production Capacity

v" Recycler order rate = Purchase Rate - RCI discrepancy /RCI adjust time

v" Back log reduction rate = Shipment to Recycler

v" Production capacity adding rate = DELAY3I (Production Capacity Expansion Rate, 24, 3)

v" Change Price = DELAY1(Coefficient, 2)
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v Demand = SMOOTH ((As usual Demand +Weight Factor(k) *(PE Percentage (p) *Used

Products)) /(0.2*Price),3)

AN NN

percentage(c)

SSRNEN

Pp)

ANENEN
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