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A Decision Support System for the Operations of Vending Machine
Supply Chains in a Green Logistics Environment

Yang-Byung Park + Sung-Joon Yoon

Department of Industrial and Management Systems Engineering, College of Engineering, Kyung Hee University,

1 Seocheon-dong, Giheung-gu, Yongin-si, Gyeonggi-do 446-701, Republic of Korea

Regarding the green environment, it is important to boost the spread of environmentally friendly vending
machines and to operate the vehicles for their inventory replenishments while minimizing emissions of
greenhouse gases. In general, the vending machine management company lacks capability to operate the
supply chain effectively in an integrated way under the dynamic, complex, and stochastic environment. This
paper presents a decision support system, termed DSSVM, for the operations of the general and smart vending
machine supply chains with stock-out-based, one stage item substitution in a green logistics environment. The
DSSVM supports the estimation of item demand and substitution probabilities, determination of operation
parameters, supply chain analysis, what-if analysis, and CO, analysis for which various analytical models are

employed.
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Historical record of sales and
stock-outs

VM system type,

Inventory mgt. policy at a WH,
Routing objective,

Selected VMs for routing, etc

|WH, VMs, Vehicle. Cost

1 Estimation of Item Demand and
Substitution Probabilities

II. Determination of Operation Parameters

|| < Inventory mgt. at a WH
« Inventory mgt. of VMs

+ Vehicle routing

I Supply Chain Analysis

Simulation days, VM system type,
Inventory mgt. policy at a WH,
Routing objective, |
Conversion project costs,

Range for number of vehicles, etc

- Operation performance evaluation
« Conversion project evaluation
+ Determination of optimal no. of vehicles

|Se|ected variables l—)| IV. What-if Analvsis

| Ranae of interval or threshold

|—’| V. CO2 Analvsis |

Figure 1. Decision Support Process of DSSVM
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