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Recycling demand analysis and quantity forecasting for
electronic waste in Taiwan

Yuh-Horng Wen’
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Abstract

With the global eco-awareness, the European Union has claimed several regulations,
such as the Directive on Waste Electrical and Electronic Equipment (WEEE) to regulate
recycling items for end-of-life (EOL) electrical and electronic equipment. Demand analysis
and forecasting for electronic waste (e-waste) recycling is a critical foundation in the field of
environment and waste management. This study develops a series of models to analyze the
demand factors, and to predict the return quantity for e-waste. The first part of this study
conducted a demand survey and analysis of e-waste recycling. This study applies exploratory
factor analysis to identify key demand for EOL electrical and electronic equipment recycling.
This study proposes a binary logistic regression model to determine the return probability. In
the second part of the study, this study combines probability estimation and time-series
forecasting model to propose a hybrid forecasting model for e-waste return quantity
forecasting. Considering useful life of electrical and electronic equipment, the production
shipment volume, and the return probabilities, the potential return quantity is estimated.
Furthermore, a neural network model is developed to improve the forecasting accuracy and
eliminate the uncertainty and randomness surrounding the input data. Finally, an example
with e-waste data in Taiwan was provided. The proposed model yields more accurate
prediction results than ARIMA, GM(1,1), binary regression and GM(1,2) models. The
numerical results verified that the proposed model is practicable, and provide a better
prediction and explanation ability.

Keywords: Electronic Waste (e-waste), Recycling Reverse Logistics, Recycling Demand Analysis,
Recycling Quantity Forecasting
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