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1 Introduction

Reverse logistics has been frequently studied in the context of the
implementation of e-waste collection and recycling programs intended to mitigate
the environmental impact of electric and electronic equipment. However, given
the importance of customers’ willingness to participate for success of this type of
programs, this has been a neglected aspect in the extant literature. For this reason,
the present work develops and tests an agent based simulation model that
empirically explores consumers’ behavior and allows measuring the
environmental performance of a refrigerator post-consumption waste management
program in Colombia.

2 Objectives

The objective of this paper is to analyze how the behavior of final consumers,
related to the decision of what to do with their electrical and electronic equipment
at the end of its useful life, impacts the environmental performance of recycling
programs for this kind of products.

3 Methods

In order to achieve the above objective, a simulation agent based model is
proposed. Simulation combines the clarity and generality of mathematical models
with more realistic models and statistical analysis (GroBler and Schieritz, 2005).

This model is grounded on "Red Verde" post-consumer refrigerator
management program in Colombia. The characterization of the agents in our model
and the relationships among agents were made based on a case study of the reverse
logistics system of Red Verde (Rojas Chaparro, 2018) and in a web survey applied to
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375 households in Bogota, Colombia, to study the intention to either return an end-of-
life refrigerator to the Red Verde program.

4 Results

The results of the model show that for the final consumers the strategies of
return the refrigerators to “Red Verde” and delivering them to the informal
recyclers have the same convenience from the environmental point of view.
Additionally, it can be observed that the option to return the refrigerators to the
post-consumption management program has initially better environ-mental
performance in comparison to delivery to informal recyclers. This is mainly due to
CO: emissions avoided by carrying out an adequate treatment of the dangerous
substances. However, due to the adoption of isobutene technology the
performance of these two strategies (i.e., return to Red Verde and deliver to
informal recyclers) tend to converge. Finally, it was shown that life extension
strategies such as reuse have a negative environmental impact due to the CO2
emissions generated due to the loss of energy efficiency.

5 Conclusion

Based on the results of the model, a contagious effect of environmental concern
can be established, which is reflected in the growth of the percentage of
refrigerators delivered to Red Verde over time. However, the returned
refrigerators do not exceed 31% of the total. This suggests that it is necessary to
introduce mechanisms for achieving effective sustainability communication and
incentive behavior change (O’Rourke, 2014), such as sharing information
(Olorunniwo and Li, 2010) or using ICTs (Jayaraman, Ross and Agarwal, 2008)
and thus promote the delivery of refrigerators to Red Verde. Additionally, we see
the need to extend the agent-based model for the inclusion of logistics costs, with
emphasis in the evaluation of possible trade-offs between environmental and
economic performance.
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