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Abstract 

Over the last decades, academics and practitioners have paid much attention to lot-sizing, 

which determines economic order and production quantities by balancing inventory 

holding and setup costs. Recently, researchers have started to integrate sustainability issues 

into lot-sizing models. The focus of these works has been on environmental and economic 

dimensions of sustainability, however, while only few contributions studied the social 

aspect of this problem. Especially in in-house logistics, where a high amount of manual 

material handling is performed, lot-sizing decisions can have a significant impact on 

workload and human performance, which can have a strong influence on ergonomic 

parameters and thus worker welfare. 

The paper at hand extends previous research on ergonomic lot-sizing and introduces a new 

mathematical model that integrates ergonomic and economic aspects. A rest allowance 

function is used to take account of recovery periods that help to maintain low levels of 

fatigue and ergonomic risks. As recovery periods represent non-productive time, the 

developed integrated model permits to estimate the economic impact of different workload 

levels. Finally, the model is applied in a numerical study, reflecting a typical manual 

material handling process. Based on the results of a parametrical analysis, we illustrate the 

applicability and validity of this approach to different industrial contexts. 
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