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Aggregate production planning (APP) is a medium-range production and 

employment planning that deals with the main challenges of manufacturing 

industries, such as production and outsourcing quantities, hiring and lay-off rates 

and inventory levels. On the other hand, sustainable development plays a key role 

in the problem based on global issues, particularly in environmental aspects. This 

study develops a novel multi-objective mixed-integer linear programming (MILP) 

model to formulate the sustainable APP problem with overtime and outsourcing 

options under interval-valued or fuzzy seasonal demand. 

The objectives are to concurrently minimize total cost of the production system, 

minimize total environmental pollution and maximize customers’ satisfaction 

level. To deal with the multi-objectiveness of the model, the augmented epsilon-

constraint technique is implemented. A numerical example is then investigated to 

test the performance and validity of the proposed mathematical model. The 

behavior of the objective functions is evaluated against the fluctuations of key 

parameters based on unstable real-world situation and managerial insights and 

decision aids are suggested. A particular novelty of our study is the rich 

involvement into our APP of Human Factors and additional goals of Workforce 

Satisfaction. Especially, our new "matrix questionnaires" are very much 

enlightening. 
 


