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ABSTRACTS
• Effective waste management aims at minimizing garbage's detrimental

effects on the environment, public health, and aesthetics, which also

attempts to recover valuable resources and support sustainable
development.

• The New Generation matrix was employed to calculate the

reproduction number, the model equations were solved using the

Differential Transformation Method (D.T.M.) and the obtained result

was simulated using the Maple software. The result shows that waste

management will be effective if recycling waste is given the proper

attention that it deserves. It also indicates that waste for disposal will

be limited and managing waste will become easier.



INTRODUCTION



WHY DO WE NEED TO RECYCLE

• Saves the Planet 

• Protects People

• Saves Resources 

• Boosts Sustainability

• Recycling is the Key



THE 3 R’S OF RECYCLING



WHAT OTHERS HAVE DONE ON WASTE



WHAT OTHERS HAVE DONE ON WASTE



SCHEMATIC DIAGRAM



MODEL EQUATIONS
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Model Assumptions
.

1. The model assumed that manufactured goods are used for 

domestic and industrial purposes only.

2. The model considers solid waste only.

3. The wastes generated in the industries are controlled and 

minimized.

4. The wastes from the collation centre are either recycled or 

disposed of.

5. It is assumed that wastes are properly disposed 
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Waste Reproduction Number

When applied to solid waste management the Waste Reproduction Number refers to 

the rate at which solid waste spreads in the environment. Ibrahim & Abdurrahman 

(2023). The value of 𝑹𝟎 determines whether the spread of garbage dies out in the 

community or spreads so widely that it can be considered an epidemic. Whenever 

the value of the  𝑹𝟎 goes below unity 𝑹𝟎 < 1, the spread of the waste is insignificant 

and waste management becomes easier.  When the value is above unity 𝑹𝟎>1 it 

means that the spread of waste in the community becomes significant.
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Differential Transformation Method (D.T.M.)
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• The Fundamental Properties of Differential 
Transform Method (D.T.M.)







Discussion of Results







Results and Discussion.
The results obtained from the D.T.M. were simulated using the Maple software. They are 

shown above in Figures 1 to 3.  The fig1a shows that the collated waste increases at an 

exponential rate with time and it gets to the peak after some time, indicating that some of the 

wastes decompose at the collation centre and some were lost by other means.  The recycled 

waste increases with time as shown in Figure 1b, this is due to the fact that recycled waste is 

obtained from the collation centre so it increases at the same rate.  Figure 2a shows that 

disposed waste increases with time, based on the sources of disposal.  Figure 2b gives the 

energy generation as reducing with time till a minimum point is achieved and it then increases 

till a maximum point is achieved.  This implies that energy generation from waste will take 

sometimes before it can be get the optimal point.  Wealth creation as shown in figure 3 

increases wi th time as the quantity of waste generated increases.



CONCLUSION

The model of recycling of waste using mathematical approach was formulated, 

confirmed to be epidemiologically well posed and that its unique solution lies in the 

positive invariant region.  The model equation was solved using the D.T.M.  The 

results from the D.T.M shows that energy generation and wealth creation from 

waste will take some times before it can be maximized as it relies solely on the 

quantity of waste recycled for that purpose.  This study recommended that 

concerted effort should be put into waste recycling and energy generation to 

increase wealth creation and facilitate proper waste management.




