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1 Context and motivation

Collection accounts for 20–50% of waste management 

budgets, yet routes follow fixed schedules.
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2 Challenges

Three barriers to effective planning

1 Few sensors
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2 Uncertainty

?+ waste

today at the visit

3 Plans fail
€

overflow

detour

Uncertainty
Data-driven 
scenarios

Routing with 
recourse

Smart, 
efficient 
routes

SDG 11
Sustainable
cities

SDG 12
Responsible
consumption

3 Research problem and objectives

General objective: develop data-driven two-stage stochastic routing, with overflow or detour as recourse.
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4 Methodology: two-stage stochastic optimisation

Plan today using forecast scenarios; tomorrow, weigh overflow costs against depot detours.
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F.O : Maximise expected profit = revenue − travel cost 

− detour costs − overflow costs, over all scenarios

5 Preliminary Results
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Modelling uncertainty and recourse pays off on real data.

27/36
solved to optimality
gap ≤ 1%, median ≈ 161 s

16/36
beat the deterministic plan
VSS ≥ 2%
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EVPI > 0 in all runs · max 38.5%
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6 Future work

1Test
new computational tests + validation

→ Paper 1

2Compare
develop forecast + scenario methods

→ Paper 2

3Solve
develop solution method, real 348 bins

→ Paper 3

4Pilot
EVOX pilot, real ERSUC/Valorsul data

→ Decision-support tool

5Thesis
3 papers

→ Defence
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Why uncertainty-aware plans earn more

deterministic stochastic perfect info
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