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Problem Statement Research Questions

V . . . . . . .

2 E-commerce Growth Hovv_ can multlm(_)dal qulstlc hubs_ in Munich be _strat_eglcally po_smoned to
maximize last-mile delivery effectiveness and minimize operating costs?

Surge in small, frequent, time-sensitive deliveries creating

pressure on logistics chains. Global sales expected to reach

$7.385 trillion by 2025 (Lebow, 2021).

® Last-Mile Challenges

» Travel congestion and higher operating costs (53% of total
delivery costs) (OptimoRoute, 2020)

* Increased environmental footprint (50% of urban transport _ o
emissions) ( Dablanc, 2007) v Which key performance indicators (KPIs) show how successful and

efficient a multimodal logistics network is in Munich when compared with
_ conventional last-mile delivery techniques?
1% Munich Case Study Methodology

+/ How does the integration of cargo bike delivery and multimodal logistic
hubs affect CO2 emissions and environmental sustainability in Munich's
urban logistics?

v/ How sensitive are the key performance indicators (KPIs) and ideal hub
locations to changes in hub opening costs, capacity limitations, and the
relative weighting of environmental versus economic objectives?

+ Limited loading spaces in dense urban areas

Manual Hub P-median

Fast-growing city with dense urban fabric, congested road network, Data Colection cmeans
and cargo bike initiatives. )

Adjustment Optimization

Refinement based
on accessibility and
constraints

Multi-criteria Capacitated vehicle
optimization routing problem

Delivery, road and Classical &
vehicle data Extended clustering

56,397 Delivery Points Analyzed

/ KEY RESULTS \
0

ptimal Hub Configuration (k=3)

Operational Cost Reduction CO, Emissions Reduction
Hub 0: 30.60% (17,263 deliveries) 0 ; _
Hub 1: 30.60% (17,240 deliveries) [ 5274038?22?:;;0” ] [ 83% CO, Reduction ]
Hub 2: 38.80% (21,894 deliveries) ’ ’ 135.06 kg to 22.78 kg
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Profit Analysis \ Sensitivity Analysis a )

[Only k=3 & k=4 configurations] Strategic Benefits:

» City Planners: Framework for

are profitable ; Objective Weights inable urban logistics inf
8000 No effect on hub selection due to strong correlation sust_al_na € urban g e [ r_a_structure
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