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The proposed model defines a methodology to estimate Key Performance Indicators (KPIs) in Logistics. The KPIs are
structured in three main hierarchical levels. The final KPI (KPI level 3) represents the total KPI (“Energetic” KPI)
considering all the parameters. The KPIs are referred two 2 hypothesized vehicle fleets travelling in two different regions.

Each KPI can be expressed as:
KPl=axi+bxo+.... ,

where a, b ,... are the weight coefficients and x1, x2, ... are the parameters defined in the table. Each KPI must be properly
normalized in order to use the same scale.

Level KPI DESCRIPTION

1 KPI Di = f(Ds,De,...) KPI driver (Ds=driver style depending on
parameters such as average velocity and others;
De=driver efficiency) [1].
1 Vi (KPI vehicle Vi) = f(y, Cw, RI,Sfc, vkw, Es, fc, ml,...) | [2] y: load factor; CW cargo weight; RI: router
length; Sfc: specific fuel consumption as
L/100km; vkw: vehicle kerb weight; [1] Es:
engine stress; fc: fuel consumption; ml:
maintenance level (predictive maintenance
information).
1 KPfi = f(KPI Di, Vi) KPI embedding information of KPI Di and Vi.
1 KPIEL (or KPI E2) = f(lp, tr, tor, ...) Indicator depending on the specific fleet (Ip:
load prediction for the specific region; tr:
traffic; tor: type of road).
1 KPIE3 = f(fp, et,...) Exogeneous indicators such as fp: fuel price;
et: economic trend.
2 KPIE level2 = f(KPfi, KPIE1, KPI E2, KPIE3, M1,HR) KPI embedding information of KPfi, KPIE1,
KPI E2, KPIE3, M1 (process management
indicators including logistics  planning
efficiency and vehicle management), HR
(human resource indicators about the correct
choice of drivers). KPI level 2 can be a
supernode reducing network complexity [3].
3 KPI level3(Final “Energy” Indicator) = f(KPIE level2,...) KPI embedding information of all KPIE level2.
The term “Energy” indicates the final indicator.

Table: List of parameters defining KPIs.
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Figure: Complex system: multi-level approach defining “Energetic” KPI in Logistics.

References:

[1] Massaro, A.; Selicato, S.; Galiano, A. Predictive Maintenance of Bus Fleet by Intelligent Smart Electronic Board Implementing
Artificial Intelligence. 10T 2020, 1, 180-197. https://doi.org/10.3390/i0t1020012

[2] Vujanovi¢, D.; Mijailovi¢, R.; Mom¢ilovi¢, V.; Papié, V. Energy Efficiency as a Criterion in the Vehicle Fleet Management Process.
Thermal Science 2010, 14 (4), 865-878. https://doi.org/10.2298/TSCI090719010V

[3] Stanley, N.; Kwitt, R.; Niethammer, M. et al. Compressing Networks with Super Nodes. Sci Rep 2018, 8, 10892.
https://doi.org/10.1038/s41598-018-29174-3



https://doi.org/10.3390/iot1020012
https://doi.org/10.2298/TSCI090719010V
https://doi.org/10.1038/s41598-018-29174-3

