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ÁEvaluation Concept 
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ÁExemplary Results 

ÁPriority and Speed Advice 

ÁEco-Drive Support and CO2 Monitoring 

ÁConclusion and Recommendations 



Evaluation Concept 

Á Overall focus on CO2 emissions 

Á KPI-based uni-/bi-variate (compatibility with former projects and ease of results 

communication) 

Á Regression model-based multivariate (in-depth hypothesis testing and evaluation 

of best-practice situations) 

Á Service perspective 

Á Pilot Site perspective  

(and specificities) captured  

in the comparative KPI  

evaluation 



Dataset Enrichment 

Á Objective: calculating co-

variates / controls 

Á E.g. mapping GPS position 

sequence (trip; blue dotted) 

to street graph (OSM; red 

solid) 

Á Extracting features from the 

OSM attribution 

Á E.g. allows identifying 

deliveries/pick-ups, when 

street class ñoff 

road/deliveryò combined with 

speed 

Á Other matched high 

resolution data include 

weather, population density, 

elevation, etc. 

secondary 

delivery/ 
pick-up 

trip 
start 



Dataset Quality 

Á Overall quality of the raw data is 

mixed (PS and Service perspective) 

Á Task required large efforts in finding 

appropriate measures to ensure high 

quality results (quality management 

exceptionally complex) 

Á Overall value of the dataset is 

unquestioned, especially with the 

enrichments 



Service Priority and Speed Advice 

200m 0m 



Service Priority and Speed Advice 

Pilot Site #Appr. KPI_01 
Avg. vehicle speed 

(m/s) 

KPI_02 
StDev. Speed (m/s) 

KPI_16b 
Avg. fuel consumption 

(local area, l) 

KPI_17bx 
Avg. CO2 (g) 

baseline experimental baseline experimental baseline experimental baseline experimental 

Bordeaux 314 10.3 9.8* 4.8 3.9* 0.062 0.052 164 137 

Vigo 595 9.3 8.1* 2.1 1.9* 0.050 0.063 132 168 

* significant difference between baseline 

and exerimental phase; t-test, where 

appropriate, u-test otherwise 

Á Local area defined as 200 m corridor leading up to 
intersection (primarily affected area of the service; 
availability of event triggers) 

Á This 200m corridor was segmented into smaller 
parts (10m each) 



Service Priority and Speed Advice 

Effects of the service on speed 

Á Moderately lowering speed 

Á Smoothing intersection approaches 

Á Increasing speed under congestion 

Effects of the service on fuel 

Á Service reduces fuel consumption 

Á 49g/CO2 per intersection approach 

(200m corridor; CI: 7g/91g) 

Á Effect is larger for lower speeds, i.e. 

urban conditions 



Service Eco-Drive Support / CO2 Monitoring 

(LCMM) 

Pilot Site #Trips 
>=5.0km 

KPI_01 
Avg. vehicle speed 

(m/s) 

KPI_04 
Max. acceleration 

(m/s2) 

KPI_07 
Avg. distance (km) 

KPI_16 
Avg. fuel consumption 

(l/km) 

KPI_17 
Avg. CO2 (kg/tonkm) 

baseline experimental baseline experimental baseline experimental baseline experimental baseline experimental 

Bordeaux 728 6.49 6.51* 1.13 0.83* 
65.3 

65.3 

57.7* 

57.3* 

0.29 

0.29 

0.30 

0.30 

0.062 

0.062 

0.069* 

0.069* 

Arad 57 7.6 16.4* - 2.38 
26.5 

0.0 

169.6 

0.0 

0.22 

- 

0.34 

- 

0.040 

- 

0.046 

- 

Bilbao 2 18.0 - - - 42.2 - 
0.22 

- 

- 

- 

0.039 

- 

- 

- 

Frankfurt 695 10.1 7.7* 1.57 1.44* 
202.3 

55.5 

178.1 

71.2* 

0.25 

0.26 

0.30* 

0.32* 

0.051 

0.052 

0.047* 

0.047* 

Thessaloniki 161 4.12 4.46* 0.82 1.08 
33.8 

0.15 

57.7* 

0.26 

0.26 

0.37 

0.24 

0.32 

0.055 

0.080 

0.050 

0.066 

Trieste 1,221 9.69 9.74* 1.12 1.41* 
175.1 

40.0 

178.5 

43.2 

0.31 

0.31 

0.31 

0.33 

0.036 

0.039 

0.035 

0.037 

Vigo 2,178 13.0 12.3* 0.79 0.74* 
31.0 

0.53 

27.1 

0.84* 

0.25 

0.25 

0.25 

0.25 

0.044 

0.048 

0.045 

0.044* 

* significant difference between baseline 

and exerimental phase; t-test, where 

appropriate, u-test otherwise 

upper line: global area 

lower line: local area 



Service Eco-Drive Support / CO2 Monitoring 

(example TRIESTE) 

Intercept Ą10-5.2334 

Service LCMM Dummy 

(the independent variable 

of interest): -13.8% fuel 

Co-Variates (independent, situational, 

variables that also take influence on the 

fuel consumption) 

Interaction between independent 

variables (technically necessary to 

handle non linear relationships and 

to derive more information on the 

independent variable of interest) 



Service Eco-Drive Support / CO2 Monitoring 

(example TRIESTE) 
Effects of the service on fuel 

Á 13.8% (CI: 7.4%-20.0%) reduction 

Á Effect is larger for lighter vehicles 

Á Effect is larger during rush hours 

Á Effect is higher for lower speeds 

Á Generalized: effect is higher in 

constrained situations  

Co-Variates: 

Á All right sign and size (highly plausible 

and indication of empirical and model 

quality), includeé 

Á éper ton increase of vehicle mass, 

7.3% increase of fuel consumption 

Á éacceleration increase by 1 m/sĮ 

increases fuel by 125% 

Á éper percent increase in climbing 

grade, 3.3 % fuel increase 

Á épresence of adverse weather 

conditions increase fuel by 1.7% 

Á éhigh speed roads (motorway: 4.0%) 

as well as urban roads (residential: 

2.3%) increase fuel consumption, while 

medium speed inter-urban roads (trunk: 

-7.4%, primary: -2.1%, secondary: -

1.6%) decrease the fuel consumption 

Interaction terms 

Á Congestion increases fuel especially, 

when occurring on ñmedium/ideal speedò 

roads, i.e. primary, secondary 

Á Adverse weather conditions on 

motorways reduce fuel consumption (e.g. 

lowering the speed, increasing 

awareness) 



Service Eco-Drive Support / LCMM 
Standing analysis Fraport AG CargoCity South 
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Conclusion and Recommendations 

ÁService Priority and Speed Advice is effectively reducing 

CO2 emissions during each intersection approach (pooled 

data of Bordeaux and Vigo) 

ÁService Eco-Drive Support/CO2 Monitoring is effectively 

reducing CO2 emissions throughout the trip (example case 

of Trieste; global effect may be different Ąanalysis pending) 

ÁData set lacks ñhuman factorò 

ÁEvaluation: Improve data logging, e.g. improving user 

interface (Goods Tracking will only be evaluated with a work 

around that is not based on event triggers) 



 
 
 
 
 


