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“If you cannot measure it, you cannot improve it,, 
Lord Kelvin 



TAXONOMY OF AUTOMATED DRIVING
Different levels of automation have been defined and introduced by a range of organizations. In this 
document classification of Society of Automotive Engineers (SAE) International Standard -J30161 is 
used, as it is the most common classification. Figure 1 shows 6 levels of automated driving (AD) ac-
cording to SAE-J3016 that shows control distribution among the human driver, and the AD system.

Figure 1: SAE Levels of automation

1SAE International Standard J3016
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FORECAST OF AUTOMATED DRIVING MARKET TREND & ROAD MAP
The market growth for SAE Level 3 (L3) and Level 4 (L4) automated vehicles is forecasted to 
reach from ~€40 billion in 2025 to ~€74 billion in 20352. Estimated annual market value for au-
tonomous systems in transport just for the UK market alone is expected to reach €82 billion3. 

These numbers show the significant potential of the AD industry. To date, impressive demonstra-
tions have been presented not only by the European but also by global market leaders (Figure 24). To-
day, most of the demonstrations have been carried out in controlled and well-defined environments. 

With the current technology, SAE level 3 functions can already offer solutions to many of today’s grand societal 
challenges, including the increase of traffic safety and passenger comfort. Technologically, the development 
of these functions is understood, as confirmed by the millions of test km of automated cars on public roads.

However, demonstrating the trustworthiness, reliability, safety, robustness as well as weath-
er independence of the technology, has been still a key challenge, and is today the main road-
block for product homologation, certification, end-user acceptance, and thus commercialisation.  

2https://www.consultancy.uk/news/2065/bcg-autonomous-car-market-to-hit-42-billion-by-2025
3http://www.prnewswire.com/news-releases/world-unmanned-ground-vehicle-market-to-see-30-cagr-to-2019-501689211.html
4https://info.microsoft.com/rs/157-GQE-382/images/K24A-2018%20Frost%20%26%20Sullivan%20-%20Global%20Autonomous%20Driving%20Outlook.pdf
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Measurement is at the heart of any engineering and scientific discipline as it helps to 
support the regulatory framework. However, the automotive industry also needs to re-
fine the definition of the, for the L3AD to ensure more timely and accurate insights into 
the future. The streamlining of these definitions will allow for better decision making and 
thus prevent the generation of unwanted results due to a priori processing of findings. 

The information presented in this document is provided by the Trust-
Vehicle consortium as a result of 32 surveys conducted in two rounds, 
among the 231 experts from 7 countries in Europe. The  pool of metrics 
for the first round were based on the literature and expert’s knowledge7,8.

An accelerated Delphi (a-Delphi) approach is taken in the analysis of the question-
naires (Dalkey and Helmer, 1963)5. Two rounds of intensive questionnaires, with 
16 surveys in each round, were conducted to obtain the most reliable consensus of 
a group of experts in 4 different categories. Categories were defined according to 
vehicle class by a series of intensive questionnaires (Williamson, 2002)6. The mod-
el’s performance was superior to a naïve prediction, which proves their validity.
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5Dalkey, N., & Helmer, O. (1963). An experimental application of the Delphi method to the use of experts. Management Science, 9, 458- 467. doi:10.1287/mnsc.9.3.458
6Williamson, Kirsty. (2002). Research Methods for Students, Academics and Professionals: Information Management and Systems. Inf. Res.. 8.
7Survey on KPI for Automated Driving - ERTICO Newsroom’ (ERTICO Newsroom, 2019) <https://erticonetwork.com/participate-survey-kpi-automated-driving/>
8Connected Automated Driving | Europe’s Self-Driving Transport’ (Connected Automated Driving Europe, 2019) <https://connectedautomateddriving.eu/> accessed 8 
June 2019
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NON-TECHNICAL 
KPIs



“The Changing Face of Public Transportation in 
Finland: Level 3 Autonomous Electric Bus…”



To test which KPIs will survive, mean scores and consensus level were calculated for each item. The KPIs 
which had a mean score of 7.5 or were ranked above 8 by a minimum of 60% of experts were then selected. 

DRIVER EXPECTATIONS KPIs
Mean scores and consensus levels were analysed for each vehicle separately. The analysis revealed that 
6 KPIs for Passenger Vehicle, 3 for Light Commercial Vehicle, 4 for Bus, and 3 for Truck accessed the edge 
of significance which was defined as a priori (a mean score of 7.5 or ranked above 8 by 60% of experts).

In the analysis for passenger vehicles - experts evaluated safety M =7.94, CL = 68.50 and trust M=7.68, CL =67.40 
as the most important KPIs.

In the analysis for light commercial vehicle/van - experts evaluated safety M=7.78, CL = 70.50 and reliability 
M=7.71, CL =68.40 as most important KPIs.    



In the analysis for buses - experts evaluated safety M=7.84, CL = 69.40 and reliability M=7.79, CL = 71.60 as most 
important KPIs. 

Analysis for Truck showed that experts evaluated Trust M=7.38, CL=63.20 and safety M=7.65, CL = 65.20 as most 
important KPIs among those for truck. 

DRIVER EXPECTATIONS KPIs...



Level 3 
Autonomous Reverse Parking Truck and 

Trailer...





TECHNICAL 
KPIs



CAMERAS KPIs
Mean score and consensus level analysis revealed that 4 out of the 10 Camera KPIs access the edge of signifi-
cance which was defined as a priori (a mean score of 8 and ranked above 8 by 75% of experts).

SENSORS KPIs

Mean score and consensus level analysis revealed that 5 out of the 10 Sensor KPIs access the edge of sig-
nificance which was defined as a priori (a mean score of 8 and ranked above 8 by 75% of experts).



“The Autonomous Trucks are a Reality Today & 
Arriving Soon to the Urban Areas After High-

ways…”



HUMAN MACHINE INTERFACE KPIs

Mean scores and consensus levels were analysed for each vehicle separately. Analysis revealed that 6 KPIs 
for Passenger Vehicle, 7 for Light Commercial Vehicle, 7 for Bus, and 10 for Truck accessed the edge of sig-
nificance which was defined as a priori (a mean score of 8 and ranked above 8 by 75% of experts).

Analysis has shown that experts reached a consensus on 6 of the KPIs for passenger vehicle to be eligible for 
the final list. Among those ‘Hand over request understanding’ had the biggest mean score M=9.09, CL = 95.40

Analysis revealed that experts reached a consensus on 7 of the KPIs for light commercial vehicle/van to be eligible 
for the final list. Among those ‘Hand over request understanding’ has the biggest mean score M=9.14 CL=95.50.



HUMAN MACHINE INTERFACE KPIs...

Analysis showed that experts reached a consensus on 7 of the KPIs for bus to be eligible for second 
round. Among those ‘Hand over request understanding’ has the biggest mean score M=9.23, CL=100.00.

Analysis revealed that experts reached a consensus on 10 of the KPIs for truck to be eligible for second round. 
Among those ‘Hand over request understanding’ has the biggest mean score M=9.23, and CL = 100.00.



“The New Face of Personal Mobility: 
Self Driving Vehicles…”



VEHICLE OPERATIONS KPIs

Mean scores and consensus levels were analysed for each vehicle separately. Analysis revealed that 6 KPIs for 
Passenger Vehicle, 3 for Light Commercial Vehicle, 6 for Bus, and 6 for Truck accessed the edge of significance 
which was defined as a priori (a mean score of 8 and ranked above 8 by 75% of experts).

Analysis showed that experts reached a consensus on 6 of the KPIs for passenger vehicle to be eligible for the 
final list. Among those ‘System reaction time during emergency braking’ had the biggest mean score M=8.82, 
CL=87.80.

Analysis revealed that experts reached a consensus on 3 of the KPIs for light com-
mercial vehicle/van to be eligible for the final list. Among those ‘Number of acci-
dents in AD mode per 100 million km’ has the biggest mean score M=8.79, CL = 81.80.



VEHICLE OPERATIONS KPIs...

Analysis showed that experts reached a consensus on 7 of the KPIs for bus to be eligible for the final list. Among 
those ‘Number of accidents in AD mode per 100 million km’ has the biggest mean score M=8.88, and CL=84.80.



KEY FINDINGS



ACRONYMS

AD Automated Driving 

a-Delphi Accelerated Delphi 

CL Consensus Level 

ERTRAC European Road Transport Research Advisory Council 

HMI Human Machine Interface 

KPI Key Performance Indicator 

L3AD Level 3 Automated Driving 

LCV Light Commercial Vehicle 

M Median 

OEM Original Equipment Manufacturer 

PV Passenger Vehicle 

SAE Society of Automotive Engineers 

SD Standard Deviation 

TTC Time-to-Collision 

VO Vehicle Operations 
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LIMITATIONS

There are some potential limitations to the interpretation of this study. Firstly, in the first round, coverage bias may 
occur considering uneven representation of countries, some countries are represented by more experts then oth-
ers. Secondly, second round was limited by gender distribution as experts were predominantly males. Finally, sur-
veys were conducted in English which might cause a language barrier across non-native English-speaking countries. 

This  study  was  accepted by the University  of  Surrey  Ethics  Committee’s  requirements and the experts 
were informed of  the study purposes and of data confidentiality through an informed consent form. 
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