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ABSTRACT  
Advanced Driver Assistance Sys tems (ADAS)  are prom ising m eans to reduce transport 
problems. However, ADAS have not yet been deployed on a large scale. Deploy ment o f 
ADAS requires actions of actors, such as public  au thorities, the auto motive indu stry an d 
insurance com panies. Since both the automo tive industry and insurance com panies are 
heterogeneous their strategies with respec t to ADAS d eployment are expected to be 
heterogeneous as well. This paper explores this  heterogeneity by means of a cluste r analysis 
performed on data collected by an actor su rvey. The results show  that subgroups of 
respondents can be identified wi th different strategies in terms of preferred deploym ent 
actions and influence of other actors.  

KEYWORDS  
Actors, Advanced Driver Assistance Systems (ADAS), cluster analysis, deployment 

INTRODUCTION  
Advanced Driver Ass istance Systems (ADAS), are expected to con tribute to increase traffic 
safety and traffic flow perfor mance, a nd decrease environm ental pollution. ADAS are  
electronic in-car systems that support car drivers in their driving task. Examples of ADAS are 
Intelligent Speed Adaptation (ISA), a  system that informs and/or assists the driver to comply 
with the legal speed limit, and  Adaptive Cruise Control (ACC), a syste m that auto matically 
keeps a preset speed and time headway to the preceding vehicle.  
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In order to be effective on a societal level, a vast am ount of vehicles  needs to be equipped 
with ADAS (i.e. a high deploym ent rate). While some ADAS are already on the market, they 
have not yet been deployed on a large scale (e .g. De Kievit et al., 2008) . The present paper is 
part of a PhD study – perform ed by the first au thor – that aim s to explore the potential 
deployment of ADAS by studying the expected ac tions of relevant act ors. In this study, 
deployment is conceptualized by the actions of  relevant actors that aim  to increase th e 
deployment rate, i.e. influen ce car buyers to adopt an ADAS . The actors studied are public 
authorities, the automotive industry, and insurance companies. It is assumed that they all have 
a cer tain in terest in the deploym ent rate  of  ADAS, and tha t they  all ha ve cer tain means to 
influence this deploym ent rate. The actions of thes e actors are expected to  be in teractive: if  
one actor takes an actio n that will increas e the de ployment rate to a lev el that is satisf actory 
for another actor, that actor is expected to be less prone to take further action. The m ain 
subjects of study are the exp ected actions of public author ities, autom otive industry, and 
insurance companies, and the influence of these actors’ actions on each other.  
 
The autom otive industry and insurance com panies consist of different com panies that can 
potentially act or react differently. Heterogeneity is expected to exist p articularly within these 
actor groups. Studying this heterogeneity is scientifically relevant since automotive industry is 
usually investigated as a single actor with re spect to ADAS deploym ent (e.g. Macharis et al., 
2004; Lathrop and Chen, 1997), while there are i ndications that certain com panies are m ore 
likely to bring certain ADAS to the market than others. For instance, companies with a safety-
related brand im age may be relatively m ore progressive in intr oducing safety-enhancing 
ADAS. Knowledge on the (re)actions of auto motive industry and insurance com panies can 
enhance future ADAS policym aking. For instan ce, policym akers will be able to design 
policies m ore effectively to reach policy goa ls, when they have better knowledge of the 
different (re)actions they can expect from, for example, automotive industry.    
 
This paper explores the heterogeneity of actor interactions by identif ying different strategies 
among actors with respect to their own actions and their reactions to other actors’ actions. 
Data has been collected on the actions and reactions of public authorities, automotive industry 
and insuran ce com panies by m eans of a stated preference survey. A  cluster an alysis was 
performed on these data, in order to identi fy subgroups of respondents with different 
strategies.   

CURRENT KNOWLEDGE ON ACTOR HETEROGENEITY 
Literature review shows that heterog eneity within actor groups is rarely  studied with  respect 
to ADAS d eployment. Most studies focus on th e heterogeneity in opinions between actor 
groups, such as public authorities, autom otive industry and users (e.g. Wiethoff et al., 2006; 
Walta et al., 2005; Macharis et al., 2004; Lathrop and Chen, 1997). However, a study by 
Levine and Underwood (1996) showed that th e m ain differences in opinion on transport 
system goals between respondents from different actor groups could not be directly attributed 
to actor group membership. They applied a cluster analysis to establish groups of respondents 
with similar opinions regarding transport system goals. Differe nces within the a ctor groups 
are, therefore, also expected to exist.  
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METHODOLOGY 

Data collection 
The reactio ns of the actors to d ifferent ty pes o f ADAS and ADAS deploym ent actions of 
other actors were investigated by means of a survey. This survey featured three different types 
of ADAS, and three different potential actions for public authorities, automotive industry, and 
insurance com panies. These actions were nam ed deploym ent options, and included a do 
nothing option, a stimulating option by which users could be stimulated to purchase ADAS, 
and a mandatory option by which users are forced to have their cars equipped with an ADAS.  
 
A number of possible deploym ent situations were  presented to the respondents, consisting of 
an ADAS t ype and the deploym ent options app lied by the other two actors. As a personal 
opinion, th e respondents were asked to rate (t he utility of) each  of their p redefined 
deployment options  for each of the situations.  The (utility) ratings were on a sca le from 0 
(very low) – 10 (very high). Furtherm ore, as  an expectation for their actor group, the  
respondents were asked  to give a probability d istribution o ver their predefined deploym ent 
options (including the option ‘other’) for each of the situations.  
 
Data were collected from  45 re spondents from automotive industry, 20 from public  
authorities, and 7 from  insurance com panies. Respondents were invited from  lists of  
participants to relevant ADAS conferences and the ADAS networks of colleagues.  

Cluster analysis 
Cluster analysis is a statistica l technique to group cases with si milar data or data patterns 
(Hair et al. 2006). This technique uses the multidimensional distances between cases to group 
cases that are most similar. Several different algorithms are available to group cases, based on 
different assumptions. Researchers should decide which algorithm best fit their case.   
 
A cluster analysis was perform ed on both the i ndividual respondent u tility data, as on the 
probability data for the actor groups . The ai m of the cluster analys is is to group respondents  
that react in a similar way to the ADAS and the deployment options applied by other actors. 
Or, in other words, to group respondents with a similar strategy.   
 
For public authorities, two respondent subgroups were identified based on the rating data. For 
automotive industry, five respondent subgroups we re identified based on the rating data, and 
three based on the probability data. For insura nce companies two respondent subgroups were 
identified based on the rating data and the proba bility data. The number of groups indentified 
depended on the clarity of the differences between the groups  and a m inimum subgroup size 
of 2 respondents.  
 
For each of the subgro ups, regression m odels were estim ated from  the averag e d ata of the 
respondents in the sub groups. Sep arate m odels were estim ated for each of the actors’ 
deployment options, and for the individual utility  ratings and actor grou p probabilities. They 
present the influence of the typ e of ADAS a nd the deployment options of other actors. The 
differences between the subgroups can be m ainly characterized by the rank orders of the 
actors’ deployment options, and their susceptibility to influence of other actors.  
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IDENTIFICATION OF ACTOR STRATEGIES 
Figure 1 pr esents th e r esults of  th e cluste r an alysis f or the probabilities f or autom otive 
industry in  term s of t he average probability  that a deploym ent option will be applied  
(horizontal dash) and the range of influence on this probability by the deploym ent options 
applied by other actors (vertical line). It was found that the type of ADAS generally did not 
have a signif icant inf luence on any of the utility ra tings or probabilities. The de ployment 
options considered for autom otive industry were ‘ do nothing’, ‘ADAS as optional equipment 
on each new car’, ‘ADAS as standard equipment on each new car’, an d ‘other deployment 
options’.  
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Figure 1: Automotive industry’s probability subgroup characteristics   

The first su bgroup seems to expect that autom otive industry will act as an Active Deployer, 
with higher average probabilities to take  action as opposed to doing nothing, and lim ited 
influence of other actors (public authoritie s). The second subgroup seem s to expect that 
automotive industry will act as a Reluctant Deployer, with a higher average probability to do 
nothing as opposed to taking act ion, and an important  influence of othe r actors. The third 
subgroup seem s to expect that au tomotive indu stry will act as an Adaptive Deployer, with 
higher average probabilities for taking actio n as opposed to doing nothing, and a high 
influence on the most preferred action to take by other actors.   
 
The other subgroups that were identified were anal yzed in a sim ilar way. For autom otive 
industry, it was found that there ar e clearly different strategies  expected by the respondents, 
some favoring taking action, some favoring doing nothing. But, influence of public authorities 
increases the probability that they all take ac tion. For public authorities, it was found that as 
individual respondents they prefer a passive or an active role in ADAS d eployment. But their 
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expectation f or public authoritie s in general is that th ey will be passive. For  insuranc e 
companies, two different strategies were defined, one favoring action, and one favoring doing 
nothing. Their actions are not influenced by those of the other actors. 

Explanation of observed differences  
A possible explanation for the differences between the subgroups was found based on data 
collected in the survey regarding the stated familiarity of the actors with the ADAS, and their  
perceived impacts on safety, traffic flow, envi ronment and user acceptance. The relation  
between th ese data an d the subgroups was no t significant because of the size of the 
subgroups. However, they indicate for public authorities and especially for insurance 
companies that the m ore familiar they are w ith the ADAS, the less posi tive they expect the 
impacts of  ADAS will be, and the less willi ng they are  to take ac tion toward s ADAS  
deployment. This is in contras t to what was f ound for automotive industry: the more familiar 
they are the more positive they expect the impacts to be and the m ore willing they are to take 
action.  

CONCLUSIONS  
Subgroups with different strategies regarding ADAS deployment exist among the respondents 
to an acto r survey. These strategies can be m ainly distinguished by different preferences for 
deployment options, and the differe nt extent of influence of ot her actors. An explanation for 
the existence of different subgroups am ong automotive industry respondents  is that different 
networks exist with a different attitude towa rds ADAS deploym ent. This m ay nee d to be 
taken into account in policym aking regarding ADAS deploym ent. An explanation for the 
existence of different subgroups for insurance comp anies is that they have different levels of 
experience with ADAS. Based on the finding that insurance company respondents in favor of 
taking action were considerably less fa miliar to ADAS, it is not expected that insurance 
companies will play a m ajor role in ADAS  deploym ent. The subgroups am ong public 
authorities’ respondents did not sh ow major differences in thei r expectations towards ADAS 
deployment. This m ay be due to the fact that the respondents were m ainly from  the 
Netherlands. Public authorities from different countries m ay be expected to have different 
strategies.     
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