
 

 

  
Abstract—Eco-driving allows the driver to optimize his/her 

behaviour in order to achieve several types of benefits: reducing 
pollution emissions, increasing road safety, and fuel saving. One of 
the main rules for adopting eco-driving is to anticipate the traffic 
events by avoiding strong acceleration or braking and maintaining a 
steady speed when possible. Therefore, drivers have to comply with 
speed limits and time headway.  

The present study explored the role of three types of motivation 
and social norms in predicting French drivers’  intentions to comply 
with speed limits and time headway as eco-driving practices as well 
as examine the variations according to gender and age. 

1234 drivers with ages between 18 and 75 years old filled in a 
questionnaire which was presented as part of an online survey aiming 
to better understand the drivers’  road habits. It included items 
assessing: a) behavioural intentions to comply with speed limits and 
time headway according to three types of motivation: reducing 
pollution emissions, increasing road safety, and fuel saving, b) 
subjective and descriptive social norms regarding the intention to 
comply with speed limits and time headway, and c) socio-
demographical variables. 

Drivers expressed their intention to frequently comply with speed 
limits and time headway in the following 6 months; however, they 
showed more intention to comply with speed limits as compared to 
time headway regardless of the type of motivation. The subjective 
injunctive norms were significantly more important in predicting 
drivers’  intentions to comply with speed limits and time headway as 
compared to the descriptive norms. In addition, the most frequently 
reported type of motivation for complying with speed limits and time 
headway was increasing road safety followed by fuel saving and 
reducing pollution emissions, hence underlining a low motivation to 
practice eco-driving. Practical implications of the results are 
discussed. 
 

Keywords—eco-driving, social norms, speed limits, time 
headway.  

I. INTRODUCTION 

HE need for sustainable development has become a major 
issue in most of the industrialized countries in the world. 

One of the main areas impacting on the environment is the 
transportation sector. Eco-driving represents one important 
action that allows the driver to optimize his/her driving 
behaviour in order to reduce pollution emissions and save fuel. 
Eco-driving is mainly based on the drivers’  capacity to 
anticipate traffic events and signals by avoiding strong 
acceleration or braking and maintaining a steady speed when 
possible [1].  

 
M. Cristea is with the French Institute of Science and Technology for 

Transportation Development and Networks, Versailles, 78000, France (phone: 
+33-130-843958; e-mail: mioara.cristea@ ifsttar.fr).  

F. Paran is with the French Institute of Science and Technology for 
Transportation Development and Networks, Versailles, 78000, France (e-mail: 
francoise.paran@ifsstar.fr). 

P. Delhomme is with the French Institute of Science and Technology for 
Transportation Development and Networks, Versailles, 78000, France (e-mail: 
patricia.delhomme@ifsttar.fr). 

 
In this line, numerous studies have underlined the 

substantial ecological, economic but, also, road safety benefits 
that may derive from adopting eco-driving behaviours [2], [3]. 
For example, Waters and Lakers [4] obtained a 50% 
difference in fuel consumption when asking participants to 
drive normally or economically in a specific driving scenario. 
After applying certain corrections required by the differences 
in speed driving, the authors found that practicing eco-driving 
behaviours would stil l determine a 10-15% reduction in fuel 
consumption. Van der Voort, Dougherty, and Van Maarseveen 
[5] conducted a study on 88 drivers divided in four groups 
(control, existing group, advice group and extended advice 
group) and obtained similar results. According to the 
International Commission for Driver Testing (CIECA) [6] the 
introduction of programs to initiate drivers to eco-driving has 
determined a 5-20% reduction in fuel consumption.  

 In order to practice eco-driving drivers have to develop 
specific abilities [7]. Several studies have shown that certain 
characteristics of the driving behaviour such as appropriate 
use of the gears, block changing gears when possible, and 
maintaining a steady speed correlated significantly with fuel 
economy [8], [9], [10], [11], [12]. These practices imply two 
major eco-driving behaviours: complying with speed limits 
and time headway. The scientific literatures mentions several 
socio-psychological factors influencing drivers’  to comply 
with speed limits among which, motives, social norms, age, 
and gender are the most investigated.  

Dogan, Steg, and Delhomme [13] found that eco-driving 
behaviours are related to time saving and safety goals, 
therefore, can be easily inhibited in demanding traffic 
environments or in time pressure situations. Similar results 
regarding time saving goals support their findings [14].  

Social norms play an important role in the depicting 
people’s behaviour on the roads especially, since driving 
represents a socially interactive activity. Both subjective 
injunctive (perceived beliefs about significant others’  
expectations regarding one’s behaviour) and descriptive norms 
(perceived beliefs regarding significant others’  behaviour) 
may influence the drivers’  behaviour in the sense of 
determining them to drive faster [15], [16], [17] or slower [18] 
and to maintain closer headways in high density traffic [19], 
[20].  

Recent studies suggest the existence of certain differences 
regarding the environmental issues according to age and 
gender [21], [22], [23], [24]. Schieβl et al. [25] found that 
young drivers evaluated their possibilities to adopt eco-driving 
behaviours less than middle-aged and older drivers; however, 
they reported a higher ecological orientation as compared to 
the latter. Similarly, female drivers expressed more 
availability to adopt eco-driving behaviours than men. These 
results confirm previous findings suggesting that women 
express stronger pro-environmental attitudes [26] and higher 
concerns for the environmental protection [27], [28], [29].  

The role of Motivations for eco-driving and 
Social Norms on behavioural Intentions 

Regarding Speed Limits and Time Headway  
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The general objective of this paper was to examine the 
drivers’ intentions to comply with speed limits and time 
headway as eco-driving practices according to three types of 
motivation: reducing pollution emissions, increasing road 
safety, and fuel saving. Moreover, we analyzed the importance 
of social norms (subjective injunctive norm and descriptive 
norms) in predicting drivers’ intentions to comply with speed 
limits and time headway. In addition, we were interested in 
observing the variations according to gender and age. 

II. METHOD 

A. Participants 

1243 drivers (566 men) responded to an online 
questionnaire concerning drivers’ road habits. Among them, 
33.7% were aged between 18 and 29 years (N=419), 28.7% 
between 30 and 44 years (N=357), 26.4% between 45 to 59 
years (N=328), and 11.2% were between 60 and 75 years 
(N=139). Almost 25% of them (N=303) declared having being 
sanctioned due to excessive speed at least once during the last 
3 years; 3.3% were students, 10% were unemployed, 11% 
were retired, and 75.7% were employed in different fields of 
activity (workers, teachers, commercial agents, etc.). They all 
came from different geographical regions of France.  

B. Procedure 

The web-link was sent by mail to panellists from an “access 
panel”. The surveyed participants were invited to carefully 
read the questions before answering and received points which 
could help them win incentives. The general instructions 
mentioned that the study was assessing various aspects of the 
driving behaviour in order to better understand the drivers’ 
road habits.  

C. Measures 

The general questionnaire included items concerning 
drivers’ eco-driving styles and the frequency of practicing. 
The questions concerning this study were divided in several 
sections: a) behavioural intention to comply with speed limits 
and time headway on highways and on downtown roads 
concerning three types of motivation (increasing road safety 
and decreasing pollution emissions and fuel saving), b) social 
subjective injunctive and descriptive norms regarding the 
intention to comply with speed limits and time headway, and 
c) socio-demographical variables. Their answers ranged from 
1 (very rare) to 5 (very often) on a Likert scale, except for the 
socio-demographical variables.  

Behavioural intention. Twelve items measured drivers’ 
intentions to comply with speed limits and time headway on 
highways and downtown roads in the following six months.  

Subjective injunctive norms. Subjective injunctive norms 
were assessed by twelve items concerning drivers’ perceptions 
about significant others’ beliefs related to their intentions to 
comply with speed limits and time headway on highways and 
downtown roads in the following six months.  

Descriptive norms. Descriptive norms were measured by 
twelve items related to the drivers’ perceptions about 
significant others’ intentions to comply with speed limits and 
time headway on highways and downtown roads in the 
following six months.  

Table I presents detailed data pertaining the Alpha 
Cronbach coefficients, means and standard deviations for each 
of the measures. 

 
TABLE I 

GENERAL DESCRIPTIVE STATISTICS REGARDING THE TYPE OF BEHAVIOUR 

INVESTIGATED, THE TYPE OF MOTIVATION AND THE TYPE OF SOCIAL NORM  
Description of variables N  β M SD 
Behavioural intentions      
      
a) Intention to 
comply with speed 

     To reduce pollution 
emissions 

2 .94 3.81 1.22 

     To increase road safety 2 .90 4.35 0.92 
 limits      To save  fuel  2 .90 4.37 0.95 
 
b) Intention to 
comply with time 
 headway 

     To reduce pollution 
emissions 

2 .97 4.58 0.77 

     To increase road safety 2 .91 3.6 1.37 
     To save  fuel  2 .96 4.02 1.22 

 
Subjective injunctive norms  

    

a) Intention to 
comply  
with speed limits 

     To reduce pollution 
emissions 

2 .96 3.57 1.35 

     To increase road safety 2 .96 4.52 0.86 
     To save  fuel  2 .95 4.04 1.16 

b) Intention to 
comply with time 
headway 

     To reduce pollution 
emissions 

2 .97 3.44 1.41 

     To increase road safety 2 .98 4.54 0.86 
     To save  fuel  2 .95 3.87 1.28 

Descriptive injunctive norms      
a) Intention to 
comply with speed 
limits 

     To reduce pollution 
emissions 

2 .97 3.80 1.26 

     To increase road safety 2 .97 4.38 0.94 
     To save  fuel  2 .96 3.35 1.38 

b) Intention to 
comply with time 
headway 

     To reduce pollution 
emissions 

2 .96 3.44 1.36 

     To increase road safety 2 .98 4.40 0.93 
     To save  fuel  2 .97 3.98 1.16 

 

Socio-demographic characteristics. The last section 
included identification questions related to age [18-29 years, 
29-44 years, 44-59 years, 60 years +], gender, social class, 
geographical region, and number of sanctions due to excessive 
speed in the last 3 years. 

 

D. Statistical analysis 

Behavioural intentions. We conducted a variance analysis 
with repeated measures [<Age4*Gender2>*Type of 
behaviour2* Type of motivation3] on two within-subjects 
factors: type of behaviour (speeding and time headway) and 
type of motivation (reducing pollution emissions, increasing 
road safety, and fuel saving) by three between-subject factors: 
age (18-29 years, 29-44 years, 44-59 years, 60 years +) and 
gender (men and women). 

Social norms. We conducted a similar variance analysis 
with repeated measures [<Age4*Gender2>*Type of 
behaviour2* Type of norm2* Type of motivation3] on three 
within-subjects factors: type of behaviour  (speeding and time 
headway), type of norm (subjective injunctive and subjective 
descriptive norm), and type of motivation (reducing pollution 
emissions, increasing road safety, and fuel saving) and two 
between-subjects  factors age (18-29 years, 29-44 years, 44-59 
years, 60 years +) and gender (men and women). 

We examined the influence of social norms on drivers’ 
intentions to comply with speed limits and time headway.  
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Two-step hierarchical regression analyses were conducted 
in order to determine the variance introduced by different 
factor groups (stepwise method). For each of the models we 
included the following factors: 1st step (socio-demographic 
characteristics: age and gender) and 2nd step (social norms: 
subjective injunctive and descriptive norms). The variance 
inflation factor (colinearity test) was between acceptable limits 
[30]. 

III.  RESULTS 

A. Behavioural intentions 
The data analysis underlined a main effect of the type of 

behaviour on drivers’ behavioural intentions 
[F(1,1235)=27.996, p<.001, R² = .06]: the drivers showed 
more intention to comply with speed limits (M=4.23) as 
compared to time headway (M=4.13). There was, also, a 
gender effect [F(1,1235)=14,666, p=,00013, R²=.01] and type 
of motivation [F(2, 2470)=313.02, p<.001, R²=.25 ]. Drivers 
were more interested in complying with speed limits and time 
headway in order to increase road safety (M=4.51) and to save 
fuel (M=4.24) rather than to reduce the pollution emissions 
(M=3.81). Moreover, drivers expressed more intention to 
comply with speed limits and time headway in order to 
increase road safety rather than to save fuel (p<.01). Female 
drivers expressed more intention to comply with speed limits 
and time headway (M=4.28) as compared to male drivers 
(M=4.09, p<.01).   

There was, also, an interaction effect between the type of 
behaviour and type of motivation [F(2,2470)=125.82, p=.0001, 
R²=.1] as can be seen in Figure 1. Drivers expressed more 
intention to comply with speed limits in order to reduce 
pollution emissions and save fuel and to comply with time 
headway in order to increase their road safety. This effect was 
more significant for young drivers (18-29 years) as data 
analysis showed an interaction effect between age, type of 
behaviour and type of motivation [F(6,2470)=2.80, p=.01, R² 
=.005].  

 

 
Fig. 1 Behavioural intention to comply with speed limits and time headway 

according to type of motivation and behaviour 
 
As hypothesized, a significant effect of age 

[F(3,1235)=33.301, p<.001, R²=.06] was observed: drivers 
with ages between 45 and 59 years (M=4.34) and over 60 
years (M=4.41) declared being more inclined to comply with 

speed limits and time headway as compared to younger drivers 
(18-29 years and 30-44 years).  

The 30-44 years old drivers (M=4.17) expressed more 
intention to comply with speed limits and time headway as 
compared to 18 to 29 years old drivers (M=3.81) (p<.01). 
There was an interaction effect between age and type of 
behaviour [F(3,1235)=2.99, p<.001, R²=.005]. Drivers 
between 18 and 29 years and between 30 and 44 years 
expressed more intention to comply with speed limits as 
compared to time headway whereas data analyses showed no 
significant difference between the two groups of older drivers. 

 
B. Subjective injunctive norms  
The type of social norm had an influence on drivers 

intention to adopt the aforementioned eco-driving behaviours 
[F(1,1235)=36.48, p<.001, R² =.03]. Drivers believed that 
significant others thought more that other drivers should 
comply with speed limits and time headway (M=4.07) as 
compared to themselves (M=3.97). There was, also, an effect 
of the type of behaviour [F(1,1235)=53.98, p=<.001, R²=.05] 
in the sense that norms were evaluated as more strict in regard 
to speed limits (M=4.06) as compared to time headway 
(M=3.98). In fact, drivers believed that significant others 
complied more with speed limits than time headway; they also 
believed that they themselves should comply more with speed 
limits as compared to time headway.  

 
1. Descriptive norms  
The type of motivation influenced drivers intentions to 

adopt eco-driving behaviours [F(2,2470)=457.06, p<.001, 
R²=.30]. Drivers estimated that significant others complied 
with speed limits and time headway and that they themselves 
should adopt these behaviours more frequently for increasing 
their road safety  (M=4.49) rather than for fuel saving (M = 
4.01) or for reducing pollution emissions (M=3.58). In 
addition, there is an interaction effect between type of 
behaviour and type of motivation [F(2,2470)=36.22, p<.001, 
R²=.05] as can be seen in Figure 2. Drivers believed that 
significant others complied more with speed limits as 
compared to time headway, regardless of the type of 
motivation. Moreover, they declared that they themselves 
should comply more with speed limits rather than time 
headway in order to save fuel. Similarly, drivers estimated that 
significant others complied more with speed limits rather than 
time headway regardless of the type of motivation, and that 
they themselves should comply more with speed limits as 
compared to time headway in order to reduce pollution 
emissions.  

 

 
Fig. 2 Social norms regarding speed limits and time headway 

according to the type of motivation and behaviour 
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Finally, age had an interesting main effect on drivers’  
behavioural intentions in regard to speed limits and time 
headway [F(3,1235)=25.43, p<.001, R²=.06], but also an 
interaction effect with the type of motivation [F(6, 
2470)=6.405, p<.001, R² =.02]. The older the drivers were, the 
stronger they believed that significant others complied with 
speed limits and time headway. They, also, believed that 
significant others thought that they themselves should comply 
with speed limits and time headway [M(18-29 years)=3.69 < M(30-

44 years)=3.92 < M(45-59 years)=4.17 <  M(+60 years)=4.26, p<.05]. 
Similarly, the older the drivers were, the more they declared 
that significant others complied with speed limits and time 
headway and believed that they themselves should respect 
more these rules in order to reduce pollution emissions and 
save fuel.   
 

C. The impact of the social norms on behavioural intention  
 

1. Intention to comply with speed limits 

Table II presents detailed data pertaining to the hierarchical 
regression analysis conducted for predicting the intention to 
comply with speed limits in order to reduce pollution 
emissions (R²=.43, p<.01), increase road safety (R²=.30, 
p<.01) and save fuel (R²=.30, p<.01). For each of the three 
models, gender and age were introduced in the first step but 
no significant contribution was observed from either one of 
them. The intention to comply with speed limits was mainly 
predicted by the subjective injunctive norm which had a 
significant contribution for reducing pollution emissions 
(β=.42, p<.01), increasing road safety (β=.31, p<.01), and fuel 
saving (β=.33, p<.01) and by the descriptive norm for 
reducing pollution emissions (β=.25, p<.01), increasing road 
safety (β=.28, p<.01), and fuel saving (β=.26, p<.01). 

 
TABLE II 

HIERARCHICAL MULTIPLE REGRESSION ANALYSES PREDICTING DRIVERS’  
INTENTION TO RESPECT SPEED LIMITS 

 Type of motivation 
 Pollution  Safety  Fuel savings 
Predictors  ∆R2 ß  ∆R2 ß  ∆R2 ß 
Step 1  .05   .04   .03  
      Age   .11   .08   .18 
      Gender  .02   .02   .03 
Step 2  .38*   .27*    .27*  
     Subjective 
norm 

 .42*    .31*   .33* 

     Descriptive 
norm 

 .25*    .28*   .26* 

 Total R2 .43*   .30*    .30*  
Note: *  p<.01. 

2.  Intention to comply with time headway  
Table III presents the hierarchical regression analysis for 

predicting the behavioural intention to comply with time 
headway in order to reduce pollution emissions (R²=.43, 
p<.01), to increase road safety (R²=.30, p<.01), and to save 
fuel (R²=.36, p<.01). For each of the models, gender and age 
were introduced in the first step of the model, but no 
significant contribution was observed. The intention to comply 
with time headway was mainly predicted by the subjective 
injunctive norm for reducing pollution emissions (β=.47, 
p<.01), increasing road safety (β=.31, p<.01), and fuel saving 

(β=.41, p<.01) and by the descriptive norm for reducing 
pollution emissions (β=.21, p<.01), increasing road safety 
(β=.29, p<.01), and fuel saving (β=.22, p<.01). 

 
TABLE III 

HIERARCHICAL MULTIPLE REGRESSION ANALYSES PREDICTING DRIVERS’  
INTENTION TO COMPLY WITH TIME HEADWAY 

 Type of motivation 
 Pollution 

emissions 
 Safety  Fuel saving 

Predictors  ∆R2 ß  ∆R2 ß  ∆R2 ß 
Step 1  .06   .05   .05  
      Age   .10   .07   .12 
      Gender  .02   .02   .03 
Step 2  .37*   .24*   .31*  
     Subjective 
norms 

 .47*   .31*   .41* 

     Descriptive 
norms 

 .21*   .29*   .22* 

 Total R2 .43*   .30*   .36*  
Note: *  p<.01.  

3. Predicting the intention to maintain a steady speed  
Table IV presents data pertaining to the hierarchical 

regression analysis predicting the intention to maintain a 
steady speed according to the three types of motivation: 
reducing pollution emissions (R²=.50, p<.01), increasing road 
safety (R²=.32, p<.01), and fuel saving (R² =.37, p<.01). 
Gender and age were introduced in the first step of the model, 
but no significant contribution was observed. The intention to 
maintain a steady speed was mainly predicted by subjective 
injunctive norm for reducing pollution emissions (β=.5, p<.01) 
as well as for increasing road safety (β=.35, p<.01), and fuel 
saving (β=.35, p<.01) and by the descriptive norm for 
reducing pollution emissions (β=.20, p< .01), increasing road 
safety (β=.25, p<.01), and fuel saving (β=.18, p< .01). 

 
 

TABLE IV 
HIERARCHICAL MULTIPLE REGRESSION ANALYSES PREDICTING DRIVERS’  

INTENTION TO MAINTAIN A STEADY SPEED 
 Type of motivation 
 Pollution 

emissions 
 Safety  Fuel saving 

Predictors  ∆R2 ß  ∆R2 ß  ∆R2 ß 
Step 1  .06   .05   .05  
      Age   .13   .04   .11 
      Gender  .07   .02   .03 
Step 2  .43*   .27*   .31*  
     Subjective 
norms 

 .50*   .35*   .35* 

     Descriptive 
norms 

 .20*   .25*   .18* 

 Total R2 .50*   .32*   .37*  
Note: *  p<.01.  

IV. DISCUSSION 
Eco-driving represents an assembly of practices allowing 

the driver to reduce pollution emissions, to increase road 
safety, and to save fuel. One of the main rules of the eco-
driving style is the anticipation of the traffic events and signals 
by avoiding strong acceleration or braking and maintaining a 
steady speed when possible. Thus, the driver would be 
required to comply with speed limits and time headway. The 
present study explored the role of three types of motivation: 
reducing pollution emissions, increasing road safety, and fuel 
saving in predicting French drivers’  intentions to comply with 
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speed limits and time headway as eco-driving practices. We 
were interested in knowing which type of motivation would 
determine drivers to comply with speed limits and time 
headway, hence adopt eco-driving.  In addition, we were 
interested in observing the role of the social norms as defined 
in the theory of planned behaviour [31], [32] in predicting the 
intentions to comply with speed limits and headway and the 
types of motivation underlying these behaviours. In general, 
drivers expressed strong intentions to comply with speed 
limits and time headway on the highways or on downtown 
roads. However, they were more motivated to comply with 
speed limits as compared to time headway. The perceived 
advantages of complying with speed limits seemed to be more 
important as compared to the ones associated with time 
headway which represents a problem giving the fact that both 
behaviours are very important in anticipating traffic events. 
Time headway represents the mean to maintain a steady speed 
when possible in the situations where drivers are also 
complying with speed limits therefore, it is as important as 
complying with speed limits when adopting eco-
driving.Moreover, the most important type of motivation 
determining the drivers to comply with speed limits and time 
headway concerned increasing road safety followed by fuel 
saving and in the end reducing pollution emissions. Social 
norms played an important role in predicting the intention to 
comply with speed limits and time headway as eco-driving 
practices. Results suggested a strong social pressure 
concerning the compliance with speed limits and time 
headway. However, the importance of each norm differed 
according to the type of behaviour: the social pressure was 
significantly stronger in relation to the compliance with speed 
limits as compared to time headway. Whatever their 
motivation may be, the subjective injunctive norm seemed to 
be stronger than the descriptive one in terms of predicting the 
intention to comply with speed limits and time headway. In 
addition, social norms had a stronger influence on drivers’ 
intentions in the case of reducing pollution emissions as 
compared to fuel saving or increasing road safety, suggesting 
a high social pressure towards the ecological aspects of 
complying speed limits and time headway.  In total, drivers 
seemed to have poor knowledge about eco-driving practices 
and manifested low motivations to contribute to the reducing 
pollution emissions.    

Finally, age had an interesting effect on drivers’ intentions 
to comply with speed limits and time headway. Older drivers 
expressed more intention to comply with speed limits and time 
headway as compared to younger drivers and, thus confirming 
previous findings [idem 19]. In addition, younger drivers (16-
25 years) were keener to complying with speed limits as 
compared to time headway. No significant differences 
between the two groups of older drivers (45-59 years and 60 
years +) were found.  

In terms of practical interventions, social subjective 
injunctive norms could provide support in the sense of 
reinforcing drivers’ intentions to comply with speed limits and 
time headway and thus, adopt ecological behaviours. In this 
vein, prevention campaigns and eco-driving training (initial 
and post-driving for students and more experienced drivers) 
would be recommended in order to convince drivers of the 

importance of eco-driving and to help them develop the 
required abilities to practice eco-driving.    
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