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Abstract: Speeding is a significant global issue, with disparities in speed and safety outcomes be-
tween low- and middle-income countries (LMICs) and high-income countries (HICs). This study 
aims to address speed research gaps in LMICs by examining the prevalence of self-reported speed-
ing and factors influencing drivers’ speeding behavior using the Theory of Planned Behavior (TPB). 
An online survey involving 387 anonymous drivers was conducted in Yaoundé. Results showed that 
all drivers reported exceeding speed limits, with 81% exceeding them by 5 km/h, 12% by 10 km/h, 
and 7% by more than 10 km/h in urban areas. On highways, 54% reported exceeding the limit by 
more than 10 km/h. Age, driver’s license, and gender showed significant associations with speed 
limit non-compliance. This study’s results suggest that the TPB can be useful in assessing speeding 
behavior, as the inclusion of TPB variables led to a more than 50% proportionate increase in speed-
ing behavior variance. Structural equation modeling revealed attitude towards speeding as the 
strongest predictor of speeding intention, along with certain demographics indirectly influencing 
speeding behavior through speeding intention. Perceived behavioral control and speeding intention 
directly influenced speeding behavior. These findings emphasize the potential of interventions tar-
geting attitude, intentions, and perceived behavioral control to modify speeding behavior and im-
prove road safety. 

Keywords: road safety; speeding behavior; speed compliance; speeding intention; theory of 
planned behavior; low- and middle-income countries 
 

1. Introduction 
Speeding (excessive or inappropriate speed) is an important road safety risk factor 

responsible for a majority of fatal and serious injury crashes worldwide. Meanwhile, the 
effects of speeding on crash outcomes are disproportionate between low- and middle-
income countries (LMICs) and high-income countries (HICs). A recent analysis shows that 
speeding accounts for about 54% of fatalities worldwide, with a probability of 95% that 
these occur on LMIC roads [1]. These disparities may be attributable to factors such as 
differences in road safety culture, high traffic heterogeneity (leading to significant speed 
variation), poor land use planning, and inadequate post-crash care. Moreover, speed is 
one of the primary road safety factors that influence the exposure, likelihood, and severity 
of crashes, making speed management critical for improving road safety [2–5]. Recent 
estimates indicate that a 1 km/h reduction in speed could decrease fatalities and injury 
crashes by 7.7% and 5.8%, respectively [6]. Conversely, an increase in speed is likely to 
have the opposite effect. For vulnerable road users such as pedestrians, cyclists, and mo-
torcyclists, the impact of speed is even more pronounced, as they are not protected by a 
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“metal cage” [7,8]. These detrimental effects of speeding underscore the urgent need for 
effective speed management and including speed-related research to inform policymak-
ers. 

Understanding the factors that affect speeding behavior is critical for developing ef-
fective preventive measures to mitigate speeding. Research shows that there is a signifi-
cant cultural difference in speeding behavior between HICs and LMICs [9–12] but also 
among LMICs [13,14]. These findings suggest the need to investigate the local situation, 
which will contribute to the development of local-specific solutions. This is especially im-
portant within LMICs where there are significant research gaps. 

1.1. The Theory of Planned Behaviour (TPB) and Speeding 
The theory of planned behavior (TPB) postulated by Ajzen (1985, 1991) has often been 

used by several researchers to study the speeding behavior of drivers [13,15–19]. The TPB 
studies factors that affect a behavior (e.g., speeding). These factors include attitude (ATT), 
subjective norm (SN), perceived behavioral control (PBC), and intentions. According to 
the theory, ATT, SN, and PBC have an influence on the behavioral intention (e.g., speeding 
intention), while both the behavioral intention and PBC have an influence on the behavior 
(e.g., speeding) [20]. 

In terms of definition, attitude refers to the overall positive or negative assessment of 
specific behavior, subjective norms represent the perceived social pressure from others or 
social groups to behave in a particular way, and perceived behavioral control refers to the 
perception of the ease or difficulty of performing a particular behavior [20,21]. 

However, despite the wide applicability of the TPB in safety behavior, some research-
ers believe that the attitude–behavior relation, in theory, may not have strong applicability 
in a low-income country context [22–24]. For instance, a cross-cultural study contrasting 
Ghana with Norway revealed that while attitudes towards speeding significantly pre-
dicted speeding behavior in Norway, this was not the case for Ghanaians [24]. The authors 
attributed this to the fact that the questionnaire design or the social cognitive model’s (i.e., 
the TPB) assumption that attitudes are significant predictors of behavior may not align 
with the local context and culture in Ghana. Similarly, an earlier study in Iran indicated a 
weak correlation between attitudes toward speeding and actual speeding behavior [23]. 
Nonetheless, both sets of researchers advocated for additional research to explore these 
factors in other LMIC contexts. Furthermore, given that these studies are over a decade 
old and considering advancements in traffic safety and potential shifts in safety culture in 
countries/cities due to advanced technology, there may be variations in these findings 
nowadays. For example, a more recent study in Iran (employing robust statistical analy-
sis), in contrast to the earlier Iran study, affirmed the TPB’s applicability in the Iran con-
text. Moreover, studies in other LMIC contexts, such as Indonesia [15], China [21], and 
Nigeria [19], have supported the applicability of the TPB. These recent developments and 
considering the past inconsistencies that overrule the TPB underscore the necessity for 
ongoing research in this area, especially given the varying differences in local contexts. 

In high-income countries (HICs), where most of the research on the TPB has taken 
place, the TPB has informed the creation of interventions, such as attitude campaigns 
aimed at altering behavior. It is reasonable to assume that if the TPB is also validated in 
LMICs, it is plausible that similar behavioral campaigns could yield comparable out-
comes. However, this does not negate the importance of context-specific countermeasures. 
Therefore, the design of such behavioral studies must take into account local nuances. 

Beyond the factors listed in the TPB, several other factors are usually attributable to 
determining speeding behavior. An earlier research work based on an exploratory review 
summarised these factors into four categories [25]: 
• Person-related factors: Speed choice is affected by individual characteristics such as 

crash history, gender, age, attitudes, values, and predisposition to sensation seeking. 
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• Social factors: Speed choice is affected by the influence of others, such as peer/pas-
senger pressure, media, exposure to role models, behaviors, and the traveling speeds 
of others. Factors such as perceived risk and vehicle operating costs can be supple-
mented to this list. 

• Situational factors: These include factors such as emergencies, running late, the pur-
pose of the trip, keeping up with the traffic flow, and the opportunity to speed. 

• Legal factors: Speed choice is affected by the presence of enforcement initiatives (such 
as speed cameras and police enforcement) and punishment. 
These factors are quite dependent on the culture of drivers and the society in which 

they live; hence, the extent of each factor and the subsequent speeding choice can tend to 
differ between countries, regions, or cities with wide cultural differences. 

Based on the importance of these factors, some researchers have extended the TBP 
for speeding to include factors such as past behavior, driving habits, legal sanctions, and 
personal traits. These factors have proven significant mediating effects on speeding be-
havior, though the size of the effect differs between studies [15,17,21,26]. Hence, the in-
vestigation of these factors on speed behavior is important. 

1.2. An Overview of the Prevalence of Speeding and Factors Affecting Speeding across Countries 
Ref. [25] examined legal, social, and personal factors influencing speeding among 320 

Queensland drivers to determine the misalignment between driver attitudes and speeding 
behavior. This study found that most drivers underestimated the risk of exceeding posted 
speed limits (PSLs), with a third preferring to exceed PSLs by 10–20 km/h. Key reported 
factors for speeding included exposure to role models who speed, favorable attitudes to-
wards speeding, experiences of punishment avoidance, and perceived certainty of pun-
ishment. 

A subsequent study of 628 Queensland drivers reported that over half of the drivers 
admitted to speeding for more than 10% of their driving time [27]. This study also identi-
fied a significant influence of media on speeding, with speeders more likely to be exposed 
to materials that encourage speeding. 

Another Australian study [28] surveyed 5179 drivers, noting that speed limit compli-
ance varied across speed zones. While most drivers adhered to speed limits in lower speed 
limit zones (40 km/h and 50 km/h), 47% of drivers reported exceeding the speed limits on 
100 km/h roads, although only a small number of these drivers (<0.5%) sped by 11 km/h 
or more. The acceptability of speeding also varied across drivers, with 8% deeming it ac-
ceptable to exceed 40 km/h and 50 km/h speed limit by 10 km/h, while twice as many 
(16%) considered that driving 10 km/h over in a 100 km/h zone was acceptable. The age 
and sex of drivers were found to be related to speed limit non-compliance. Studies carried 
out in other contexts, such as Greece and France, also showed that these demographics 
significantly influenced drivers’ non-compliance [29,30]. 

Ref. [31] analyzed attitudes towards speeding among 17,000 European road users 
from 17 countries. While 25% of drivers accepted driving over the limit by 20 km/h on 
motorways, fewer condoned such behavior on other road types. However, 40% observed 
that other drivers commonly exceeded limits by up to 10 km/h. This study also observed 
that acceptability levels differed significantly between age and gender and varied between 
individual countries. 

In Kenya, a longitudinal study assessed the prevalence of speeding and attitudes to-
wards it through four Knowledge, Attitude, and Practice (KAP) surveys conducted over 
a two-year period. The findings indicated that 40% of drivers speed, with light truck driv-
ers being the most frequent offenders at a rate of 61.2%. Traffic levels and time pressures 
were cited as the main reasons for speeding [32]. Despite an awareness of the dangers and 
risks of speeding, knowledge of speed limits among drivers was low, with only 30% ad-
mitting being well-informed of the speed limits. In contrast, similar studies in Sweden [33] 
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have shown knowledge of speed limits to be as high as 97%, indicating some disparity in 
speed limit awareness between some HICs and LMICs. 

Ref. [34] investigated the influence of traffic enforcement on speeding in China, fo-
cusing on low-speed limit roads. A field study measured actual speeds, and a survey ex-
plored the effects of hypothetical enforcement scenarios. Results showed low compliance 
with speed limits, with only 24% of drivers adhering to the speed limits and with the 
operating speed exceeding the limit by up to 50%. This study indicated that stricter en-
forcement, including higher fines and license revocation, could deter speeding. It con-
cluded that drivers often base their speed on the flow of traffic rather than on enforcement 
presence. 

An Ethiopian study identified factors such as self-efficacy, weak enforcement, and 
social pressure as significant influences on speeding among minibus drivers [35]. Simi-
larly, a study in Indonesia found that non-government employees were more prone to 
speeding, with attitudes and non-legal sanctions being significant predictors of speed in-
tentions [15]. 

Contrary to most findings, a study in Lahore, Pakistan, using the TPB, found that 
certain attitudes had a negative association with speeding intentions, while subjective 
norms and traffic enforcement awareness were positively correlated [36]. 

A naturalistic driving study in Malaysia highlighted the impact of social and cultural 
factors on driving styles, with significant differences in speeding based on gender, age, 
and cultural background [37]. A similar Malaysian study found socioeconomic character-
istics and driver attitudes to be significant predictors of speeding behavior [38]. 

Cross-cultural research has further elucidated the role of cultural factors in speeding 
behavior. A study comparing Swedish and Turkish drivers using TPB found differences 
in speed limit compliance, with Swedish drivers exhibiting more positive attitudes and 
higher compliance [10]. Another study involving participants from eight countries 
demonstrated that cultural factors (oral sound, written, visual extraverted, and intro-
verted cultures) were strong predictors of driver behaviors [12] 

Comparative research between 720 Dutch and Iranian drivers revealed differing atti-
tudes towards safety and risk-taking, with Iranian drivers more likely to speed and en-
gage in risky behavior. While speeding was unacceptable from the perspective of Dutch 
drivers, Iranian drivers believed that exceeding the speed limit by 5 or 10 mph was okay 
because everyone did it [9]. 

Ref. [39] examined road user tolerance for traffic violations across seven countries in 
Asia, the Middle East, Europe, and Africa. This study found widespread tolerance for ex-
ceeding speed limits by 20 km/h on highways and by 10 km/h in urban areas, with over 
50% of participants in all countries showing leniency. However, tolerance for speeding in 
school zones was lower. Italy displayed the highest tolerance for speeding, followed by 
Egypt, whereas China had the lowest tolerance. 

Last, a cross-cultural study among drivers in Thailand, Laos, and Cambodia found 
distinct factors influencing speeding intentions in each country, suggesting diverse road 
safety cultures among developing nations. Attitude was the most significant factor influ-
encing speeding for drivers in Thailand; subjective norm and perceived behavioral control 
were significant for Laos drivers, while perceived behavioral control was significant for 
Cambodian drivers [13]. 

The synthesis of various studies on speeding reveals that the prevalence of speeding 
is a common issue across different contexts and countries. Key findings indicate that a 
significant proportion of drivers regularly exceed posted speed limits, with factors influ-
encing this behavior ranging from TPB variables, such as experiences of punishment 
avoidance, to social influences. Cultural and demographic variables, such as age and gen-
der, also play a role in speeding behavior. Additionally, the perception of enforcement 
measures and the credibility of speed limits are important determinants. While some driv-
ers underestimate the risks associated with speeding, others rationalize their behavior 
based on the behavior of their peers or cultural norms. The studies collectively underscore 
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the complexity of factors contributing to speeding, highlighting the need for localized 
studies, especially given the differences between the countries. 

1.3. Speeding Issues in Cameroon 
In Cameroon, speeding is widely recognized as a significant issue impacting road 

safety, primarily due to the high legal speed limits of 60 km/h in urban areas and 110 km/h 
in rural areas [40]. Considering the well-established and positive correlation between 
speed and road accidents [6] it is believed that these elevated speeds are responsible for a 
majority of the crashes and fatalities occurring in Cameroon. However, there is a lack of 
comprehensive research on this specific topic within the context of Cameroon, which ham-
pers efforts to identify interventions for mitigating speeding. An exploratory review of the 
available literature reveals a notable absence of studies examining the factors influencing 
speeding behavior in Cameroon. This is a common challenge faced by many other low- 
and middle-income countries (LMICs), especially in sub-Saharan Africa, where research 
in this domain is scarce. 

Existing research conducted through the ESRA study (E-Survey of Road users’ Atti-
tudes), which involved a sample of 200 respondents in Cameroon between 2019 and 2020, 
focused on self-reported driving behavior [41]. The findings indicate that approximately 
40% of drivers reported speeding in built-up areas, while 44% and 47% reported speeding 
on motorways and outside built-up areas, respectively. These self-reported statistics pro-
vide an estimation of the prevalence of speeding in Cameroon. However, it is important 
to acknowledge certain limitations of the ESRA study, such as the relatively small sample 
size, exclusive focus on cars, and the absence of an in-depth evaluation of the factors in-
fluencing speeding and the extent of speeding violations. Moreover, the literature high-
lights that some drivers in LMICs may be unaware of the speed limits [22], which implies 
that asking drivers about their speed above the limit could yield biased results in cases 
where drivers lack awareness of the specific speed limits. This was the case for the ESRA 
study. 

1.4. Study Aim and Research Hypotheses 
This research aims to close the observed gaps in the literature through the following 

objectives: 
1. Investigate the prevalence of self-reported speeding in a sample of drivers (including 

different vehicle types). 
2. Assess the usefulness of the TPB in determining speeding behavior. 
3. Investigate the factors affecting the speeding behavior of drivers based on the TPB 

and demographic characteristics. 
Based on the literature, several hypotheses have been developed. Studies have shown 

inconsistent results regarding the effects of the Theory of Planned Behavior (TPB) on ex-
plaining speeding behavior, especially in the context of LMICs. While some studies sug-
gest that variables such as speeding attitude may yield negative results [36] or have a weak 
association with speeding behavior/intention [22–24], or display inconsistencies in the 
strength of the relationship between countries [10,13] others demonstrate a strong associ-
ation with the speeding intention [15,19,21]. This highlights the need for further investi-
gation into the TPB. In addition, although significant associations between demographic 
characteristics and speeding behavior have been observed [28–30], studies have seldom 
investigated the effects of these variables on speeding behavior simultaneously in con-
junction with the TPB through the mediating effect of speeding intention. Based on these 
observations, the following hypotheses will be investigated in this research through struc-
tural equation modeling: 
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Hypothesis 1. Drivers’ attitudes, perceived risk, perceived behavioral control, and subjective 
norms significantly correlate with the speeding intention. 

Hypothesis 2. The speeding intention and perceived behavioral control correlate with actual 
speeding behavior. 

Hypothesis 3. Drivers’ attitudes, perceived risk, perceived behavioral control, subjective norms, 
and demographic characteristics significantly correlate with speeding intention. 

2. Materials and Methods 
2.1. Procedure 

This study employed an online questionnaire to investigate the stated objectives. The 
questionnaires were developed and subsequently distributed through various social net-
work channels, with responses collected randomly from anonymous drivers. Prior to the 
online distribution of the questionnaire, a pilot study was conducted to ensure clarity and 
to ensure that any necessary corrections were implemented. The questionnaire was for-
mulated in both national languages, English and French. The online survey period 
spanned two months, specifically October and November of 2023. 

2.2. Study Participants and Descriptive Statistics 
The target population for this study comprised drivers in Yaoundé, the capital city of 

Cameroon. The selection of this target population to investigate drivers’ speeding behav-
iors was based on several reasons. These include the city’s connection to multiple regions 
within the country, the presence of diverse vehicle types, the high variability of driver 
behaviors (from local knowledge, a mix of compliant drivers and non-compliant drivers), 
and the density of traffic, which offers a wide range of driving situations representative of 
the challenges encountered in numerous urban areas and highways throughout the coun-
try. 

Table 1 presents demographic information and descriptive statistics for driver-re-
lated variables. A total of 387 responses were received from drivers of cars (210), motor-
cycles (66), tricycles (9), trucks (39), and buses/minibusses (63). In terms of gender, 68% of 
the sample (263 individuals) are male, while females represent 32% (124 individuals). The 
age distribution is as follows: 11.1% (43 individuals) are between 18 and 25 years old, 
27.9% (108 individuals) fall within the 26–35 age range, 30.7% (119 individuals) are in the 
36–45 age group, 23.8% (92 individuals) are in the 46–55 age group, and 6.5% (25 individ-
uals) are 56 years old or older. Regarding driving experience, 8.3% (32 individuals) have 
less than one year of experience, 41.1% (159 individuals) have 1 to 5 years of experience, 
40.6% (157 individuals) have 6 to 10 years of experience, and 10.1% (39 individuals) have 
over 10 years of experience. 

Table 1. Descriptive statistics of demographic information and driver-related characteristics. 

Criterion  Number Percentage (%) 

Sex Male 263 68 
Female 124 32 

Age 

[18;25] 43 11.1 
[26;35] 108 27.9 
[36;45] 119 30.7 
[46;55] 92 23.8 
≥56 25 6.5 

Education Level 
Primary 3 0.8 

Secondary 260 67.2 
Higher 124 32 
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Vehicle type 

Car 210 54.3 
Motorcycle 66 17.1 

Tricycle 9 2.3 
Truck 39 10.1 

Bus or minibus 63 16.3 

Driver Experience 

<1 32 8.3 
[1;5] 159 41.1 

[6;10] 157 40.6 
>10 39 10.1 

License typeNB 

A 9 2.3 
B 263 68 
C 111 28.7 

Other 4 1 
NB: License type A refers to powered two-wheelers (motorcycles); type B pertains to motor vehicles 
(with fewer than 10 seats and a maximum gross vehicle weight rating of 3.5 tonnes, including pas-
senger cars and sport utility vehicles); type C is for motor vehicles for goods (with a gross vehicle 
weight rating greater than 3.5 tonnes, such as trucks and lorries); type D is for motor vehicles for the 
transportation of people (with more than 9 seats, including buses and minibusses); Others include 
heavy machinery vehicles and tractors for public works. 

2.3. Questionnaire Design 
The questionnaire was designed to measure variables based on the Theory of Planned 

Behavior (TPB) and to consider other factors that influence speeding behavior and other 
areas of interest. The formulation of specific questions was guided by prior research on 
the topic. The questionnaire consisted of two primary categories of questions: socio-de-
mographic information and questions pertaining to speed behavior within the context of 
the theory of planned behavior. The arrangement of these questions was as follows: 

2.3.1. Socio-Demographic Information 
Socio-demographic data focused on questions such as gender, age group, education 

level, marital status, driving license type, vehicle type, and number of years of experience. 

2.3.2. Speeding Intention (SI) 
Speeding intention was assessed through four items classified into two categories. 

Category one (items i to ii) aimed to measure the intention to adopt speed management 
technologies, while Category two (items ii to iii) directly focused on speeding intention 
for the TPB application. The items included (i) SI1: I am willing to use speed management 
technologies (e.g., speed limiters and speed warnings) to help me comply with speed lim-
its. (Agree/Disagree) (ii) SI2: Are you ready to adopt the following speed management 
technologies? Participants could select multiple responses from: “Automatic speed limit-
ers installed in vehicles”, “Speed alerts that alert you when you’re over the speed limit”, 
“Intelligent speed enforcement systems on the roads”, and “Speed Surveillance Cameras 
for Sanctions Enforcement”. (iii) SI3: On a scale of 1 to 5, how tempted are you to speed? 
(Always/Never) (iv) SI4: How often are you tempted to exceed the speed limit in urban 
areas? (Never, Occasionally, Sometimes, Often, Always). Only Category two questions 
were used to assess speeding behavior to test the TPB (Cronbach’s alpha for Category two 
questions was 0.625). 

2.3.3. Perceived Behavioral Control (PBC) 
Perceived behavior was measured on two items: (i) PBC: In the case of breaking the 

speed limit, to what extent do you perceive the risk of being stopped by the police? (Ex-
tremely High, High, Medium, Low, Very Low) (ii) How do you rate your driving skill 
compared to other drivers? (Much Better, Better, Same, Worse, Much Worse). These two 



Future Transp. 2024, 4 666 
 

 

items were considered separately due to a negative Cronbach’s alpha. Item one was used 
to investigate the TPB. 

2.3.4. Self-Reported Speeding (SB) 
Self-reported speeding, considered as speeding behavior, was measured through 6 

items divided into two categories. Category 1 had five items that were categorized for the 
TPB to represent the speeding behavior. Category 2 had 1 question to measure knowledge 
of speed limits. Category 1 questions included: (i) SB1: By how much do you often exceed 
the speed limits in urban areas? (Never, 5 km/h, 10 km/h, 15–20 km/h, More) (ii) SB2: By 
how much do you often exceed the speed limits on highways? (Never, 5 km/h, 10 km/h, 
15–20 km/h, More) (iii) SB3: In general, what is your preferred speed when driving on 
highways? (60 km/h, 70 km/h, 80 km/h, 100 km/h, over 100 km/h) (iv) SB4: In general, 
what is your preferred speed when driving in urban areas? (Under 50 km/h, 50 km/h, 60 
km/h, over 60 km/h) (v) SB5: How often have you exceeded the speed limit on highways 
like Douala-Yaoundé? (Never, Occasionally, Sometimes, Often, Always) Category 2 ques-
tion was: (vi) SB6: Are you aware of the speed limits in urban areas and highways in Cam-
eroon? (Yes/No). The Cronbach’s alpha for Category 1 questions was 0.86. 

2.3.5. Subjective Norm (SN) 
The subjective norm was assessed through 5 items: (i) SN1: I think speeding is socially 

unacceptable. (Yes/No) (ii) SN2: Speeding is dangerous for me and other road users. (To-
tally Agree, Agree, Disagree, Totally Disagree). (iii) SN3: To what extent do you think 
people who are important to you would approve/disapprove if you break the speed limit? 
(Approve, Disapprove, Indifferent). (iv) SN4: In your opinion, what do pedestrians and 
users of soft mobility (bicycles, scooters, unicycles, etc.) think about speeding drivers? 
(Approve, Disapprove, Indifferent). (v) SN5: What is your opinion about speeding in areas 
such as residential streets, around schools, or hospitals? (Approve, Disapprove, Indiffer-
ent). The Cronbach’s alpha was negative for all the questions combined. After observing 
the signs and magnitude of dimension reduction factors through factor analysis, items (i), 
(ii), and (v) were retained as they belong to the same factor with higher factor loadings 
(>0.5). 

2.3.6. Attitude towards Speeding Behavior (AT) 
Attitude towards speeding behavior was assessed through four items: (i) AT1: In your 

opinion, how often do you engage in speeding during your driving sessions? (Never, Oc-
casionally, Sometimes, Often, Always). (ii) AT2: I feel responsible for respecting the speed 
limits. (Yes/No) (iii) AT3: What are the reasons that could lead you to speeding while driv-
ing? Participants could select multiple responses from options such as time pressure (e.g., 
being late), feeling powerful or excited, traffic rules, and driving experience. (iv) AT 4: 
What are the reasons that could lead you to speeding while driving? Participants could 
select multiple responses from options such as “Experienced drivers can safely drive at 
speeds above the legal limit”, “The police don’t often punish speeding”, “The speed limits 
are set too low”, “Speeding is acceptable on certain roads or in certain situations”. The 
value of Cronbach’s alpha was very low for the attitude questions. However, after con-
ducting dimension reduction (factor analysis), one factor explained all of these variables 
with factor loadings greater than 0.4. 

2.3.7. Perceived Risk 
The perceived risk was assessed through one question: Do you think that complying 

with a speed limit would decrease the risk of accidents? (Totally Agree, Agree, No Idea, 
Disagree, Totally Disagree). 
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2.4. Data Analysis 
The analysis included descriptive statistics, Chi-square test, Pearson correlation anal-

ysis, factor analysis, hierarchical regression analysis, structural equation modeling, and 
other post-hoc analyses. Separate analyses were conducted using Excel version 2308, R 
software version 4.3.1, and the Statistical Package for the Social Sciences (SPSS) version 27. 

Descriptive statistics were carried out for demographics and driver-related data. Chi-
square tests for independence were conducted to examine the relationships between the 
demographics and the speeding behavior (level of compliance). 

Confirmatory factor analysis (CFA) and principal component analysis (PCA) were 
carried out to investigate the relationship between the observed variables (e.g., AT1 to 
AT4), which described the latent variables (e.g., AT). The resulting factors and factor load-
ings were used to identify and screen observed variables that had a significant relationship 
with the latent variable. This process was also guided by reliability testing using 
Cronbach’s alpha to assess the consistency of the observed variables for each latent varia-
ble (also called construct). The factors (in all cases, one factor) derived from carrying out 
the dimension reduction (PCA) were used to develop composite indicators from the ob-
served variables to form the latent variables. These composite indicators were created for 
AT, SN, SI, and SB, which were later used in regression analysis and structural equation 
modeling. 

Hierarchical linear regression analysis was conducted to predict both speeding in-
tention and speed behavior. Demographic characteristics were entered as the first set of 
predictors, followed by the composite variables of the TPB as the second set of predictors. 
This analysis aimed to understand the change in variability of SI and SB after the addition 
of the TPB variables. 

Structural equation modeling (SEM) was used to study the relationships between ob-
served and latent variables, as well as the mediating effect with the independent variable 
(speeding behavior). SEM allows for the analysis of causal relationships among variables 
using simultaneous equations. It integrates both direct and indirect measures of variables, 
considers measurement errors, and enables estimation of model parameters, evaluation 
of data fit, and testing of specific hypotheses. Two SEM models were developed to inves-
tigate the best model fit for the TPB: 
• SEM 1: The structural model is built using the composite variables of the TPB and the 

perceived risk variable. SI is modeled as a function of AT, PR, PB, and SN, while SB 
is modeled as a function of PB and SI. 

• SEM 2: The structural model is similar to SEM 1 but includes demographic charac-
teristics as predictors of SI. 

2.5. Ethics 
The Ethical Committee of the National Advanced School of Public Works, Yaoundé, 

approved this study. Participants were informed of this study’s objectives, and the confi-
dentiality of their data was ensured. 

3. Results 
3.1. Self-Reported Speed Limit Non-Compliance and Knowledge of Speed Limit 

Figure 1 presents results on drivers’ self-reported speed limit non-compliance in ur-
ban areas and highways categorized by vehicle type. The results indicate that in urban 
areas, 81% of drivers exceeded speed limits by 5 km/h, 12% exceeded by 10 km/h, 4% 
exceeded by 15 to 20 km/h, and 2% exceeded by more than 20 km/h. In highways, as ex-
pected, the percentage of drivers exceeding the speed limit by more than 10 km/h (54%) 
increased significantly, particularly among bus or minibus drivers. It is worth noting that 
none of the drivers reported driving within the speed limits in either urban areas or high-
ways. 
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(a) (b) 

Figure 1. Self-reported speed limit non-compliance according to vehicle types in (a) urban areas and 
(b) highways. 

Regarding participants’ knowledge of speed limits, 89% of the total sample claimed 
to know the speed limits. This knowledge was highest among bus/mini-bus and car driv-
ers, with 98% and 91% respectively. However, 56% of tricycle drivers and 26% of motor-
cycle drivers reported not knowing the speed limits. It is important to note that the sample 
size for tricycle drivers was relatively small. After excluding drivers with no knowledge 
of speed limits from the analysis, the overall trend of non-compliance remained largely 
unchanged, consistent with Figure 1. 

These findings have significant implications for targeted road safety interventions, 
highlighting the need to address non-compliance with speed limits. However, given the 
limited sample size of tricycle drivers, caution should be exercised when generalizing the 
results to this specific group. 

3.2. Association between Age, Gender, Driver’s License, and Speed Limit Non-Compliance 
The chi-square test of independence was employed to examine the relationship be-

tween demographics and self-reported speeding. The results of this analysis are presented 
in Table 2. The p-value indicates the significance of the association, while Cramer’s V re-
flects the strength of the association. Cramer’s V values up to 0.10, 0.30, and 0.50 indicate 
small, medium, and large effects, respectively (Cohen, 1992 cited in [29]). 

The findings reveal a statistically significant association between age and speed limit 
non-compliance in both urban areas (𝜒ଶ = 28.8, p < 0.05, V = 0.16) and highways (𝜒ଶ = 41.4, 
p < 0.001, V = 0.19). The highest cumulative percentage of drivers exceeding speed limits 
(>10 km/h) in urban areas was observed among the [18;25] age group, whereas on high-
ways, the highest percentage was observed among those aged 56 or older. 
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Table 2. Association between age, driver’s license, sex, and speed limit non-compliance in urban. 

  5 km/h 
above SL 

10 km/h 
above SL 

15–20 
km/h 
above SL 

>20 km/h 
above SL 

Pearson Chi-
Square 

Asymptotic 
Significance 
(2-Sided) 

Cramer’s V 

% Self-reported speed limit non-compliance in urban areas 
Age [18;25] 69.8 23.3 7.0 0.0 

28.8 0.004 * 0.16 

 [26;35] 80.6 12.0 1.9 5.6 
 [36;45] 90.8 6.7 2.5 0.0 
 [46;55] 75.0 16.3 6.5 2.2 
 >=56 80.0 4.0 12.0 4.0 
Driver_license A 77.8 22.2 0.0 0.0 

15.6 0.075 0.12 
 B 82.5 12.2 2.3 3.0 
 C 78.4 11.7 9.0 0.9 
 Other 75.0 0.0 25.0 0.0 
Sex Male/Homme 77.6 14.8 4.6 3.0 8.0 0.046 * 0.14  Female/Femme 88.7 6.5 4.0 0.8 

% Self-reported speed limit non-compliance on highways 
Age [18;25] 62.8 23.3 7.0 7.0 

41.4 0.000 ** 0.19 

 [26;35] 57.4 30.6 6.5 5.6 
 [36;45] 47.9 42.9 5.9 3.4 
 [46;55] 28.3 45.7 17.4 8.7 
 >=56 20.0 60.0 4.0 16.0 
Driver_license A 66.7 11.1 11.1 11.1 

41.3 0.000 ** 0.19 
 B 53.6 33.5 8.4 4.6 
 C 25.2 55.9 8.1 10.8 
 Other 50.0 0.0 50.0 0.0 
Sex Male/Homme 42.2 40.3 9.1 8.4 

7.3 0.063 0.14  Female/Femme 53.2 36.3 8.1 2.4 
* Significant at p < 0.05. ** Significant at p < 0.01. 

Regarding license type, there is no significant association with speed limit non-com-
pliance in urban areas (at p < 0.05). However, a significant relationship is observed in high-
ways (𝜒ଶ = 41.3, p < 0.001, V = 0.19), with drivers holding a type C license exhibiting higher 
non-compliance (for speeds > 10 km/h above speed limits). 

In terms of gender, a statistically significant association is found in urban areas (𝜒ଶ = 
8, p < 0.005, V = 0.14), with males reporting higher speeds than females (for speeds > 10 
km/h above speed limits). However, no significant association is observed in highways. 

Despite the high incidence of speed non-compliance, 95.9% of drivers expressed will-
ingness to use speed management technologies to assist them in complying with speed 
limits. The majority of drivers favored the adoption of automatic speed limiters installed 
in vehicles and speed surveillance cameras as a means to ensure compliance with speed 
limits. 

3.3. Factor Analysis and Reliability Statistics 
Table 3 displays the results of the factor analysis and reliability test. Initially, a factor 

analysis was conducted on all observed variables (all the questions). Variables with lower 
factor loadings and those that decreased the reliability within the group were identified 
and removed. The results presented in Table 3 represent the second step, where factor 
analysis was performed again on the observed variables selected in the first step. In all 
cases, a single component was obtained, and the factor loadings of the observed variables 
were greater than 0.4, which is deemed acceptable [42]. These factors, also referred to as 
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components, were used to construct composite latent variables for speeding intention (SI), 
speeding behavior (SB), subjective norm (SN), and attitude (AT). 

Table 3. Factor loadings and reliability test. 

Variables Factor Loadings Percentage of 
Variance Cronbach Alpha 

Attitude 

AT 1 0.64 

29.4 0.095 
AT 2 0.49 
AT 3 0.35 
AT 4 0.60 

Speeding Intention 
SI 3 0.83 

73.2 0.625 
SI 4 0.85 

Speeding Behavior 

SB 1 0.90 

68.2 0.864 
SB 2 0.81 
SB 4 0.75 
SB 5 0.73 
SB 6 0.90 

Subjective Norm 
SN 1 0.78 

44.97 0.316 SN 2 0.62 
SN 5 0.53 

3.4. Correlation Analysis 
Before conducting the hierarchical regression analysis and structural equation 

model, a Pearson correlation analysis was performed to examine the relationships be-
tween sociodemographic variables (gender, age, education level, marital status, driver’s 
license, driver’s experience, vehicle type) and the composite variables (AT, SI, SB, and SN), 
including the non-composite variables PR and PBC. The results of the correlation analysis 
are presented in Table 4. 

Table 4. Correlation analysis. 

  1 2 3 4 5 6 7 8 9 10 11 12 13 
1 Sex 1             

2 Age −0.067 1            

3 Edu_Lv 0.176 ** 0.254 ** 1           

4 Mari_Statut 0.072 0.574 ** 0.307 ** 1          

5 Driv_lic 0.269 ** 0.398 ** 0.170 ** 0.272 ** 1         

6 Veh_ty 0.325 ** 0.357 ** 0.245 ** 0.162 ** 0.712 ** 1        

7 Driv_Ex 0.191 ** 0.691 ** 0.195 ** 0.428 ** 0.299 ** 0.266 ** 1       

8 AT −0.043 0.087 0.023 −0.052 0.021 0.015 0.143 ** 1      

9 SN 0.067 -0.106 * 0.129 * 0.135 ** −0.033 −0.06 −0.015 0.166 ** 1     

10 SI 0.215 ** 0.297 ** 0.243 ** 0.152 ** 0.133 ** 0.157 ** 0.355 ** 0.400 ** 0.056 1    

11 PR 0.094 −0.011 0.04 −0.054 −0.007 0.005 −0.068 0.044 0.365 ** 0.076 1   

12 PBC 0.112 * −0.056 0.163 ** 0.06 0.221 ** 0.177 ** −0.015 0.01 −0.05 0.076 −0.035 1  

13 SB 0.141 ** 0.1 0.238 ** 0.144 ** 0.135 ** 0.133 ** 0.119 * 0.265 ** 0.102 * 0.244 ** 0.143 ** 0.337 ** 1 
* Significant at p < 0.05. ** Significant at p < 0.01. 

The correlation analysis provides insights into the associations between the variables 
of interest. Significant correlations (especially at p < 0.01) were found between most of the 
variables and speeding intention (SI) and speed behavior (SB). The significant correlation 
coefficients ranged from low (0.1 to 0.3) to moderate correlations (0.3 to 0.4). These suggest 
that there are several important determinants of SI and SB. The highest correlation for SB 
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was observed with perceived behavioral control (PBC), indicating that individuals’ belief 
in their ability to control their speeding behavior is strongly related to their actual behav-
ior. For speeding intention, the highest correlation was found with attitude (AT), suggest-
ing that individuals’ attitudes towards speeding influence their intention to engage in 
speeding behavior. Additionally, education level exhibited a positive and significant rela-
tionship with most of the variables, indicating that higher levels of education are associ-
ated with certain attitudes, intentions, and behaviors related to speeding. 

3.5. Results of Hierarchical Multiple Regression Analysis 
The objective of the hierarchical multiple regression analysis was to elucidate the fac-

tors influencing the intention of speeding and speeding behavior by incorporating several 
independent variables at different steps. The analysis was conducted in two steps. In the 
first step (STEP1), the effects of various demographic and driver-related independent var-
iables were examined, including sex, age, education level, marital status, driver’s license, 
vehicle type, and driver experience. In the second step (STEP2), other independent varia-
bles were added, which included the factors of the TPB (AT, SN, PBC, and PR). The results 
for speeding intention and speeding behavior are presented in Tables 5 and 6, respectively. 
No multicollinearity issues were observed for the speeding intention and speed behavior 
models, as the VIF (Variance Inflation Factor) of all predictors fell between 1 and 3. VIFs 
below 10 are often recommended [43,44]. 

Table 5. Hierarchical regression analysis for speeding intention. 

Model R2 R2_Change F_Change β Sig. 

STEP1 

Sex 

0.18 0.18 11.876 *** 

−0.138 0.008 ** 
Age 0.122 0.101 

Education_Level −0.163 0.001 ** 
Marital_statut −0.053 0.374 
Driver_license −0.04 0.566 
Vehicle_type 0 0.996 

Driver_Experience 0.247 <0.001 *** 

STEP2 

Sex 

0.321 0.141 19.437 *** 

−0.151 0.002 ** 
Age 0.096 0.165 

Education_Level −0.158 0.001 ** 
Marital_statut 0.006 0.917 
Driver_license −0.031 0.629 
Vehicle_type 0.013 0.84 

Driver_Experience 0.189 0.002 ** 
AT 0.356 <0.001 *** 
SN 0.011 0.821 

PBC 0.071 0.119 
PR 0.093 0.044 * 

* Significant at p < 0.05. ** Significant at p < 0.01. *** Significant at p < 0.001. 

According to the results of Table 4, in Step 1, the overall model accounted for 18% of 
the variance in the intention of speeding with sex, education level, and driver experience, 
demonstrating a significant relationship with speeding intention (at p < 0.05). In Step 2, 
after the addition of the variables of TBP, the model variance increases to 32.1%, repre-
senting an increase of about 57%. In addition to sex, education level, and driver experi-
ence, attitude and perceived risk show a significant relationship with speeding intention. 
All significant variables except for sex showed a positive relationship with speeding 
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intention. This indicates that either gender (in this case, males) is more inclined to have 
the intention of speeding. These findings provide valuable insights into individuals’ pro-
pensity to engage in speeding behavior. However, it should be noted that the generaliza-
bility of these results to other populations or contexts may vary. 

Table 6. Hierarchical regression analysis for speeding behavior. 

Model R2 R2_Change F_Change β Sig. 

STEP1 

Sex 

0.159 0.159 10.240 *** 

−0.106 0.043 * 
Age 0.18 0.018 * 

Education_Level 0.279 <0.001 *** 
Marital_statut −0.219 <0.001 *** 
Driver_license 0.07 0.317 
Vehicle_type 0.066 0.347 

Driver_Experience 0.084 0.207 

STEP2 

Sex 

0.314 0.155 16.884 *** 

−0.064 0.191 
Age 0.103 0.137 

Education_Level 0.254 <0.001 *** 
Marital_statut −0.156 0.005 ** 
Driver_license 0.024 0.707 
Vehicle_type 0.05 0.438 

Driver_Experience 0.037 0.56 
AT 0.149 0.002 ** 
SN −0.023 0.633 

PBC −0.274 <0.001 *** 
PR 0.11 0.019 
SI 0.216 <0.001 *** 

* Significant at p < 0.05. ** Significant at p < 0.01, *** Significant at p < 0.001. 

Regarding speeding behavior, the initial step (Step 1) of the analysis accounted for 
15.9% of the variance, revealing significant relationships between speeding behavior and 
sex, age, education level, and marital status. In the subsequent step (Step 2), after incor-
porating additional variables related to the Theory of Planned Behavior (TPB), the vari-
ance increased to 31.4%. This represents a proportionate increase of more than 50%. No-
tably, education level, marital status, attitude, perceived behavioral control, perceived 
risk, and speeding intention emerged as significant factors at this stage. It is important to 
mention that certain variables, such as sex and age, which were significant in Step 1, lost 
significance in Step 2. This could be due to issues of the masking effect of other variables. 

Comparing the models for speeding behavior and speeding intention, the signs of 
the variables that were significant in both models remained consistent, indicating a medi-
ating relationship between speeding intention and speeding behavior. 

3.6. Structural Equation Models 
3.6.1. SEM1 

SEM 1 results (shown in Figure 2) validated the TPB framework. The structural equa-
tion depicted the direct and indirect effects of various factors on speeding behavior (SB), 
including the mediating effect of speeding intention (SI). The goodness-of-fit analysis in-
dicated that the model generally fell within acceptable levels based on inference from past 
studies [16,18,45]. The Tucker-Lewis index (TLI) and comparative fit index (CFI) were es-
timated at 0.892 and 0.675, respectively, which were close to the acceptable threshold of 
0.9. The Root Mean Square Error of Approximation (RMSEA) was 0.006, indicating a good 
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fit, while the Standardized Root Mean Square Residual (SRMR) was 0.045, below the 
threshold of 0.08. However, the p-value of the chi-square test showed some significance, 
suggesting a poor fit. Nevertheless, it is important to note that the chi-square test is sensi-
tive to large sample sizes and can yield significant p-values regardless of the model fit. 

 
Figure 2. SEM1: Speeding behavior model with variables of the TPB. *** p < 0.001. 

According to the SEM 1 results, attitude (AT) towards speeding behavior was the 
only variable with a significant relationship with speeding intention (SI) (beta = 0.4, p < 
0.001). This positive relationship indicates that drivers who feel confident in their driving 
experience, perceive a sense of power, or experience time pressure are more likely to have 
positive intentions regarding speeding. The coefficient of determination for the speeding 
intention variable was 0.17. The standard path coefficients revealed that subjective norm 
(SN) (beta = 0.17, p < 0.001), perceived behavioral control (PB) (beta = 0.01, p < 0.001), and 
perceived risk (PR) (beta = 0.01, p < 0.001) demonstrated significant relationships with at-
titude, which in turn acted as a mediator for speeding intention. 

Regarding speeding behavior, the coefficient of determination was 0.187. Consistent 
with the TPB, speeding intention (beta = 0.27, p < 0.001) and perceived behavioral control 
(beta = −0.37, p < 0.001) exhibited significant relationships. The negative relationship ob-
served for perceived behavioral control (PB) is not uncommon and indicates that drivers 
who perceive lower control (such as feeling less likely to be apprehended by the police or 
facing difficulties adhering to speed limits) are more inclined to exceed speed limits. The 
positive relationship for speeding intention (SI) suggests that drivers with a high intention 
to speed are more likely to engage in speeding behavior. 

3.6.2. SEM2 
The SEM 2 results (Figure 3) depict the relationship between demographic and driver 

characteristics in explaining the variance in speeding intention (SI). The evaluation of 
model parameters, including TLI, CFI, RMSEA, and SRMR, indicated a fair fit, with some 
variables meeting acceptable limits while others did not. The interaction between varia-
bles was allowed but not reflected in the diagram to improve readability. The results re-
vealed that education level (beta = −0.16, p < 0.001), sex (beta = −0.15, p < 0.001), driver 
experience (beta = 0.19, p < 0.001), perceived risk (beta = 0.09, p < 0.05), and attitude (beta 
= 0.36, p < 0.001) demonstrated significant relationships with speeding intention, reflecting 
strong indirect effects on speeding behavior. These variables explained 32% of the vari-
ance in speeding intention. 
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Figure 3. SEM3: Speeding behavior model with variables of the TPB and demographic characteris-
tics. *** p < 0.001 ** p < 0.01 * p < 0.05. 

The observed negative structural relationship between the level of education and in-
tention to engage in speeding means that as the level of education increases, the intention 
to engage in speeding decreases. This can be translated into effects such as increased risk 
awareness. Individuals with higher levels of education are often associated with higher 
levels of cognitive skills and critical thinking, and they may be more informed about the 
dangers and negative consequences associated with speeding. The negative relationship 
between gender and speeding intention means that there is a tendency for women who 
are in the minority in this study to have a reduced intention to engage in speeding. The 
observed positive structural relationship between driving experience and speeding inten-
tion indicates that there is a tendency for greater driving experience to be associated with 
an increased intention to engage in speeding. This means that the more driving experience 
a person has, the more likely they are to express an intention to drive at high speeds as 
they become overconfident in their skills. Additionally, greater familiarity with roads and 
driving conditions can also influence the intention to drive at high speeds. 

Similar to the SEM 1 results, in SEM 2, speeding intention (beta = 0.27, p < 0.001) and 
perceived behavioral control (beta = −0.36, p < 0.001) exhibited significant relationships 
with speeding behavior. Speeding intention and perceived behavioral control accounted 
for 19% of the variance associated with speeding behavior (SB). 

Additional analysis was undertaken to assess the direct impact of demographic fac-
tors, such as driver experience, on speeding behavior. The rationale behind this investiga-
tion is the premise that drivers with many years of experience, or those familiar with the 
road and its surroundings, may exhibit certain speeding behaviors unintentionally. How-
ever, the outcomes of this analysis did not reveal a statistically significant correlation (at 
p < 0.05) between driver experience and speeding behavior. Therefore, until further inves-
tigation is conducted in different contexts, the influence of driver experience on speeding 
behavior is considered to be mediated solely through its effect on speeding intention. 
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4. Discussion 
The results of this study reveal several significant findings regarding speeding be-

havior in lower-middle-income countries such as Cameroon. The first part of this study 
examined self-reported speeding non-compliance and its association with demographic 
and driver characteristics. The second part focused on analyzing the factors influencing 
speeding behavior based on the theory of planned behavior. 

The findings regarding speeding non-compliance shed light on the extent of speeding 
in urban areas and highways in Cameroon. It was found that 100% of drivers reported 
exceeding the speed limits by at least 5 km/h, and this rate increased further in high-speed 
environments such as highways. These reported non-compliance rates are higher than 
those observed in the 2019/2020 survey for Cameroon [41]. These results are highly con-
cerning, considering the strong correlation between speed and crashes. Studies have 
shown that a 1 km/h increase in speed is expected to raise fatalities and serious injuries by 
8% and 6% respectively [6]. The impact is likely to be even greater due to the high presence 
of vulnerable road users, especially in the capital city, Yaoundé, where data were collected 
from study participants. This high level of speeding non-compliance may be contributing 
to the high number of vulnerable road user fatalities in the country. Therefore, there is an 
urgent need for speed management measures in both urban areas and highways to reduce 
speed levels. Encouragingly, a significant majority of drivers expressed their willingness 
to adopt speed management technologies, such as speed limiters and speed surveillance 
systems, to help them comply with speed limits. 

However, the high reporting of speeding non-compliance may indicate that the speed 
limits are not perceived as credible or consistent with drivers’ expectations. This percep-
tion could be influenced by roadway geometric features and other external factors, which 
may suggest that higher speeds on the roads are feasible than those indicated by the speed 
limit signs, thus prompting drivers to travel at higher speeds [46]. Nevertheless, in the 
local context of Yaoundé, most urban and highway roads typically feature only one lane 
in the direction of travel, and the overall quality of the infrastructure generally does not 
support very high speeds. This observation implies that the prevalent speeding non-com-
pliance is more likely a behavioral issue (as shown in the results) rather than a problem 
with the speed limits themselves. 

Additionally, evidence emerged that up to 11% of drivers were not aware of the 
speed limits, which is not uncommon in lower-middle-income countries, particularly in 
sub-Saharan Africa, where traffic regulations and speed limits are often poorly defined 
[22]. This value is considerably lower than the 30% reported in a previous study conducted 
in a similar LMIC, Kenya [32], which ascertains differences in the country’s awareness and 
compliance with speed limits. Furthermore, this study revealed a statistically significant 
association between age, gender, driver’s license status, and speed limit non-compliance, 
with the effects varying according to the road type. These findings align with previous 
research conducted in other lower-middle-income countries [37,38], as well as in higher-
income countries [28,29], suggesting that demographic factors are influential in speeding 
behavior across different economic contexts. The results indicated higher levels of speed-
ing among young drivers in urban areas, whereas, on highways, older drivers were found 
to have higher levels of speeding. This suggests that a larger proportion of drivers on 
highways are older, more experienced drivers who tend to exceed speed limits due to 
their familiarity with such roads. This was further supported by the fact that the percent-
age of speeders was significantly higher for buses/minibusses on highways, which older 
drivers typically drive. These findings also align with previous research indicating that 
older drivers are more likely to speed outside built-up areas [28,47]. This highlights the 
importance of considering the context of road type when examining speeding behavior. 
Furthermore, the results showed that males were more likely to report high non-compli-
ance than females, which is a common finding [28,47]. However, this significant associa-
tion was observed only in urban areas and not on highways. These context-dependent 
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results on gender suggest the need for future research on other contexts to validate or 
invalidate the findings. 

Regarding the factors influencing speeding behavior under the Theory of Planned 
Behaviour (TPB), several important findings emerged from the regression analysis and 
structural equation models. The results of the regression analysis demonstrated that, after 
controlling for demographic and driver-related characteristics in the first step, the addi-
tion of TPB variables accounted for over 50% of the variance in both speeding intention 
and speed behavior. This indicates a strong relationship between TPB variables and sup-
ports the theory (Hypothesis 1 and 2), consistent with findings reported in another study 
[48]. 

A significant and robust relationship was observed between speeding behavior and 
both speeding intention and perceived behavioral control, which aligns with previous 
studies [17–19,48]. These results suggest that modifying drivers’ speeding intentions and 
their perception of control over speeding can have a substantial impact on their actual 
speeding behavior. However, it is important to acknowledge the negative relationship be-
tween speeding behavior and perceived behavioral control, as noted by other authors [18]. 
This suggests that increasing perceived control may not always lead to reduced speeding 
behavior. 

Speeding intention, in turn, played a mediating role in influencing speeding behavior 
and validated the various hypotheses. The determinants of speeding intention were pri-
marily attitude but also perceived risk and other demographic and driver-related charac-
teristics such as education level, gender, and driver experience. Attitude emerged as the 
most significant variable influencing speeding intention, with a positive association as ob-
served by other authors [17,48,49]. The findings regarding the effects of demographic and 
driver characteristics on speeding intention are also consistent with previous research 
[17,48], showing a consistent pattern in how these factors shape drivers’ intentions to 
speed. 

Subjective norm, however, did not show a statistically significant relationship with 
speeding intention. This aligns with the research of [19,21] but in contrast with those of 
other authors [10]. However, the reasons for this observation could be attributable to the 
cultural emphasis on individual autonomy, where personal beliefs and attitudes often 
override societal expectations. Strong personal justifications for speeding, such as viewing 
it as efficient or necessary, may further undermine the role of subjective norms. Addition-
ally, if drivers are cognizant of the risks associated with speeding (as proven in the signif-
icant relationship between perceived risk and speeding intention), they might choose not 
to engage in the behavior, regardless of what is considered normative. The inconsistency 
in traffic law enforcement in Cameroon could also erode the social expectation to comply 
with speed limits, diminishing the influence of subjective norms on intentions to speed. 
Moreover, if speeding is normalized within certain Cameroonian contexts, it might not be 
perceived negatively, thus weakening the impact of subjective norms. Although subjective 
norms do not directly influence the intention to speed, they are significantly associated 
with attitudes towards speeding, indicating that they may indirectly affect intentions by 
shaping attitudes, which are more directly predictive of behavior. 

Notably, new evidence that emerged from this research highlighted the determinants 
of speeding attitude, revealing a significant relationship between attitude and subjective 
norm, perceived risk, and perceived behavioral control. The positive relationship between 
attitudes and subjective social norms indicates that individuals are more likely to have a 
favorable attitude towards speeding if they perceive that their peers and the broader so-
ciety accept or even endorse such behavior. Perceived risk also plays a pivotal role; when 
individuals recognize the potential dangers and legal consequences of speeding, their at-
titude towards the behavior becomes more negative, which can deter them from speeding. 
Last, perceived behavioral control, which reflects an individual’s confidence in their abil-
ity to control their driving speed, can lead to a more cautious attitude towards speeding. 
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When drivers feel capable of managing their speed, they are less likely to view speeding 
favorably. However, these observations need to be confirmed in future research. 

Overall, this study corroborates many findings from the existing literature while also 
providing new insights into the complexities of speeding behavior. The similarities with 
previous studies reinforce the validity of the TPB and the influence of demographic factors 
on speeding. These findings have important implications for speed management strate-
gies, highlighting the urgent need for effective measures in urban areas and highways of 
Cameroon. Efforts to change attitudes towards speeding could result in corresponding 
changes in speeding intention and subsequent alterations in speed behavior. Additionally, 
perceived behavioral control plays a critical role in influencing drivers’ speeding behavior 
and should also be targeted. To address the high prevalence of speeding and reduce asso-
ciated risks and fatalities, it is crucial to raise awareness of speed limits among drivers 
(especially motorcycle riders, who often do not have formal training), improve traffic reg-
ulations and enforcement, introduce speed management technologies such as speed lim-
iters and implement targeted interventions. It is worth noting that these interventions 
should also include infrastructure change to optimize the expected benefits. 

5. Conclusions 
Excessive and inappropriate speeding continues to pose a road safety challenge in 

low- and middle-income countries (LMICs) such as Cameroon. However, the effective 
management of speeding in these countries is impeded by a lack of research. In Cameroon 
and its neighboring sub-Saharan countries, there is often a dearth of studies on speeding 
behavior. This study aims to address these gaps by examining the prevalence of self-re-
ported speeding and the factors influencing drivers’ speeding behavior, as guided by the 
Theory of Planned Behavior (TPB). A survey was conducted online, involving 387 anony-
mous drivers from the capital city, Yaoundé. The survey questionnaire covered demo-
graphic characteristics, driver-related factors, and TPB variables, including speed behav-
ior, speeding intention, attitude, subjective norm, perceived behavioral control, and per-
ceived risk. Chi-square tests of association were employed to explore the relationship be-
tween self-reported non-compliance and demographic and driver-related factors. Hierar-
chical linear regression and structural equation modeling were employed to examine the 
factors influencing speeding behavior. 

The results revealed that in urban areas, 81% of drivers exceeded speed limits by 5 
km/h, 12% exceeded by 10 km/h, 4% exceeded by 15 to 20 km/h, and 2% exceeded by more 
than 20 km/h. The percentage of drivers exceeding the speed limit by more than 10 km/h 
was higher on highways. Additionally, this study found that only 89% of drivers were 
aware of the speed limits, with tricycle and motorcycle drivers displaying significantly 
lower awareness. The statistical analysis confirmed a significant association between age, 
driver’s license, and gender with speeding non-compliance, although the associations var-
ied between urban areas and highways. Furthermore, the results of hierarchical linear re-
gression analysis indicated that the inclusion of TPB variables accounted for a more than 
50% proportionate increase in the variance of both speeding intention and speeding be-
havior, underscoring a strong relationship between TPB variables and speeding-related 
factors. Therefore, the TPB proves suitable for determining speeding intention and behav-
ior in Cameroon. The structural equation modeling validated the various hypotheses 1, 2, 
and 3, further demonstrating the usefulness of the TPB and the influence of demographic 
characteristics on speeding behavior through the mediating effect of speeding intention. 
The results revealed that while attitude was the only significant factor influencing speed-
ing intention among the TPB variables, education level, gender, driver experience, and 
perceived risk were significant predictors of speeding intention. These factors indirectly 
influence speeding behavior through the mediating factor of speeding intention. In addi-
tion to the speeding intention, the perceived behavioral control also exhibited a substan-
tial and significant impact on speeding behavior. These findings suggest that 
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interventions targeting attitude, intentions, and perceived behavioral control can effec-
tively modify speeding behavior. 

6. Limitations and Further Research 
Despite the relevance of this study, there are certain limitations that should be con-

sidered in future research. The reliability of some constructs in the survey questions was 
low, potentially influencing the results. One possible issue could be the use of different 
evaluation scales within each construct, which should be resolved in future studies. In 
addition, the sample size was relatively small for tricycles and only moderately high for 
trucks, emphasizing the need for future studies with larger sample sizes. However, this 
study also encompassed the entire national territory rather than focusing solely on the 
capital city. Future research should also involve the measurement of actual driving speeds 
on urban roads and highways and compare them with self-reported data. A further limi-
tation of this study is the collective examination of speeding behaviors across various 
ranges (i.e., exceeding the posted speed limit by 5 km/h, 10 km/h, 15–20 km/h, and >20 
km/h) with independent contributing factors, without isolating and analyzing the influ-
ence of common factors, or individual effects, and their interactions within each speed 
range. 
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