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Summary
From 2009 to 2018, an annual average of 80 road deaths were attributable to crashes with trucks
and 67 road deaths to crashes with delivery vans. Casualty numbers are higher among crash
opponents than among occupants of trucks or delivery vans. The fatality rate among crash
opponents is higher when they crash into a truck or delivery van than when they crash into a car.
The fatality rate among occupants of a truck or delivery van, however, is lower than among car
occupants. Among the occupants of trucks or delivery vans, most fatalities occurred on provincial
road and on national roads. In crashes with trucks, most fatalities among crash opponents
occurred on provincial roads, while in crashes with delivery vans most fatalities occurred on
50km/h roads. For trucks, head-on crashes without overtaking manoeuvres are the most
common crashes. For delivery vans, side impact crashes at intersections or head-on crashes
without overtaking manoeuvres are most common. It is remarkable that rear-end collisions with
a stationary vehicle and right side impact collisions are relatively more common for trucks and
delivery vans (e.g. blind spot crashes) than for cars. Important factors contributing to crashes
with trucks and delivery vans are the driver’s often young age, fatigue, distraction and task load,
and burst tyres or unbalanced/too heavy loading of the vehicle, and insufficient awareness of
truck characteristics among other road users. Research shows that drivers of transport
companies with a proper safety culture may drive more safely. Measures to prevent crashes with
trucks or delivery vans lie within the domain of vehicle measures (e.g. implementing blind spot
detection and alert systems), legislation and enforcement (e.g. concerning fatigue and
distraction), logistics (such as separating heavy goods vehicles and lighter vehicles/pedestrians)
and information and education campaigns (paying attention to dealing with burst tyres during
basic driver training and refresher training).

1 What do we mean by trucks and delivery vans?
Within the European Union, the following vehicle categories are used for trucks and delivery vans
[1]:
N1: Motor vehicle for the carriage of goods having a maximum mass 1 not exceeding 3,500 kg
(delivery vans).
N2: Motor vehicle for the carriage of goods having a maximum mass exceeding 3,500 kg but
not exceeding 12,000 kg (trucks).
N3: Motor vehicle for the carriage of goods having a maximum mass exceeding 12,000 kg
(trucks).

1. Maximum mass refers to the construction mass combined with the maximum load of the vehicle.
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Trucks

In the Dutch Traffic Code (Reglement Verkeersregels en Verkeerstekens (RVV)), trucks are
defined as ‘motor vehicles not equipped for transporting passengers, having a maximum mass
exceeding 3,500 kg’ [2]. Trucks may consist of different configurations with varying maximum
lengths 2 (Article 5.3.6 in [3]).

Since 1 January 2013, the Longer and Heavier Truck combination (LHT) has had legal status,
which implies that LHTs may drive on designated roads in the Netherlands (Article 13 of the
Dutch policy rule concerning approval and exemption of LHTs [4]). Driving LHTs implies lower
costs and a reduction of CO2 emission [5]. The roads on which LHTs are allowed to drive are
motorways and designated other roads. The trucks are meant to drive to and from industrial
areas and will therefore not drive in 30km/h zones and home zones. The trucks are not allowed
to overtake, cannot cross at level crossings for trains exceeding 40 km/h speeds, and drivers are
obliged to complete an additional training course. Apart from the extra length the trucks can be
recognised by a sign on the back of the truck showing an outline of the LHT with the words ‘Let
op! Extra lang!’ (‘Caution! Extra long!’), or specifying its length in meters.

Delivery vans

Delivery vans are defined as ‘motor vehicles for the carriage of goods having a maximum mass
not exceeding 3,500 kg’ [6]. Thus, the main difference between a truck and a delivery van is
weight. Delivery vans may have strongly differing sizes and shapes. Figure 1 shows a number of
vehicles classified as delivery vans.

2. Maximum length and width are mentioned, excluding possible overhanging loads. This does not apply to exceptional
transport.
SWOV Fact sheet
Page

Trucks and delivery vans. SWOV Fact sheet, April 2020
SWOV Institute for Road Safety Research, The Hague
2 of 27

SWOV Fact sheet

Figure 1. Delivery van types. Copied from [7].

For delivery vans, the European vehicle category is N1. However, dependent on usage and
number plate, the same type of vehicle may fall within a different category, M1 or N1 for
instance if it is meant for passengers or goods respectively (see [8] for the requirements of this
distinction imposed by the Dutch Tax Authority). Moreover, it is striking that larger vans have a
relatively large load compartment, which according to the technical specifications exceeds the
maximum mass allowed for N1 vehicles, thereby increasing the risk of overloading.

2 How many trucks and delivery vans are there in
the Netherlands, and how many kilometres do
they travel on public roads?
On January 1st 2019, there were over 143,000 trucks (box trucks and tractor-trailer
combinations) and 914,000 delivery vans with a Dutch registration plate [9]. In 2018, the number
of kilometres they drove on Dutch roads amounted to 6.5 billion for trucks and 17.6 billion for
delivery vans (Table 1). The figures show that cars outnumber trucks and delivery vans but that,
in the Netherlands, trucks and delivery vans travel more kilometres per vehicle: trucks (box trucks
and tractor-trailer combinations) travel 3.7 times and delivery vans 1.6 times more kilometres
than cars. The number of kilometres travelled on Dutch roads by Dutch and foreign trucks and
delivery vans was respectively 7.4 and 18.4 in 2018. The number of foreign trucks and delivery
vans in the Netherlands is unknown.
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Table 1. Number of vehicles with a Dutch registration plate and number of kilometres travelled in the Netherlands, by
vehicle type. Note: the number of kilometres travelled are preliminary data for 2018.

Type of vehicle

Number of
Dutch vehicles
in January 2019 [9]

Number of kilometres travelled in
2018 (x mln) [10]
Dutch
vehicles

Foreign
vehicles

Total

Box truck

62,963

2,028

148

2,176

Tractor (for semitrailer or centre axle trailer)

80,078

4,467

750

5,218

914,766

17,639

773

18,412

8,530,584

104,736

5,449

110,185

Semitrailer
Centre axle trailer
Delivery van
Car

164,012
1,008,731

There are no data about the number of kilometres travelled by road type. However, the
regulations say that Longer and Heavier Truck combinations (LHT) are not allowed to drive on all
roads: they are only allowed on the main road network and on designated roads. Thus, they can
never drive on roads with maximum speeds of 30km/h or lower.
Connekt [11] has studied the use of delivery vans in the Netherlands. The study showed that
2.6% to 4.6% of the kilometres travelled were in aid of home deliveries of internet orders. Ecommerce sales were shown to increase by 15 to 20% annually. This increase is reflected in the
number of delivery van kilometres, but its impact on the total number of delivery van kilometres
is limited since these e-commerce-related kilometres are only a small part of the total number.

3 What is the annual number of casualties of
crashes with trucks and delivery vans?
In crashes with trucks, an annual average of 80 road deaths were registered 3 from 2009 to 2018;
an average of 6 truck occupants and 74 occupants of crash opponents. In crashes with delivery
vans, an annual average of 67 road deaths were registered in that same period; an average of 18
van occupants and 49 occupants of crash opponents. The number of serious road injuries in truck
and delivery van crashes is unknown. Since 2009, reliable figures have not been available (also
see SWOV fact sheet Serious road injuries in the Netherlands).

3. The number of registered road deaths is lower than the actual number of road deaths. Also see SWOV fact sheet
Road deaths in the Netherlands
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Table 2 shows the number of annually registered road deaths on account of crashes with trucks
and delivery vans. It also shows that considerably more road deaths are registered among the
‘crash opponents’ than among the truck and van occupants themselves. Moreover, Table 2
implies that crashes with trucks or delivery vans make up about one quarter of the total number
of registered road deaths and that this share remains steady.
Table 2. Number of registered road deaths involving trucks and/or delivery vans, including crashes in which these vehicle
types are involved as third parties, broken down by truck/delivery van occupants and occupants of crash opponents.
Crashes involving both a delivery van and a truck are only included once. Source: Ministry of Infrastructure and Water
Management (Dutch: IenW) – Database of Registered Crashes in the Netherlands (Dutch: BRON).

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Truck

Occupants

4

4

3

7

7

6

10

6

8

7

91

76

74

66

78

69

66

70

64

81

24

22

18

16

15

7

15

24

21

21

65

47

57

52

43

35

33

58

49

50

Total number of registered
road deaths with trucks or
delivery vans (excl. overlap)

170

138

142

135

133

113

122

142

132

147

Share in total number of
registered road deaths

26%

26%

26%

24%

28%

24%

23%

27%

25%

25%

Crash opponents
Delivery van Occupants
Crash opponents
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4 What is the crash rate for trucks and delivery
vans?
Figure 2 shows that the fatality rate for crash opponents of trucks is 7.5 times higher than for
crash opponents of cars and 3.6 times higher for crash opponents of delivery vans. Furthermore,
the fatality rate of crash opponents of delivery vans is 2.1 times higher compared to cars. Below
we describe how these figures were calculated.

Figure 2. The fatality rate (average over 2009-2018) is defined as the number of deaths among occupants and among
crash opponents per billion kilometres travelled by trucks, delivery vans and cars. In the calculation of the fatality rate, the
motorvehicle kilometres travelled by the crash opponent were not taken into account (BRON- IenW; Statistics Netherlands
- CBS, 2019). Note that the risk calculations are based on preliminary numbers of kilometres travelled in 2017 and 2018.

In the Netherlands, there are over six times as many delivery vans as there are trucks (See Table
1 below the question How many trucks and delivery vans are there in the Netherlands and how
many kilometres do they travel on public roads?. Table 2 (see the question What is the annual
number of casualties of crashes with trucks and delivery vans?), however, shows that the
fatalities among crash opponents of trucks outnumber those of delivery vans. One of the causes
is that trucks travel more kilometres per vehicle. Furthermore, more foreign trucks than foreign
delivery vans travel Dutch roads. Consequently, the number of kilometres travelled by delivery
vans is only 2.4 times higher than that travelled by trucks and tractors. Therefore, we use the
number of road deaths per billion kilometres travelled by domestic and foreign trucks or delivery
vans in the Netherlands to measure the fatality rate, instead of the number of road deaths per
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billion vehicles. Figure 2 shows these fatality rates for the crash opponents of trucks and delivery
vans, compared to the fatality rate of crash opponents of cars.

5 Where do crashes with trucks or delivery vans
take place?
Trucks

As mobility data by road type are unavailable, it is impossible to determine the fatality rate by
road type. Therefore, we only mention the number of registered road deaths by road type. Figure
3 shows that, for all road types, road deaths among crash opponents of trucks outnumber road
deaths among truck occupants. Most road deaths among crash opponents occur on provincial
roads (an annual average of 20), followed by urban 50km/h roads and national roads (an annual
average of 16 and 14 respectively). Most road deaths among truck occupants occur on national
roads (an annual average of 4).

Figure 3. The number of registered road deaths among truck occupants and among crash opponents from 2009 to 2018 by
road type. Primary collision party only (BRON, IenW).

Delivery vans

Figure 4 shows that for delivery vans differences between crash locations and casualties among
occupants or crash opponents are less marked. The main exception concerns urban 50km/h
roads, where the number of road deaths among crash opponents (an annual average of 13) is
much higher than among delivery van occupants (an annual average of 1). Most road deaths
among delivery van occupants occur on provincial roads and on national roads (an annual
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average of 4-5 deaths), while most road deaths among crash opponents occur on urban 50 km/h
roads.

Afbeelding 4. The number of registered road deaths among delivery van occupants and among crash opponents from 2009
to 2018 by road type. Primary collision party only (BRON, IenW).

6 In what type of crash are trucks and delivery vans
often involved?
Most crashes with delivery vans are side impact collisions on intersections (where both vehicles
drive straight ahead) or head-on collisions without lane changes (both vehicles driving straight
ahead), see Figure 5.a, 5.b and Table 3. For trucks, head-on collisions without lane changes are
most frequent. These crashes are also relatively frequent for cars. It is remarkable that for trucks
and delivery vans rear-end collisions with a stationary vehicle and right side impact collisions
(with a stationary vehicle or when turning right) relatively outnumber these kinds of crashes for
cars. (Figure 5.c, 5.d, 5.e). Right side impact collisions when turning right concern the well-known
blind spot crashes (also see the question How big is the ‘blind spot problem’ and what can be
done?). In addition, sideswipe collisions (figure 5.f) for trucks outnumber this kind of collision for
both delivery vans and cars.
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Figure 5. Diagram of common collisions of delivery vans or trucks, both within transport mode (a, b) and with cars (c, d, e,
f). [12].

Tabel 3. Top 10 of manoeuvres with the highest number of registered road deaths from 2008 to 2014 4 for trucks, delivery vans and cars respectively.
Manoeuvres in bold do occur in the case of trucks and/or delivery vans, but not in the case of cars (BRON – IenW).

Position

Trucks
Manoeuvre

Delivery vans
Number

1

Head-on without lane change

2

Other side impact collisions

3

111

Manoeuvre

Cars
Number

Manoeuvre

Number

Side impact collision at
intersection

59

Collision with tree and other
solid objects

596

65

Head-on without lane change

59

Head-on without lane change

294

Side impact collision at
intersection

55

Collision with tree and other solid
objects

54

Side impact collision at
intersection

269

4

Rear-end without turning

50

Rear-end without turning

44

Other side impact collisions

217

5

Other

37

Other side impact collisions

42

Rear-end without turning

118

6

Rear-end with stationary
vehicle

23

Rear-end with stationary vehicle

19

Not off the road

117

7

Left side impact, turning left

23

Other

16

Collision with other road
furniture

91

8

Sideswipe

19

Right side impact with crossing
vehicle

15

Other

83

9

Right side impact, turning
right 5

16

Left side impact, turning left

15

Pedestrian on pavement or
roadside

78

10

Pedestrian on pavement or
roadside

16

Collision with other road furniture

14

Left side impact, turning left

72

4. This period was chosen because, from 2015 onwards, by far most crash manoeuvres have been registered as ‘other’
or ‘other single’, which implies no reliable conclusions may be drawn.
5. The ‘right side impact, turning right’ category includes, among others, blind spot crashes.
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Based on three in-depth Belgian studies of fatal and non-fatal crashes with trucks, Temmerman
et al. [13] identified four common crash types. About 25% of the crashes studies were rear-end
collisions, mainly in traffic jams. 20% were blind spot crashes between trucks and vulnerable road
users, mainly the blind spot on the right for trucks turning right. Over 15% were side impact
collisions at intersections. Finally, almost 10% were crashes involving lane departure, such as
unintentional lane departures or errors during overtaking manoeuvres. At European level, the
ETAC in-depth study [14] describes the following four common crash types in fatal and non-fatal
crashes with trucks: crashes at intersections (27%), rear-end collisions (21%), crashes on account
of lane departure (11%) and single truck crashes (7%).
Based on an in-depth study of inter-urban crashes in the Netherlands with delivery vans, Davidse
and Van Duijvenvoorde [15] identified five common crash types:
Reversing driver collides with a vulnerable crash opponent that the driver did not see (on
account of the enclosed cab);
Driver turning right does not see cyclist/light moped rider going straight ahead (blind spot
crash);
Driver is not alert to crossing traffic;
Driver and crossing traffic cannot see each other because the sight distance is inadequate;
Driver enters a confusing traffic situation which calls for special attention.

7 What are the major causes of (serious) crashes
with trucks and delivery vans?
Important contributory factors of crashes with trucks and delivery vans are the driver’s age,
fatigue, distraction and task load, burst tyres, unbalanced or too heavy vehicle loads, and other
road users’ insufficient awareness of truck characteristics.

Age

Young, novice drivers have a higher crash risk than older, more experienced drivers (see SWOV
fact sheet 18- to 24-year-olds: young drivers). This particularly applies to drivers of delivery vans.
Starren et al. [16] conclude that drivers of delivery vans are often young, have little driving
experience and have a higher risk acceptance. Bos and Twisk [17] find that young novice drivers
of delivery vans are more often involved in crashes with oncoming traffic, in which the front of
the delivery van hits the crash opponent. They are also more often involved in rear-end crashes
in which the delivery van is hit from behind; possibly because of unpredictable behaviour.

Fatigue

There are indications that truck drivers are relatively more often involved in fatigue-related
crashes than car drivers ([18] [19] [20]; also see SWOV fact sheet Fatigue). Questionnaire studies
have found that falling asleep behind the wheel is related to a truck driver’s personal
characteristics, such as poor physical fitness and overweight [20], and with working conditions,
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such as driving long uninterrupted hours and not having a permanent employment contract [21].
The Dutch Safety Board notes that a lack of adequate rest facilities along motorways contributes
to driving too many hours, which may lead to fatigue [22].

Distraction and task load

Drivers of trucks and delivery vans are often held to a tight schedule (delivery windows,
appointments with customers) and, while driving, they have regular telephone contacts about
the delivery of goods for and appointments with customers [16]. This distracts them from the
driving task. An American study using naturalistic driving methods [23] showed that distraction
contributed to crash circumstances in 71% of the crashes with trucks. On the basis of several
international studies, Temmerman et al. [13] conclude that distraction is a contributory factor in
5 to 51% of the crashes with trucks and note that this margin is probably caused by the absence
of a universal unambiguous definition of the concept of distraction. There are no figures about
the involvement of distraction in crashes with trucks in the Netherlands. Yet, the UDRIVE
naturalistic driving study among Dutch truck drivers [24] shows that they are occupied with other
tasks during 20% of the time while driving, such as phone use (5%) and use of other electronic
devices (1%). For more information, see SWOV fact sheet Distraction in traffic.
Task load presumably contributes to crashes, both from the workload and information processing
perspectives. A study by Kuiken et al. [25] of crashes with trucks on motorways shows that 80%
of the drivers questioned is sometimes or often in a hurry while driving. Time pressure is partly
due to employer and customer demands, and may lead to a driver’s unsafe driving behaviour
[26]. Figures showing the crash risk due to heavy workload are unavailable however.

Burst tyres

According to the Dutch Safety Board, burst tyres may be caused by contact with a (sharp) object,
overloading and/or under-inflation [22], as was shown by their 2012 study of fatal truck crashes
on national roads from 2007 to 2011. A burst tyre was the cause of 3 out of 48 (6%) truck
crashes. How often burst tyres result in (fatal and non-fatal) crashes is unknown, because this is
not included in the crash database of registered crashes in the Netherlands (BRON).

Load

The crash risk on account of too heavy loads of trucks and delivery vans appears to be small, but
the risk of a serious crash outcome in case of too heavy or unbalanced loads is higher [28]. A
European in-depth study (ETAC) of the cause of 624 truck crashes identified ‘load’ (loss of load,
overload, unbalance of the load, insufficient safety measures with regard to load) as the main
cause of 9 crashes (1.4%) [14]. Foreign studies show that unbalanced or too heavy loads
contribute to delivery van crashes outside the urban area, in particular to crashes in which the
driver loses control of the vehicle [29] [30]. In a Dutch in-depth study of 60 delivery van crashes,
only two of the vehicles studied were shown to carry too heavy loads. These load characteristics
did not, however, contribute to delivery van crashes in the urban area [31]. On urban roads,
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driving speeds are lower, so that unbalanced or too heavy loads are less likely to cause crashes
than outside the urban area.

Other road users

Other road users are often not fully aware of the characteristics of trucks and delivery vans, nor
how they should deal with them. Examples are the large blind spots around trucks and the longer
braking distance of trucks and delivery vans, particularly when they carry heavy loads. In 64% of
the 624 crashes studied, the cause proved to be (partly) attributable to the behaviour of other
road users, such as speeding, not complying with priority rules, too short headway distances, or
distraction [14].

8 How big is the ‘blind spot problem’ and what can
be done?
From 2008 to 2016 6, an annual average of eight to nine road deaths were attributable to blind
spot crashes with a truck and two road deaths to blind spot crashes with a delivery van. Possible
measures to prevent blind spot crashes are separating vulnerable road users from trucks,
developing detection systems, and information and education campaigns for truck drivers and
vulnerable road users.
The blind spot problem is usually taken to imply that it is hard to see vulnerable road users in
front of or to the right side of the truck cabin. Correctly adjusted mirrors (including blind spot
mirrors in front of and to the right side of the cabin) should allow the truck driver to directly or
indirectly see the entire space around the cabin, with the exception of the area behind the A
pillars of the truck. However, seeing that drivers have to look at several mirrors, windscreens and
possible camera systems to obtain the most complete picture possible they will have trouble
seeing everything at once. From 2008 to 2016, if we observe the selection of blind spot crashes
by the Ministry of Infrastructure and Water Management, an annual average of 8-9 road deaths
were attributable to blind spot crashes with a truck (of which 6-7 were cyclists) and 2 road deaths
to blind spot crashes with a delivery van. In the Netherlands the problem is bigger for cyclists
than for pedestrians. Therefore, Dutch studies mainly focuses on crashes between trucks and
cyclists. The report by Schoon, Doumen and de Bruin [32] (see Figure 6) describes three common
scenarios.

6. Since 2017 it has no longer been possible to determine the number of road deaths attributable to blind spot crashes,
because specific road user manoeuvres are no longer registered. Since 2009, there have not been (reliable) figures of
serious road injuries attributable to blind spot crashes.
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A

B

C

Figure 6. Three common situations in which conflicts arise between trucks (presented as large yellow arrows) and cyclists
(small yellow arrows). A. At an intersection (with traffic lights), the truck starts from a stationary position and turns right;
the cyclist rides straight ahead. B. The truck approaches a priority road with a separate bicycle path (two-way traffic). C.
Entering or driving on a roundabout where cyclists have priority. When a truck enters the roundabout, the situation
corresponds to situation B, when leaving the roundabout with situation A (source: [32]).

In all cases, the cyclist driving straight ahead takes priority (when the traffic light is green) over
the truck. However, the cyclist is regularly overlooked by the truck driver. This may be due to
field of vision problems (no or incorrectly adjusted mirrors or objects on the driver’s dashboard)
or a too heavy task load (turning right asks too much of the driver’s mental capacity because it is
a complex situation). At the same time, the cyclist does not realise that the truck driver does not
see him or that the truck driver intends to turn right.
From 2010 to 2016, the number of blind spot crashes among cyclists has remained below 10. In
previous years, the annual number of fatal blind spot crashes among cyclists was 10 to 20, with
the exception of 2002 and 2003 when the blind spot mirror had just been introduced,
accompanied by a lot of publicity about the blind spot of trucks. The decrease of the number of
fatal blind spot crashes may be a consequence of EU legislation concerning a mandatory field of
vision around trucks and of information and education campaigns for cyclists. In addition, ‘focus
on the blind spot’ has been included in the list of elements to be assessed during truck driver
training. However, an explicit procedure about how and when the truck driver has to look into
the mirrors is does not exist. Blind spot crashes can be prevented if trucks and vulnerable road
users do not encounter each other on the road, for example by means of a separate
infrastructure for heavy goods vehicles (separation in space) or by setting delivery times
(separation in time). Other solutions reducing the crash risk are the use of a cycle box at traffic
lights (where cyclists wait in front of a truck instead of to the right of the cabin), developing blind
spot detection systems that are reliable in timely support and/or intervention, continuing
information and education campaigns for vulnerable road users, and more explicit focus on the
blind spot during truck driver training [33].
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9 Will the increase in online shopping result in
unsafer neighbourhoods?
With the present crash registration, a quantitative effect of internet shopping on neighbourhood
safety cannot be determined. We do, however, expect that the increase in delivery traffic in
neighbourhoods will result in less road safety, because the risk for the crash opponents is greater
in the case of a delivery van crash than in the case of a car crash. Also see the question What is
the crash rate for trucks and delivery vans?
More and more people shop online. In the Netherlands, the percentage of online shoppers aged
between 16 and 74 grew from 55% in 2007 to 80% in 2018 [34]. In principle, this increase affects
mobility, although the extent of the effect is not exactly known. On the one hand, we can do our
shopping from home, which should reduce mobility in our neighbourhood. Online shopping does,
on the other hand, generate mobility, because the products ordered need to be delivered, picked
up and possibly returned. Most products ordered online are delivered to our doors, which results
in an increased delivery van mobility in our neighbourhoods. Yet, Connekt [11] indicates that only
2.6 to 4.6% of the number of kilometres travelled is travelled by delivery vans for home delivery
of products ordered online. Thus, the effect of increased delivery van mobility on account of
online shopping on the total number of kilometres travelled by delivery vans is limited.

10 What are the requirements for drivers of trucks
or delivery vans?
Delivery van drivers have to comply with the same requirements as car drivers. For driving a truck
the requirements are different, however: obtaining a C-, C1-, CE- or CE1 licence, refresher
training for professional drivers (Code 95) every five years, and strict rules about driving time and
rest periods. The requirements for driving a truck are briefly explained below.

Licence for driving a truck

The Dutch Driving Test Organisation provides the following overview of the requirements of the
driving licence for truck drivers [35]:
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Table 4. Licence types as a function of professionalism, age and mass. Licences CE and CE with code 95 contain no
restrictions concerning maximum combined mass.

Driving licence

Professional Minimum
transport
age

Maximum mass Maximum trailer mass
allowed
exceeding 750 kg?

C1

No

18

3500 - 7500 kg

No

C

21

> 3500 kg

No

C1E

18

3500 - 7500 kg

Yes, to a combined maximum of
12,000 kg

CE

21

> 3500 kg

Yes

18

3500 - 7500 kg

No

C with code 95

> 3500 kg

No

C1E with code 95

3500 - 7500 kg

Yes, to a combined maximum of
12,000 kg

CE with code 95

> 3500 kg

Yes

C1 with code 95

Yes

There are four licence types for truck drivers: C, C1, CE and C1E. To these licences, code 95 may
be added. The difference between the C1 and C licence is that a C1 licence only allows the driver
to drive lighter trucks (up to 7,500 kg). Adding E to the licence implies that the driver is also
allowed to drive with a (semi)trailer of more than 7500 kg. A truck driver earns Code 95 after he
has obtained the initial qualification; this code on the driving licence allows a truck driver to drive
professionally. The truck driver needs to renew the code every five years by doing a refresher
training (of at least 35 hours). An 18-year-old truck driver is only allowed to drive lighter trucks
provided he has obtained the correct licence. If said driver has obtained the initial qualification
(code 95), he is also allowed to drive heavier trucks (> 3500 kg). Without initial qualification this is
only allowed for truck drivers aged 21 or over.
For driving a Longer and Heavier Truck (LHT) the driver needs to obtain a special certificate. This
entails an exam with a theoretical and practical component. When taking the exam, the driver
needs to have a valid CE driving licence with code 95, and five years of experience in driving CEcombinations, and his licence must not have been suspended in the previous three years.

Refresher training

As described above, a professional driver needs to undergo refresher training every five years, for
a minimum of 35 hours. The driver may choose the training course at certified institutions
himself, as long as the minimum number is guaranteed. In the Netherlands, examples of training
courses to choose from are: energy-efficient driving, manoeuvring, and driving optimisation [36] .

Driving time and rest periods

EU regulation 561/2006 [37] lays down the legal driving time and rest period requirements for
truck drivers. The regulation says that the uninterrupted driving time may not exceed 4.5 hours,
after which a 45-minute break is obligatory. The daily and weekly driving time may not exceed 9
and 56 hours respectively. Once a week, truck drivers are obliged to take a rest of 45
uninterrupted hours. Spending this rest period inside the truck cabin is illegal. The exact rules are
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published in [38]. In the Netherlands, the EU rules have been included in article 2.5:3 of the road
carriage working hours decree (Arbeidstijden besluit vervoer) [39].
There are, however, doubts about the effectiveness of driving time and rest period legislation. In
2012, the Dutch Safety Board concluded that employers fail to take legal responsibility for
scheduling the truck drivers’ work in such a way that they can comply with the mandatory driving
time and rest period regulations [22]. For more information, see the question What vehicle
measures were taken and how effective were they?.

11 What is a safety culture and how effective is it?
A company’s safety culture can be described as the shared safety values and standards within a
company [40]. Research shows that improving the safety culture often results in safer driving
behaviour of the company’s drivers.
Schein [41] concludes that a safety culture is expressed in (formalised) instructions, procedures
and measures and in everyday habits, conduct and external company features (and company
materials), see Figure 7.

Figure 7. A company’s safety culture has three layers [41].

Companies may be characterised by five different kinds of safety culture [42]. Companies with a
‘pathological’ or ‘reactive’ safety culture hardly attach any importance to safety, or no
importance at all. Legal requirements are only met when the probability of detection is deemed
to be high, or safety measures are not taken until an accident has occurred. Companies with a
‘calculating’, ‘proactive’, or ‘progressive’ safety culture increasingly attach importance to safety.
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These companies often have damage prevention programmes including measures to prevent
costs of damage to vehicles. Cost reductions, the company image and customer requirements
may encourage a company to take a preventive approach.
Most studies show that drivers drive more safely if their employers have improved their safety
cultures [40]. There are indications that group discussions about safety, training of high-level
skills (risk and hazard perception, risk adjustment) and rewarding safe driving behaviour
contribute to crash reduction. For transport companies, damage prevention plans result in a
reduction of claims [43]. In practice, however, not all companies have a safety culture. For small
companies in particular, investments in training (young) drivers are meagre [33].

12 What vehicle measures were taken and how
effective were they?
For trucks, the following vehicle measures have been taken: open side shields, blind spot mirror,
90 km/h speed limiters, presence and usage of seat belts, retroreflective contour marking,
Automatic Emergency Braking (AEB) system and Lane Departure Warning (LDW) system. The
effective date and effectiveness of the measures are presented in Table 5.
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Table 5. Vehicle measures taken to increase road safety for trucks and delivery vans.

Measure

Legislation

Effectiveness

Open side shields

1998: Article 5.3.48
in [3]

A side shield may prevent vulnerable road users from sliding
underneath the rear wheels of the truck or (semi)trailer. Not much is
known about the effect of side shields on road safety, but according
to estimates a positive effect is expected [44].

The presence and use of seat belts is
EU directive
mandatory for occupants of trucks and 2003/20/EC [45]
delivery vans

Not much is known about the road safety effect of seat belt use
among drivers of trucks and delivery vans. These drivers use seat
belts less often than car drivers [46] [13]. It is to be expected that
increasing seat belt use among occupants of trucks and delivery vans
will lead to fewer severe injuries.

Introduction blind spot mirror

1 January 2003 [47]

Introduction of front-view mirror,
more convex wide-angle mirror and
larger close-proximity mirror

EU directive
2007/38/EC [48]

The decrease of the number of road deaths due to blind spot crashes
in the first few years after the introduction of the blind spot mirror
may be caused by this introduction and the associated publicity, but
also by coincidental fluctuations [32]. Not much is known about the
road safety effect of the front-view mirror, the more convex wideangle mirror and the larger close-proximity mirror.

Mandatory 90km/h speed limiters for
N2 and N3 vehicles

2005: Article 5.3.15
in [3]

Lower speeds decrease both crash rates and crash outcome severity
(see SWOV fact sheet Speed and speed management.

Retroreflective contour marking of
trucks with a maximum mass
exceeding 7.5 tonnes and trailers
exceeding 3.5 tonnes

2008: EU directive
2007/35/EG [49]
2011: retrofit trucks
that are issued with
a registration
number for the first
time (in accordance
with [49])

Research into the effectiveness of applying retroreflective contour
marking to existing trucks (retrofitting) shows that, in the
Netherlands, this measure will save an annual maximum of three
road deaths [50].

Automatic Emergency Braking (AEB)
system mandatory for trucks

2013: EU regulation
661/2009 [51]

Although a positive road safety effective of AEB has been proved for
cars [52], there are no exact figures of the road safety effect of AEB
for trucks. Several studies theoretically estimate a positive effect of
AEB for trucks [53], although practical tests at a test track show that
current AEB implementations for trucks are not always reliable in the
timely detection of obstacles [54].

Lane Departure Warning (LDW) system 2013: EU regulation
mandatory for trucks
661/2009 [51]

Research shows that trucks with an LDW system have a 1.9 smaller
risk of getting involved in sideswipe collisions, single vehicle crashes
and head-on collisions due to lane departure [55].

Possible new vehicle measures

Blind spot detection and warning systems (BSW) may alert truck drivers to other road users in
their blind spot [56]. Collision avoidance systems (such as Advanced Cruise Control) may also help
prevent crashes, but may distract drivers as well [57], also see SWOV fact sheet Intelligent
transport and driver assistance systems (ITS and ADAS).
In Great Britain, a method has been developed to assess direct vison (without using mirrors) of
vulnerable road users from the cabin [58] to reduce the number of blind spot crashes. A truck
may score zero to five stars, the latter corresponding to the best possible direct vision of
vulnerable road users. The mayor of London has applied this standard by only allowing N3 trucks,
from 26 October 2020 onwards, access to London when scoring a minimum of one star. From
2024 onwards, trucks should have at least three starts to be allowed to enter London [59]. This
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measure forces manufacturers to build trucks with improved direct vision, for example by fitting
the motor block differently which lowers the truck driver’s seat and the position of the side
windscreens.

13 What other measures were taken and how
effective were they?
In addition to driver training and vehicle measures, measures were taken in the field of:
Behavioural rules for truck drivers and enforcement;
network and logistics;
information and education campaigns for other road users.

Behavioural rules for truck drivers and enforcement

In addition to the general behavioural rules for motorised traffic, two extra rules apply to truck
drivers. On some roads, trucks are not allowed to overtake, and professional drivers should
comply with legal driving time and rest period regulations. Monitoring compliance is hindered by
tachograph fraud. For enforcement of the general ban on handheld phoning, police experiment
by monitoring from touring coaches, among other things.
For a number of motorways, an overtaking ban has applied to trucks since 2003. The ban was
imposed to help prevent bottlenecks in traffic flow and road safety [60]. A disadvantage of the
ban is that a long line of trucks may occur that will complicate merging and exiting for other
traffic. In addition, driving in a long line for some time may cause truck drivers to lose
concentration. In 2014, it was therefore decided to abolish the overtaking ban on road sections
of the main road network with more than three lanes per driving direction and on quiet roads
with 2x2 lanes. On busy roads with only two lanes, however, the overtaking ban has been
extended to include overtaking at other times than during rush hour. On road sections longer
than 30 kilometres, the overtaking ban for trucks is suspended for five kilometres to allow trucks
to overtake, which prevents long lines of trucks [61].
Fatigue is a significant factor in causing truck crashes. For that reason, legislation concerning and
enforcement of the driving time and rest periods is important. There are doubts however, about
the effectiveness of this legislation. In 2012, the Dutch Safety Board concluded that employers
fail to take legal responsibility in scheduling the workload of truck drivers in such a way that they
are able to comply with driving time and rest period legislation [22]. For decades, random checks
of tachographs have shown 25% of the truck drivers to drive longer hours than legally permitted.
The Dutch Safety Council adds that the checks only look at the last time of rest, which does
identify occasional offences but not a structural rest deficiency. Thus, there is insufficient
attention for the driver’s biorhythm and for working in irregular shifts. The board also notes that
a shortage of adequate rest areas along motorways contributes to driving too long uninterrupted
hours. In 2017, random checks not only showed regular manipulation of tachograph data (5-30%
of the trucks checked), but also that tachograph fraud is becoming harder and harder to detect.
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The Human Environment and Transport Inspectorate (ILT) therefore concludes that adequate
enforcement of driving time and rest periods can no longer be guaranteed [62].
Enforcement of distraction prevention by e.g. checking ‘phone use while driving a truck’ is hard
because of the height of the cabins. Recently, police have overcome this difficulty by making use
of touring coaches during wide-scale checks [63] [64]. The higher touring coach seats offer police
the opportunity to look directly into the truck cabins. When handheld phone use is observed, a
police support car is alerted in order to stop the truck driver. The effectiveness of this new
enforcement method has not been studied yet.

Network and logistics

The ‘freight transport quality network’ and ‘urban distribution’ are two examples of the way in
which safety of freight traffic in and around urban areas may be improved. The freight transport
quality network aims to process the flow of goods in an efficient and responsible way. Urban
distribution relates to the way in which inner-city shops and catering facilities are supplied.
According to the vision ‘Sustainable Safety’ completely separating freight traffic from other traffic
is preferable. After all, trucks are much heavier than other traffic, which implies crashes often
have a more serious outcome.
The freight transport quality network is an interconnecting network for economic centres in the
Netherlands which processes important freight flows. These networks have been developed to
structure freight flow in such a way that accessibility, viability and safety are optimally combined
[65]. In every region, roads that are accessible to trucks are specified [33]. In 1997, the cities of
Amsterdam, Rotterdam, Den Haag and Utrecht developed a freight transport quality network for
their urban conglomeration (Randstad). The Southern, Northern and Eastern Netherlands also
have networks [66]. Whether the introduction of quality networks has led to a decrease of the
number of road casualties has not been studied.
Urban distribution refers to the process of supplying shops and catering facilities in inner cities.
Measures to optimise urban distribution are e.g. widening delivery windows, more efficient
supply processes (by combining deliveries for several shops for example), transhipment from
heavy to lighter trucks and delivery vans (so that heavier trucks need not enter the city, early
morning and late evening distribution using quiet vehicles (before the morning and after the
evening rush hour) and introducing logistic routes. Particularly the measures to separate heavy
trucks and vulnerable road users fit within the SWOV vision of sustainably safe mobility.
Calculation examples show that measures for urban distribution could also improve road safety
[33] [67]. More intricate data to exactly calculate the effect of urban distribution are missing
from the available databases.
Ideally, heavy goods vehicles are separated from lighter vehicles [68]. This is attainable by means
of a logistic system which separates heavy goods vehicles on the main road network and lighter
vehicles on the underlying road network, and by avoiding times and places with a lot of
vulnerable road users. This will take measures that go further than urban distribution and the
freight transport quality network.

Information for and education of other road users

In the Netherlands, several parties have developed teaching methods to make older primary
school children (groups 7 and 8) and younger secondary school children (groups 1 and 2) aware
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of the dangers of trucks in traffic (e.g. www.veilig-op-weg.nl or [69]). These teaching methods
usually consist of an instructional video and of experiencing the blind spot from the truck driver’s
perspective. Evaluation of two Dutch educational programmes about the blind spot, targeting
young people, showed that knowledge about the blind spot had increased but had not
automatically led to safer road user behaviour [70]. It is unknown whether this kind of teaching
method has contributed to a decrease of the number of annual blind spot crashes (also see
SWOV fact sheet Traffic education).
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