
TRACTOR TECHNOLOGY
Ullrich Hoppe and Henning J. Meyer, Berlin

Causes of Tractor Accidents
Increasing stress and higher travel-
ling speeds pose an increased risk
of accidents with agricultural trac-
tors. In the following the develop-
ment of accident statistics in Euro-
pe is presented, the causes of 
accidents identified and recom-
mendations for avoiding accidents
in the future are given.
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Due to the increasing competition in agri-
culture, there is the necessity of more

effectively using resources. This can be done
by increasing the level of mechanisation and
the work pace at the same time. In agricultu-
ral work it is mainly the transport tasks that
serve to save time by effecting higher driving
speeds of the agricultural vehicles (AV).
This leads to a considerable pressure regard-
ing time and human work which, together
with the constantly increasing maximum
speeds of agricultural vehicles, causes a se-
rious risk of accidents.

Due to their relatively small percentage in
the overall traffic accidents number, there
has only been done little research work on
the subject of „accidents with agricultural
vehicles“. However, there are often very se-
rious results from such accidents, so that en-
gineers are more and more concerned about
reducing the number of accidents by focus-
sing safety aspects in tractor construction.

It has been the subject of a research work
[1] done in the TU Berlin area of „Kon-
struktion von Maschinensystemen“ to reve-
al the number of accidents with agricultural
vehicles in Europe, to identify their causes
and to point out the results of these acci-
dents in order to find out how to avoid them
in future. The central data bank of CARE
(Community database on Accidents on the
Roads in Europe) [2], established by the
transport branch of the EU authorities, is the
main source delivering information on the
accident situation. In 1993, the EU set up
the guideline 93/704/EC [3] to found CARE
which is to represent a basis for accident da-
ta. CARE exclusively registers data about
accidents with injuries to persons. Additio-
nal information can be received from stati-
stical offices, professional associations, re-
gional authorities as well as from individual
surveys.

Accidents number development

Accidents in Germany
Figure 1 shows the development of the num-
bers of accidents and injuries in Germany
from 1992 to 2002. There is a uniform and
regular course of the number of accidents
with agricultural vehicles and that of the re-
sulting consequences (number of injured
persons). In both cases there is a variation of
less than 10 %. The development does not
show a definite trend although there has 
been a slight decline since the year 2000.

A more detailed consideration of the va-
rieties of injuries shows that there is a de-
clining number of seriously injured persons
(in 1992: 1056, in 2002: 834) but a stagnat-
ing number of slightly injured persons and
deaths. From 1992 to 2002, the overall num-
ber of deaths slightly decreased from 115 to
104. The percentage of agricultural vehicles
passengers remained the same with 25 % in
these years. When considering a longer term,
the number of agricultural vehicles passen-
gers killed in accidents has halved. Further-
more we can see that the majority of injuries
to persons (more than 60%) happens out of
town.
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Development in Europe
There is only partial data material from the
other European countries - above all, there is
almost no useful material from those states
that did not join the EU during the conside-
red period of time. It is just from Poland and
Switzerland that we do have numbers which
again confirm the general tendencies. Con-
sidering the fleet development, all European
countries show a clear decline of the acci-
dent numbers with constantly large numbers
of killed and seriously injured persons at the
same time. A good comparability is achieved
by relating the number of agricultural ve-
hicle accident deaths to the overall number
of accident deaths in some European coun-
tries (Fig. 2). As is shown in the figure, the
percentage of persons killed in agricultural
vehicle accidents has remained almost the
same or has slightly increased whereas there
has been a considerable decline of the over-
all number of persons killed in traffic acci-
dents (by 30% on average). The statistics do
not contain a large estimated number of ac-
cidents happening on non-public roads. In
most cases these are categorised as industri-
al accidents, and their percentage is about
30 %. There are varying agricultural vehicle
fleets in the examined countries. 

In any case of accidents with injuries to
persons, the accident causes are also exami-
ned in Germany [4]. About 13 % to 15 % of
all agricultural vehicles involved in acci-
dents show technical defects. It is not possi-
ble to definitely state whether these defects
have caused the accidents. 8 % of all acci-
dents are due to high speeds, and the majori-
ty (more than 50%) of accidents are caused
by wrong turning or ignored priority (Fig. 3). 

In collisions of two vehicles, agricultural
vehicle drivers are bearing the main blame
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(with 61% altogether) in as well as out of 
town within the researched period.

Results

Every road user is responsible for avoiding
traffic accidents or to minimise their conse-
quences. Therefore, it basically is possible
for any involved person to take preventing
measures to minimise the number of acci-
dents. These measures can be effective e.g.
by using driver assistant systems or attend-
ing driving courses. However, it will depend
on the road usersí willingness whether those
systems are applied or whether a driving 
safety course will be attended.

From the vehicle driverís point of view, the
benefit ratio of the technical solutions will
be decisive for their marketability with new
agricultural vehicle development. Although
there has been an enormous technological
push in the field of conventional tractor con-
struction over the last 20 years, it is a fact
that nearly all development aims are closely
related to an increasing efficiency of the
agricultural vehicles product, facing an im-
proved work function.

It is true that the safety demands have 
been fulfilled by keeping in line with the le-
gal requirements. But since the driver’s cabin
was set as a standard in tractor construction,
there has never again been a comparable sa-
fety issue to be utilised as an advantage in
customer competition. Measures designed to
increase traffic safety will more or less affect
the vehiclesí conception. There are solutions
such as improved vehicle lights that show
positive consequences, not being cost-inten-
sive. However, driver assistant systems in-
fluencing the ride dynamics (electronic sta-
bility program, antiskid  system, break assi-
stant, electronic chassis management etc.)
often have a considerable impact on the trac-
tor concept, thus causing high costs.
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Fig. 2: Comparing the
ratio of accidents
with participation of
agricultural vehicles
in Europe (partly no
recent figures are
available, for Poland
e.g. no figures exist
for 1991)
Fig. 3: Causes of traffic
accidents with partici-

pation of agricultural
vehicles [5]
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