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Abstract  

Events and hazardous situations in road transport, breakdowns and even disasters during the 
transport of dangerous goods, pose a potential threat to human life and health, to the people 
working in the transport - drivers and the natural environment. 
This article presents some problems concerning the transport of dangerous goods on the basis of 
statistical data. The Author defines the risk in transport, as an indicator of the state or event that 
may lead to losses. The types of risks and their levels in road transport are specified herein. The 
key point in the article is the identification of hazards and safety factors of the driver’s work in 
the system of road traffic in the own assessment of the author. The article ends by an overall 
picture of risks in the road transport of dangerous goods. 

Key words: road vehicle transportation, factors of safety driver working, hazard in 
transportation. 
 

CZYNNIKI RYZYKA PRACY KIEROWCY W SYSTEMIE RUCHU DROGOWEGO  

 

Streszczenie 

Zdarzenia i sytuacje niebezpieczne w transporcie drogowym, awarie a nawet katastrofy podczas 
transportu towarów niebezpiecznych, stwarzają potencjalne zagrożenie dla życia i zdrowia ludzi, 
osób pracujących w transporcie – kierowców oraz środowiska naturalnego. 
W artykule przedstawiono wybrane problemy dotyczące transportu drogowego towarów 
niebezpiecznych w oparciu o dane statystyczne. Autor definiuje ryzyko w transporcie, jako 
wskaźnik stanu lub zdarzenia, które może prowadzić do strat. Określa rodzaje ryzyka i ich 
poziomy w transporcie drogowym. Kluczowa w artykule jest identyfikacja zagrożeń i czynniki 
bezpieczeństwa pracy kierowcy w systemie ruchu drogowego w ocenie własnej autora. Całość 
kończy ogólny obraz ryzyk w transporcie drogowym towarów niebezpiecznych. 

Słowa kluczowe: transport drogowy, czynniki bezpieczeństwa pracy kierowcy, zagrożenia 
w transporcie. 

 
 

INTRODUCTION  

 
According to forecasts of the European Energy and Transport Trends, the share of road 
transport in Eastern Europe in 2020 will increase to 73%. In comparison, in 1990, road transport 
of materials in Eastern Europe accounted for only approx. 37%1. 

                                                
 1 EUROSTAT – http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/ [accessed: 29.08.2014].  
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In the European Union, as well as in the rest of Europe, the problems of road transport of 
dangerous goods are regulated by ADR agreement and a number of EU directives, e.g. Directive 
2008/68 / EC of the European Parliament and of the Council of 24 September 2008 on the 
inland transport of dangerous goods, Council Directive 95/50/EC of 6 October 1995 on uniform 
procedures for checks on the transport of dangerous goods by road. The transport of dangerous 
goods and the evaluation of risks associated with their transport are made on the basis of the 
principles listed in ADR agreement. 

Unfortunately, the increase in road transport, both in all cargo and cargo / dangerous goods 
has an impact on an increased number of traffic hazards and accidents2. Every day dangerous 
goods that are often flammable materials, explosive, corrosive and even radioactive ones are 
being transported on public roads. The dangerous events and situations in road transport, 
breakdowns or in the worst case disasters during the transport of dangerous goods, pose 
a potential threat to people and people’s lives, people working in transport, drivers and the 
natural environment. 

The event from the 4th of February 2016 which took place in Zielona Góra region, on the 
road number 22 close to Lubniewice is such an example. 

 

  

  

 

Photograph 1, 2, 3, 4. Tank road accident with LPG 

 [Gazeta Lubuska – local newspaper] 

 

                                                
 2  KOMENDA GŁÓWNA POLICJI w  Warszawie [Police Headquarters in Warsaw].  
http://www.bip.kgp.policja.gov.pl [accessed on the: 05.06.2013]. 
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As a result of the road accident (tank crashed with another car), both drivers were taken to 

the hospital. LPG, that was leaking from the tank, posed a risk of explosion. The area was 
secured by the fire department. The rescue operation lasted several hours. 

Every year in the European Union hundreds of traffic accidents involving vehicles with 
dangerous goods are recorded. Most of them involve tankers that transport liquid fuels or 
petroleum products. Regardless of size, damage to the tank leads to spills that seep into the soil, 
groundwater, causing degradation of biological life. Often, there is also an explosion or fire. 

 
 

DANGEROUS GOODS ROAD TRANSPORTATION - HIGHLIGHTS  

OF THE CENTRAL STATISTICAL OFFICE 

 
Table 1 presents the transport of quantities of hazardous materials in Poland [ton-km] 
 

Table 1. Road transport quantities of hazardous materials in Poland in the years 2004-2012 

[ton-km] 

 

           Year 

Class 
2004 2005 2006 2007 2008 2009 2010 2011 2012 

1 207 627 291 425 348 470 361 257 461 

2 6012 5701 5494 5934 6584 8117 7295 6693 7485 

3 15632 18157 15539 21489 23075 27108 25216 28955 27784 

6.1 202 98 * * * * 309 * * 

8 733 607 537 836 871 1330 1171 1045 1835 

9 1250 1190 777 2193 2078 2002 1456 2446 1618 

Other classes 274 189 15790 396 464 465 334 415 785 

Total 24350 26569 22889 31273 33420 39492 36142 39811 39751 

  Source: [TSL MANAGER, 2013, No. 07/08/09]                                                             * too little data 

 

In case of transport operations carried out within the Polish territory in the years 2004-2012, as 
well as throughout the European Community, substances of Class 3 (51%) had the largest share. 
The balance of goods of Class 2, 8, 9 and 3 accounted for almost 95% of all transport of 
hazardous materials. 

From the data presented in Table 1, one can conclude that the carriage of dangerous goods 
on Polish roads is increasing, while creating an ever-greater threat to humans and the 
environment. In case of transport of dangerous goods in the road safety system, we are talking 
about the risks occurring in relation to the driver, other participants of transport and traffic, risks 
to the environment, people and technical facilities on the transport routes3. 
 

                                                
 3 D. Rehak, A. Bernatík, P. Novotny, Preference risk assessment of hazardous substances road trans-

portation. SAFETY AND RELIABILITY: Methodology and Applications. Eds Nowakowski et al. Taylor & 
Francis Group, London 2015, p. 1671-1676. 
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DEFINITION OF RISK 

 
Defining risk is a quite difficult task. There is no single, precise definition. Risk (Polish -  
Ryzyko, French - Risque, German - Risiko, Italian - Rischio) - is an ambiguous concept. In 
various areas of science, it is interpreted in different ways, including in the behavioral sciences, 
legal sciences, psychology, insurance, technical and other. Thus, the creation of a single, 
universal definition of risk is impossible. With semantics, the risk is rather a choice, not an 
inevitable destiny. By associating risk with the choice, we reaffirm the inseparable connection 
between the risk over time. 
In 1901 A. H. Willett4 stated that "risk is something objective associated with subjective 
uncertainty". This definition, however, is not accurate due to the ambiguity of the concept of 
uncertainty. In 1921 F. H. Knight5 published his concept of measurable and immeasurable 
uncertainty and where he was the first to name the risks and other uncertainties.  

Measurable uncertainty >> risk 
Unmeasurable uncertainty >> uncertainty 

 

Table 2. Risk assessment in three-tier scale 

Probability of occurrence 
Loss size 

Small Medium Large 

Small Small Small Medium 

Medium Small Medium Large 

Large Medium Large Large 

 
Currently, in everyday language for the risk, one assumes6: 
 Assessment of the risk of any undesirable phenomenon. 
 The probability of events beyond one’s control. 
 The consequences of taking a decision. 
  
Generally speaking, the RISK is an indicator of the state or event that may lead to losses. 

It is proportional to the probability of the event occurrence and the size of the losses that 

this event may cause. 

 

The probability of occurrence of the specified event and the size of the potential losses can 
be estimated using number of methods and depends on many factors specific to the particular 
situation (e.g. its prevalence in the past). 

                                                
4 A. H. Willett, The Economic Theory of Risk and Insurant. Columbia University Studies in Political Science, 

No. 2. Columbia 1901. 
5 F. H. Knight, Risk, Uncertainty and Profit.  University of  Boston Press, Boston 1921. 
6 M. Goszczyńska, Człowiek wobec zagrożeń. Uwarunkowania oceny i akceptacji ryzyka. Wyd. Żak, War-

szawa 1997. 
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In the safety engineering and sciences on the safety, risk is estimated taking into 

consideration:  
• ownership of the event, for example: damage to the vehicle, destruction of the goods, 

damage to a technical object, occurrence of chemical contamination of land or water, fire, etc., 
 • damage value caused by an event for the society (people) and the environment. 

While analyzing the concept of risk, it can be noticed at this point:  
1. The risk is not something homogeneous. 
2. Risk occurs in two ways:  

- objective one, 
- subjective one. 

 3. The risk may be tested as follows:  
- danger,  
- uncertainty,  
- probability. 

 

GENERAL ALLOCATION OF RISK 

One can distinguish: 

• Subjective risk associated with a man who subjectively assesses the probability of 
occurrence of certain events in the future; 

• objective risk associated with the uncertainty that is associated with the inability to 
predict the development of the situation; 

• appropriate risk of catastrophic nature, relating to natural and technical disasters. 
When speaking of risk in the context of health and safety, the concept of "Occupational 

hazard” must be mentioned. It occurs in every work process, even for drivers in road transport7. 
In the Decree of the Ministry of Labour and Social Policy of the 26th of September 1997 on 
general safety and health at work (Journal of Laws of 2003, No. 169) such definition of 
occupational risks can be found:  
"Occupational hazard is the probability of occurrence of adverse events associated with their 
work, resulting in losses, especially among workers, of adverse health effects due to the 
occupational hazards in the work environment or the way of performing work". 
 
 
DIAGNOSIS AND IDENTIFICATION OF RISK 

 

Diagnosis and identification of risk determine the type of risk that exists in connection with 
the contemplated event. Proper diagnosis is very important because it allows taking measures 
to protect against the risk or its reduction.  
Risk in the transport of dangerous goods should be analyzed in the three main synergistic 
groups: 
  1. Conditions resulting from the risk of human transport. 

                                                
 7 G. Dudarski, M. Rybakowski, Assessment of the driver's safety in road transport in the context of noise 

hazards. In: Bezpečnost a ochrana zdraví při práci 2012. XII. ročnik mezinárodni konference. Ostrava 2012. In: 
Vysoká Škola Báňská - Technická Univerzita Ostrava, 2012, p. 7-14. 
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  2. Determinants of risks arising from the technical object transport.  
 3. Conditions resulting from the transport risk to the environment. 

In the transport of dangerous goods is not only the occupational risk of the drivers, but also 
a risk for other people involved in transport, the risk to the environment and people (on the 
transport routes), and the risk for a technical object. In case when it comes to the release of 
hazardous materials transported, there is a synergy of factors causing hazards in transport safety 
in a ‘man - technical object – environment’ layer. These three elements are connected to one 
another. Improper organization of labor, technical condition of vehicles, ways of securing of 
dangerous goods, negligence in the preparation of professional drivers, psychophysical 
condition of the driver, rush, routine of work and others, endanger the driver and other road 
users and pose a risk to the environment and people's lives. 

 
 

THE LEVEL OF RISK IN ROAD TRANSPORT OF DANGEROUS 

GOODS  

 
It depends on: 
1. Factors determining the possible emergence of adverse events in the system of road safety 
that is determining the level of unreliability. This means the factors of the group of active safety. 
These are all factors that have an impact on the occurrence of an event on the road and their 
activity in the system of road safety is critical as for the traffic incident (accidents).  
2. Factors determining the level of risks arising from an adverse event that has already happened 
- an accident. 
This means the factors of the group of passive safety. 
These are all factors that determine the effects of traffic incident on life and health and the size 
of the environmental damage, as well as the material losses. 
The measure of failure in work safety and road transport is the probability of an adverse event.  
The event is a collision, road accident, breakdown or damage to the vehicle and the state of the 
vehicle’s disability. Minimizing the size of the losses resulting from the occurrence of such an 
event is possible by taking steps to lower the likelihood of their occurrence, which is possible 
by identifying risks having a potential impact on that probability8. 
 
 
IDENTIFIED RISKS AND FACTORS OF THE DRIVER’S SAFETY  

IN THE TRAFFIC SYSTEM 

 

Factors that shape the potential risk for the driver in the system of road safety can be situated 
in five areas. 
1. Driver9:  

                                                
 8 M. Rybakowski, Drogowe wypadki przy pracy i ich opiniowanie [Road accidents at work and their 

evaluation]. Publishing House of the University of Zielona Góra. Zielona Góra  2011.  
9 M. Rybakowski, G. Dudarski, The impact of drivers’ individual efficiency on the risk of road accidents at 

work. In: Celoživotne vzdelávanie v oblasti BOZP. Zbornik príspevkov. Univerzita Konštantína Filozofa. Nitra 
2012, p. 252-260. 
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− individual personality features,  
− psychophysical efficiency, 
− work experience and age. 

 
2. Workplace:  

− technical condition of the vehicle,  
− physical factors on the vehicle,  
− chemical and biological agents. 

 
3. Organization of work:  

− breaks at work,  
− time travel,  
− length of the route,  
− instructions and legal provisions. 

 
4. External environment of the vehicle:  

− quality of roads and signage,  
− weather conditions,  
− congestion. 

 
5. Attitudes for safety: 

− culture of work safety, 
− professional qualification, 
− professional liability. 
 

The police reports indicate as the main causes of accidents: 
− fatigue and deficiencies in the preparation of a professional driver, 
− excessive speed of the vehicle relative to the prevailing road conditions, 
− forcing the right of way (both by drivers transporting dangerous goods, as well 

as car drivers),  
− bravery of young age and lack of driving experience, 
− technically defective vehicles, 
− negligence in a secure fastening of transported cargo, 
− other factors. 

 
When a traffic incident or accident has already occurred, its effects may be reduced thanks to:   

− a good preparation of drivers working in the transport of dangerous goods, 
− the proper preparation of rescue equipment and drivers' knowledge on its 

application,  
− the reliability of the emergency services: Fire Brigade, Group of Chemical 

Rescue, Medical Emergency, Police and others. 
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RHETORICAL QUESTIONS FOR THE PROBLEMS OF TRANSPORT 

OF DANGEROUS GOODS IN THE SYSTEM OF ROAD SAFETY  

 
What is the impact of the ‘antropotechnospheris’10 on the risk in the transport of dangerous 
goods in the system of road safety, which should be understood as a system of a man (driver), 
a vehicle with dangerous goods (i.e. machine and material) and an environment (i.e. 
infrastructure and environment)? 

Do the accidents in road transport and therefore the loss of human beings, materials and 
environment result from ignorance and deficiencies in the preparation for the safe operation of 
the transport units drivers, technically defective vehicles and disregard of existing threats, 
specification cargo or maybe from other reasons? 

Risks arising from the carriage of dangerous goods are common, due to the fact that the 
transport takes place on public roads. All components of the dangerous goods transport involve 
various dangers during the operation of loading, unloading and storage. 

The main causes of accidents in road transport are primarily human errors. Situations in 
which omissions in terms of loading or unloading occur are very rare. Among the most 
common causes of road accidents involving the transport unit one may find: 

− human errors (drivers), 
− participation of third parties, 
− bad state of roads, 
− loss of control of the vehicle carried out as a result of failure or weather 

conditions. 
The safety of dangerous goods’ transport is influenced by many factors11: 

− proper organization of work, 
− route planning trips, 
− appropriate operation of vehicles, 
− appropriate choice of means of transport, 
− securing the load, 
− substantive preparation of the driver on the carriage of dangerous cargo, 
− adjustment of the speed to the prevailing road conditions, 
− other factors. 

One can never rule out (due to the exploitation of road vehicles) the vehicle failure, the 
unexpected changes in road conditions, traffic volume or a sudden change in the health of the 
driver. 
 
  

                                                
 10 M. Rybakowski, Anthropotechnosphere of road traffic and its influence on the accident rate. In: XVI. 
DIDMATTECH 2003. Olomouc 2003. Nakladatelstvi Votobia Praha 2003. Vol. 1, p. 211-214.  

11 J. Harangozó, I. Tureková, Z. Szabová, The occupational safety of freight road transport drivers. In: 
Bezpečnost a ochrana zdravi při práci 2013. VŠB – TU Ostrava 2013, p. 32-36. 
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THE OVERALL PICTURE OF RISKS IN ROAD TRANSPORT OF 

DANGEROUS GOODS  

 

There are multiple possible side effects of dangerous substances getting out, e.g. from tankers, 
such as: 

− loss of life or serious and irreversible injury to the driver or people that are in 
the danger zone, 

− involvement of many rescue workers who will be responsible for the evacuation 
of the population from the contaminated zone, 

− contamination of the surface on which there was a release of a hazardous 
substance and contamination of drinking water, 

− very large material losses. 
  
 
CONCLUSION 

 
The development of the automotive industry that has taken place in recent years in Poland and 
other European countries has had an impact on the rapid increase in the number of traffic 
accidents associated with the operation and transport of dangerous goods. It has caused a lot of 
problems such as technical, professional, organizational and legal ones. Transport of dangerous 
goods, due to its special characteristics, can be considered critical and burdened with high risk 
at all stages. 

Risks associated with the dangerous goods transport may result among other things of 
technical defects of vehicles, failure to observe the rules of road safety, improper use of means 
of transport and poor organization of traffic, which affect the occurrence of accidents. More 
than 80% of accidents involving vehicles transporting dangerous goods, concerns the transport 
of fuel tanks. In 20-30 cases per 100, it comes to the release into the environment of hazardous 
substances. The associated risk of fire, explosive, toxic or radioactive substances may directly 
endanger the life or health of many people, cause pollution and environmental degradation and 
serious material damage. 
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