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OF THE ECOLOGICAL RISKS ASSESSMENT  

OF THE INDUSTRIAL ACCIDENT 

 
1. Introduction 

 
Industrial accidents go along with the mankind from the industrialization 

beginning. Thank the changes that brought an industrial revolution it has come to 

the strong shift in the work oraganisation, in the machine production and wider 

usage of the primary commodities. This trend brought along also negative thing by 

appearance of the increasing requirements not only on the human being but in the 

huge extent on the nature. The chemical industry is from this point of view one of 

the biggest polluter and it take share on the undesirable effects. The industry use 

dangerous substances in the production, but it also produce these dangerous 

substances. It is also possible to suppose that the growth rate of the production 

volume is going to continue in the 21
st
 century thanks to high-speed 

industrialization of transitive economies. 

 

2. Industrial accident, consequences and legal regulations 
 
Except environment pollution by all sorts of polluters, at the same time arose 

yet another negative invisible product – risk of the heavy accident. Industrial 

breakdown is an incident, at which happens the incidence of definite objective 

conditions at the same time that may be dangerous, like e.g. state of the 

technological arrangement, type, quantity and characteristics of the media, 

materials and acts of employees. Causes of accidents may be technical or human 

factor nature. 
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To prevent the industrial accidents, to limit them or alternatively to reduce the 

accident consequences, industrial enterprises process the whole row of the 

documents oriented from the valid legislature. Already seven years ago acquired in 

Czech republic come into operation law No. 353/1999 Sb. (law about the 

prevention of the major accidents). This law during the years passed through 

several changes and was replaced by the law No. 59/2006 Sb. with effect from 1. 

June 2006. Law relates on objects and arrangements, in which occurs a dangerous 

chemical substance in quantities traversing law limits. Companies have a duty to 

process documentation that solve the company safeness in term of preventative 

measures, but also activities after the origin of the serious major accident. Among 

such papers belong the wrecking plans, safety programs and security reports. 

By mentioned legislative regulations were implemented requirements EU 

directive 96/82 – Seveso II to the Czech law system. 

However world's matters in last years reflect on new forms of industrial 

companies threat, their employees and their surroundings. Recently we can often 

see around the industry accidents caused on purpose. Generally these activities are 

called  terrorism. 

 

3. Survey of the accidents from the past years 
 
The accidents connected with the leak of the chemical substance into the soil, 

water or atmosphere are the most observed accidents in conjunction with the leak 

of radioactive material. These accidents attract attention not only towards 

production and stocking but also to the dangerous materials transport. 

Consequences of the significant accidents often pass national borders, therefore the 

international co-operation is necessary. 

Some significant accidents within EU led to creation obligatory or voluntary 

precautions, among which belongs without doubt the accident from the year 1976 

in town Seveso not far from Milano. As an accident response was in the year 1982 

the adoption of the European directive about risks and dangerous materials. Then 

followed other chemical accidents: accident in Indic Bhopal in the year 1984 (the 

leak of the metylizokyanátu) where 252 500 persons were hit, 8000 people died 

and many others after the years suffer from chronic effects caused by the chemical 

substance (damages of lungs and eyes). In addition this chemical accident attacted 

7000 animals, 1000 pieces died from the toxic consequences of hazardous chemical 

substance. Then we could mention the fire at Basle in Switzerland in the year 1989, 

the explosion of the pyrotechnics store in Enschede (2000) and or the last big 

explosion in Toulouse in the year 2001. 

The fields of processing and usage radioactive materials also have their big 

accidents. First huge accident happend in the nuclear power station Three Mile 
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Iceland in the United States of America in 1979. But the biggest accident at all was 

in nuclear power station in Černobyl in Soviet federation in 1986. 

 

4. Risk assessment 
 
It is possible to express the accident risk by the formula: 

Hazard (risk) = {probability of the appearance x quantified consequences} of the 

dangerous incident. 

Hazard presents the thread of lifes and health, the environment or the 

possession. 

To risk determination of different technologies and their evaluation there are 

used risk analyses that are focused on identification and quantifying of the sources 

threatening lives and health of the persons, environment and possession. The 

results of the analysis  serve to risk assessment, that means to determination risk 

weightiness and acceptability leading to a safety increase. 

Therefore in engineering practice it began to develop the methods of risk analyses, 

whose aim is to detect risks – it means objects, facilities and technologies that have 

high potential to threaten their surroundings, and subsequently suggest the additional 

technical-safety precautions to decrease the risks and to increase the safety. 

Risk analyses were developed in second half of the last century above all in the 

USA and in Western European countries, so they have Anglo-Saxon origin. 

In direct proportion with a growth rate of an industrial production it will grew also 

risk. However this trend is in the long term unacceptable and resists the principles of 

the sustainable development. It could seem that the exposure is dependent only on the 

growth of a production volume and complexity of the production technology but that is 

not truth. Next mechanism that can effect the risk is a precaution. 

Precaution includes technical and organizational arrangements. Technical 

precautions insure the parameters observance of the procedure and in the event of a 

abnormalities rise activate appropriate fallback system that are designed to respond 

in advance anticipated consequences of an accured abnormality. Organizational 

precautions are not expensive but their contribution is used to be considerable. 

Those preset optimized changes in current work organization and encrease of 

human reliability. 

 

5. Environmental economy 
 
Environmental economy deals with economic aspects of the impact of human 

activities on environment. In economic areas adulteration of the environment 

thanks to human activities and also care of preservation environment screen like: 

 economic formulation of the damages from adulteration environment, where 

belongs an economic loss related with environment devaluation (e.g. losses in 
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production connected with the absence of manpower or with other production 

factors, lower work productivity, highers production costs etc.) or economic 

loss connected with the compensatory additional costs (costs connected with 

necessity to remove or reduce negative consequences of environmental 

damage, that means costs that would not have been expended, if had not 

happened the environment waste); 

 social cost connected with the problems of environment, which are spent on 

additional stripping consequences waste of environment and preventative costs; 

 economic effect connected with care about environment; 

 economic component of the environmental policy of the state. 

 

6. Economic optimum of the environment qualities 

on macroeconomics level 
 
Value devaluation or environment damage on the one side and cost volume on 

elimination hereof damage on the other side are two basic caregories that it is necessary 

to get into relationship and somehow to optimise them. Relation of the value 

development of the economic formulation of ecological damages and remedial costs 

in-process of the escalation cleanness remedial environment shows next fig. 1. 

 

 
    

 

Fig. 1. Point of the economic optimum of the environment – macroeconomics aspect 

Source: own elaboration. 

GSL – general environmental social losses and 

costs connected with environmental questions 

 
 

 

RC – Remedial costs 

EC – Economic costs 
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Curve of the damages representation on environment (red line) presents 

negative economic effects incurred by environment devaluation and also their fall 

along the remedial process. Height of these damages is directly proportional to 

environment devaluation. 

Remedial costs (blue curve on picture) constitute costs on prevention or 

decrease of the level of environment devaluation, or more precisely on modulation 

or ablation of the causes and consequences of the pollution. 

Green curve is an additive and presents general environmental social losses. 

Point min upon this curve is the point with minimum value of the losses and in this 

sense presents the point of the economic optimum. To the value of minimum losses 

matches a certain level of area clearing (appropriate value on axis x), which 

however doesn't need to be consistent with social idea about sufficient or needed 

level of the clearing. For macroeconomics poin of view on the environmental 

problems and its interpretation are important points NA and NB on the curve of 

general losses. They constitute values with the same level of the globally expended 

of the social losses and costs, but with different ratio of values on ablation damages 

and their precaution and with a different level of environment cleanness. It is 

desirable to get the resources at first time on the precaution at the same level of 

social losses, that means to shift on curve of social losses to go on minimum or on 

the right site from the economic minimum. 

 

7. Conclusion 
 
To have qualified decisions dealing with stripping or moderation environment 

damages, there is environmental risk management. This field is highly 

multidisciplinar, it touches the areas of physic science, chemistry, geology, 

hydrogeology, confection, toxicology, biology, environmentalism, economics and 

also legislature. For good decision making it is necessary on the one hand to 

identify and quantificate damages and on the other hand to value technical, 

technological possibilities of their decrease. Numeration of material damages on 

production, transportation and others facilities and losses from outage of 

production is relatively simple. On the other hand is difficult avaluation of the 

human health and life. Perhaps even more difficult is quantification of damages on 

environment components. Therefore the society face the big challange in the area 

of the risk assessment. 

This work was supported by the Ministry of Transportation of the Czech 

Republic, project No. 1F44E/015/030 – Transport Infrastructure as a Critical 

Element of the National Infrastructure on the Part of the Basic State Functions. 
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EKONOMICZNE ASPEKTY POMIARU RYZYKA EKOLOGICZNEGO 

WYPADKÓW PRZEMYSŁOWYCH 

 
Streszczenie 

 
Niniejszy artykuł odnosi się do wypadków przemysłowych oraz konsekwencji z nich 

wynikających. Głównym celem artykułu jest ogólne podsumowanie obszaru jakim jest pomiar ryzyka 

ekologicznego wypadków przemysłowych. Artykuł nadmienia o ciężkich wypadkach w przemyśle, 

które doprowadzały do zastosowania rozwiązań prawnych mających na celu zapobieganie takim 

wypadkom, ich eliminowanie oraz ograniczenie ich konsekwencji. W ostatniej części artykułu 

przedstawiono spojrzenie na ekologię z punktu widzenia makroekonomii. 
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