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ABSTRACT  

The beginning of XXI century is marked with increasing public concern over impact of man-made activity, 
including nuclear technologies, on the environment. Currently, the anthropocentric principle is applied in the 
course of the radioecological safety guaranteeing for the environment, which postulates that human protectability 
serves as guarantee of the environmental one. However, this principle correctness is called in question recently. 
The ecocentric principle is proposed as an alternative doctrine, defining balance between human importance and 
that of any other elements of biota. The system recommended isn’t intended for the regulatory standards 
development yet, because of substantial gaps in scientific knowledge. Nevertheless, renunciation of the 
anthropocentric principle can result in unwarranted tightened regulatory basis, decreasing of nuclear industry 
evolution rates, and, consequently, breaching of societal and economical priorities. It is obvious that for the 
safety guaranteeing, nuclear industry shouldn’t stand out against a background of other fields of human activity 
involved hazard factors. Therefore, new conceptions applying within the regulatory system is to be weighted and 
exclude formal using of discussion theses.  More than semi-centennial experience of the anthropocentric 
approach applying serves as an evidence of safe protection of ecosystems against radiation exposure that ensures 
safe ecological development of nuclear power industry and other fields of nuclear technologies application.  
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The beginning of XXI century was marked with the increasing public concern relating to the 

potential exposure of nuclear technologies to the environment. Up to now, in radioecological safety 
guaranteeing the anthropocentric principle is applied, which finds its incarnation in the international 
regulatory system of human protection and preservation of the environment. The declaration generates 
its base, according to which an individual is the most susceptibility in biosphere, while a resistance of 
the ecosystem elements is, as a rule, much higher. This principle was firstly declared in the Publication 
of the International Commission on Radiological Protection ICRP-26 (1977): “If man is adequately 
protected then other living things are also likely to be protected.” [1]. Later, ICRP-60 Publication 
(1991), generating the basis of the modern radiation exposure regulation, kept the anthropocentric 
principle: “The standards of environmental control needed to protect man will ensure that other 
species are not put at risk. Occasionally, individuals members of non-human species might be harmed, 
but not to the extent of endangering whole species or creating imbalance between species” [2].  

However, during last years, a lack of special protection regulation of species, different from a 
man, begins to be considered as some conceptual gape, requiring the reevaluation of linkage between 
human health protection and preservation of the environment as a whole. ICRP Publication-91 (2003) 
affirms that “actual system of radiological protection is not acceptable for the environment and doesn’t 
appropriate any management needs or the society requests”, as well as that “current ICRP politics, 
containing in ICRP Publication-60, is more and more doubtful because of a lack of evidence, clearness 
and absence of connection with the society goals directed to the preservation of the environment” [3]. 
ICRP proposes to extend the scope of its further Recommendations, by changing the principal 
paradigm of radiological protection, and replace the anthropocentric system of values by the 
ecocentric one [4]. Some justification in favor of the both principles is given in Table 1. 

Vast investigations in the field of radiological human protection also have permitted to achieve 
considerable success in understanding of the radiation exposure mechanisms relating to biota. It is 
known that each biological species has its own measure of radiation exposure sensitivity. 
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Table 1 Justification comparison of anthropocentric and ecocentric principles of radiological protection 
 of the environment 
 

Anthropocentric principle Ecocentric principle 
An individual is considered as the principal 
moral value and the subject of protection, 
while the environmental protection is defined 
by degree of human interaction with the 
environment. 

Moral value equally extends to all 
components of the ecosystems, equating 
human value with that of any other element 
of biota. 

An individual is the most radiation sensitive 
element of biosphere. 
 

Within some radiation exposure scenarios at 
the levels of norms for individuals, exposure 
to members of some ecosystems can pose 
hazard for a number of the specific 
communities. 

Regulation of the radiation exposure of 
individual is based on the conservative 
statements and envisaged large reserve 
coefficients. 

Species different from people are not able to 
protect themselves purposefully against 
radiation exposure. 

Safety guaranteeing for individual has the 
highest priority in his practice. 

The situations can be implemented un the 
environment, when individual as a subject of 
radiation exposure is absent, while man-
made exposure caused as a result of his 
activity impact only to the environmental 
elements. 

 
The LD-50 value (exposure dose resulting in mortality of 50% of the biological species) is the 

most usable one, which serves as an integral criterion of sensitivity. Figure 1 illustrates clearly the 
justification of one statement of the anthropocentric principle. 
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Fig. 1. Approximate range of median lethal (LD-50) exposure doses for different types of living 
organisms  

 
The thesis that the radiological protection norms, adopted for human, can’t be extended to the 

environment, where a man is absent (abyssal world ocean, mountain areas, upper atmosphere etc.), 
isn’t confirmed by the results of these natural systems examination. Accounting of the priority in the 
ethic principles application also gives rise to doubts, because more urgent problems are so far 
concerned with a man (poverty, famine, unemployment, social implication etc.). Broadening of the 
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radiological protection scope to biota (with exception of a man) is a interdisciplinary problem, 
requiring filling considerable gaps in scientific knowledge, in particular: 

• Deficit of information on radionuclides transport, accumulation and metabolism in different 
ecosystems;  

• Lack of the overall conceptual model, describing the chronic radiation exposure impact at all 
levels of the biological organization;  

• Ambiguity of the exposure criteria at the level of independent organism, species community 
and ecosystem;  

• The extrapolation problem to different levels of the biological organization;  
• Inconsistency between the ecological indexes and objective ecological risks. 

Despite the ecocentric approach can be considered from the common scientific positions as the 
most generic one, covering also the anthropocentric approach, the paradigm change of the 
environmental radiological protection will require solution of very complicated scientific tasks, 
including:  

• Universal model definition and construction of chronic radiation exposure at the whole range 
of available and potential dose rates at all levels of biota organization;  

• Selection of the reference members of flora and fauna, definition dose-effect dependences for 
them and introduction the appropriate dose criteria; 

• Definition of radiation exposure indexes, which could be used as the criteria of biota 
radiological protection; 

• Definition of optimal level of biota radiological protection (population, biogenocenotic, 
ecosystem); 

• Development of the regulatory system for radiation exposure to biota. 
 

Figure 2 illustrates possible structure of the radiological protection system, accounting 
anthropocentric and ecocentric principles not emphazing any unconditional priority of one of them.  

 
 

Such a structure of the radiation safety guaranteeing reflects (in many aspects) the modern 
scientific and philosophic views on the processes of the society, science and biosphere development. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2  Structure of the radiological protection system, including anthropocentric and ecocentric principles 
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At the same time, the majority of difficulties during this system implementation are connected 
with the assessment of the principal laws of radiation exposure of the members of flora and fauna. 
ICRP proposes for that some group of the reference organisms, the selection of which takes into 
account the following factors:  

• Increased sensitivity to radiation exposure;  
• Domination within the particular ecosystem;  
• Portliness in the principal ecosystems;  
• Volume of available radiobiological and radioecological information. 

 
Note that practically for each reference population of animals and plants a pathway is to be passed, 

which dosimetry, radiation hygiene and radioecology have passed in connection with a man. However, 
even after that, the ecocentric approach justification will remain doubtful, because safety assuring for 
the reference biological subjects doesn’t guarantee adequate protection of the whole species diversity. 
In addition, current exposure has to be controlled of each particular technological facility to the 
broadest spectrum of animal and plant organisms, including their interaction and the exposure 
prediction has to be performed according to many conservative scenarios. This will required vast 
expenditures for some expertise conduction, and, under conditions of unambiguous criteria, such 
expenses can be commensurable with expenditures for the engineering facilities construction. Here, it 
is not obvious, that in the case of the reference behavior of an individual within the environment, 
criteria of acceptable exposures to the biotic components will guarantee the observance of the 
anthropocentric criteria.  

From the other hand, the objective data serve as the evidence of considerable ecological reserve of 
the modern nuclear technologies, even within the system of created strict safety priorities and new 
approaches to their implementation. In comparable indexes of exposure to the environment, nuclear 
power supplying is currently ecologically safe branch of industry. Nature conservation activity in the 
nuclear branch is provided by the improved set of organizational and engineering actions, including:  

• Continuous systematic observations of the radioactive contamination level of the environment; 
• Radioactive contamination levels detection and evaluation for the places and some subjects of the 

observation; 
• Definition of isotopic contents of the environmental elements contamination and finding the 

particular radionuclides, forming radiation hazard; 
• Control of radioactive contamination levels dynamics for some subjects of the observation; 
• Radiation hazard degree assessment caused by radioactive contamination, and its possible 

consequences; 
• Prediction of the radiation situation change and possible consequences of radioactive 

contamination; 
• Generalization and analysis of data obtained to make administrative decisions. 

 
Actual practice shows that radiological exposure of the nuclear facilities majority doesn’t stand 

out against the fluctuations level of the natural radiation background, while any evidence of the 
considerable impact of radiation exposure of the modern nuclear technologies on the ecosystems is 
absent. The natural ecosystems have a wide spectrum of repair, adaptive and migration mechanisms of 
the negative exposures neutralization. Chernobyl ecological phenomenon has illustrated clearly that, 
even in the cases of severe radiological accidents, the stability reserve of some biocenoses can’t be 
exhausted. In this case, despite severity of consequences, the environment appeared to stay protected, 
under conditions of the anthropocentric principle implementation within the management system of 
the exposure to the environment. 

Under conditions of unwarrantedly increased attention to the radiation factor exposure, the system 
of the ecological safety guaranteeing doesn’t take into account any exposure of toxic substances and 
other factors of non-radiation nature, on the background of which radiation exposure becomes 
currently negligible. So, the consideration seems to be more important of the complex problem of 
exposure of toxic substances and other factors of non-radiation nature, the importance of which, in 
most cases, is much more significant. The objective assessment of radiation exposure to biota 
conditions shows that its impact falls in the ecological prosperity area, while chemical contaminations 
and other kinds of man-caused activity result in severe consequences, including decrease in the 
number, reducing amount of species, pauperization of communities and the ecosystem degradation. 
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Comparison of the practical implementation methods and levels of man’s health protection and 
preservation of the environment against radioactive and chemical contaminators illustrates their 
serious differences and imbalance (Table 2). 
 
Table 2 Assessment comparison of chemical and radioactive environmental contamination in units  
 of regulated maximum permissible concentrations (MPC) 
 

MPC Chemical substances Radioactive substances 
100 Isolated cases 
10 Are observed 

1 Sensitivity threshold of the 
majority of methods 

Have not been observed  
in last years 

0.1 

0.01 

Are registered  
in the surveillance zones  

of the facilities  
of the nuclear fuel cycle 

0.001 

In most cases are not registered 
and discussed 

Are registered and discussed 
 

Under conditions of restricted resources and a lot of different ecological problems, it is very 
important to optimize any nature conservation actions. The efforts implementation on reducing 
radiation exposure alone diverts the resources from more priority actions, which could really improve 
the environmental protection. So, the time has come to assess objectively the man-made radiation 
factors role in the common structure of risks, including ecological ones, accompanied man-caused 
development of the modern society [5].  

The accumulated experience of the anthropocentric principle application serves as an evidence of 
effective assuring of the ecosystems radiological protection. This principle has guaranteed and 
continues to guarantee safe, from the ecological point of view, development of nuclear power 
supplying and other fields of nuclear technologies application. The modern radiological protection 
system ensures acceptable safety level for the environment, even accounting new ecological 
initiatives, resulting in a diversity of approaches and views – from scientific to ethic and philosophic 
ones. Many-years experience of nuclear facilities operation shows that, under routine conditions, their 
radiation exposure is small enough in comparison with the natural background and has no considerable 
impact on biota. According to the established criteria of permissible exposure to the environment, the 
modern nuclear branch differs advantageously from other, less successful, branches of man-caused 
activity. 

The radical correction of the actual radiological protection system can lead to its unwarranted 
complication without visible change in practical protection of the environment. Undesirable 
consequences can appear in the form of the limits revision of radionuclide entrance into the 
environment from the power-reactor facilities, complication of the justification procedures of the 
facilities safe operation in nuclear industry and power supplying, unambiguous procedure of the 
environmental quality assessment, as well as development of expensive system of the ecological 
monitoring. The anthropocentric principle refuse is able to lead to lowering the development rates of 
the nuclear branch, and, hence, to the societal and economic priority breaching. From the safety 
guaranteeing point of view, nuclear branch has not obviously to differ from other fields of human 
activity concerned with some hazard factors presence. So, any improvement of the regulatory system 
should exclude the formal application of discussion theses, including those, impacting on a primacy of 
the anthropocentric approach. From this point of view, fundamentals of the environmental 
preservation may entirely be restricted by the necessity of protection of such its aspects, which directly 
or indirectly impact on human health, recourses input and his prosperity.  

If to speak about the principal task of radiological protection, it consists in improving of strategies 
– scientifically justified and economically warranted – which don’t hamper the engineering 
innovation, assuring, at the same time, radiation safety of people and the environment. The 
effectiveness of the available system of radiation safety guaranteeing in the nuclear branch can be 
elevated not by means of its basic principles revision, but by paying more attention to implementation 
of restrictions already existing. Focus to the radiation exposure regulation relative to the environment 
can be recognized as the correct position, but only within the task of the reached safety level keeping.  
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The ecocentric principle is to be applied to justification and development of the radiological 
protection principles with the special care, and only if any necessity will be justified of its practical 
application. Vast investigations analyzed different radioecological scenarios demonstrate that the 
anthropocentric norms are in most cases stricter, than ecological ones and guarantee deliberately 
radiation prosperity of biota. In other words, actual system of radiological protection already accounts 
the ecological risk adequately, while new criteria of ecological safety still have to demonstrate their 
applicability to the practical situations and guarantee the reasonable balance between costs and benefit. 
Surely, all above mentioned doesn’t exclude the theoretical models improving, permitting to create 
some new basis of the fundamental theory of the ecological equivalence of all types of negative 
exposures to the environment. It is to be mentioned that simulation of the overall exposure to the 
ecosystems is extremely difficult task because of specification necessity of large amount of empiric 
dose-effect dependences, which are usually absent. Additional difficulties are connected with the fact 
that toxic exposure is accepted to describe within the threshold conception of exposure, while 
radiation consequences – according to the linear conception without threshold. In particular, 
comparison of risks connected with theoretically similar exposure – at the MPC level shows that, for 
many chemical agents, exposure at the MPC leads to risks differing from those, connected with 
chronic radiation exposure, by 1-2 orders of magnitude. 

In conclusion, one could say that any clenches in favor of the ecocentric principle are absent, 
while its justification deals absolutely with creation of new ethic values in the society. Despite the 
assessments inconsistency of the ecological safety of the nuclear branch, existing in the public minds 
and mass media, the experience accumulated together with a set of scientific data permit surely to keep 
the anthropocentric principle of radiological protection. In the visible future, the transfer to the 
ecocentric principle of radiological protection, as the ecological management doctrine, seems to be 
unfounded. 
 

REFERENCES 
1.  ICRP: Recommendations of the International Commission on Radiological Protection. ICRP 
 Publication 26, Ann. ICRP 1 (3), 1977. 
2. ICRP: Recommendations of the International Commission on Radiological Protection. ICRP 
 Publication 60, Ann. ICRP 21 (1-3), 1991. 
3. ICRP: A Framework for Assessing the Impact of Ionizing Radiation on Non-human Species. 
 ICRP Publication 91, Ann. ICRP 33, 2003. 
4. 2005 Recommendations of the International Commission on Radiological Protection. Draft for 
 Consultation, www.ICRP.org, 2004. 
5. SEMENOV, V.G.: Radiation Risk in the Structure of Overall Risk. In: Journal of Low Radiation, 
 Vol. 2, No. 3/4, 2006, p. 263-274.  


