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Abstract. The International Commission on Radiological Protection (ICRP) has adopted new recommendations in 
2007. In broad outlines they fundamentally continue the recommendations already approved in 1990 and later on. 
The principle of optimisation of protection, together with the principles of justification and dose limits, remains 
playing a key role of the ICRP recommendations, and it has so been for the last few years. This principle, somehow 
reinforced in the 2007 ICRP recommendations, has been incorporated into norms and legislation which have 
peacefully been in force in many countries all over the world.  
There are three main reasons to explain the success in the application of the principle of optimisation in radiological 
protection: First, the subjectivity of the sentence that embraces the principle of optimisation, “As low as reasonably 
achievable” (ALARA), that allows different valid interpretations under different circumstances. Second, the 
pragmatism and adaptability of ALARA to all exposure situations. And third, the scientific humbleness which is 
behind the principle of optimisation, which makes a clear contrast with the old fasioned scientific positivism that 
enshrined scientist opinions. Nevertheless, from a legal point of view, there is some criticism cast over the principle 
of optimisation in radiological protection, where it has been transformed in compulsory norm. This criticism is based 
on two arguments: The lack of democratic participation in the process of elaboration of the norm, and the legal 
uncertainty associated to its application. Both arguments are somehow known by the ICRP which, on the one hand, 
has broadened the participation of experts, associations and the professional radiological protection community, 
increasing the transparency on how decisions on recommendations have been taken, and on the other hand, the ICRP 
has warned about the need for authorities to especify general criteria to develop the principle of optimisation in 
national legislations, in order to limit the legal uncertainty.  
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1. Introduction 

 
Men have been worried about the negative effects of  industrial activity for decades, but only recently 
we are witness of deep legislative changes to respond to the growing social concern about the 
uncertain consequences of the use of new technologies. Upon this concern it has been built the 
precautionary principle, which, in broad outlines, may imply the cease of industrial activities, 
associated with negative or even uncertain effects until innocuousness is assured.  
In the field of radiological protection, the principle of optimisation, expressed in the sentence “As Low 
As Reasonably Achievable, economic and social factors being taken into account (ALARA), as it has 
been stated by the International Commission on Radiological Protection (ICRP), has been ruling 
peacefully for decades, and it has even been admitted as positive norm in many countries all over the 
world. 
In this paper, it is analysed the reason for the success of ALARA in relation to other different legal 
solutions offered by the international environmental law and, at the same time, some criticism is cast, 
from the legal point of view, to this principle of optimisation. 
 
2.   ALARA and the precautionary principle   

 
 The precautionary principle appeared, for the first time, in Germany last Century in the 70s, following 
some evidence on the deterioration of German forests, although it was not until the Rio Declaration, in 
1992, when it became a general principle of law. From that moment onwards, the principle is deeply 
uprooted in many legal national and international texts in the field of the environmental law. There are 
two first approaches of the integration of the Precautionary principle in large international texts, the 
final declaration of the UN Conference on Human environment, in Stockholm 1972, and the World 
Charter for Nature, out of a UN General Assembly Resolution in 1982. And afterwards, legal 
recognition in the international law in several regional and global international texts [1]. The principle 
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had two different conceptual bases: the recognition of scientific uncertainty and an ethical obligation 
towards future generations.  
In the field of radiological protection we have to admit the leadership of the International Commission 
on Radiological Protection 1. Its recommendations have been incorporated to different legislations. In 
this context, ALARA was first formulated in 1977 [2], as we know it nowadays, incorporating some 
elements of the precautionary principle in the environmental law. Thus, the precautionary principle, or 
the idea of “fore caring”, reminds us to acknowledge our mistakes, admit our ignorance and act with 
foresight and caution to prevent damage [3]. This recognition of a degree of ignorance is something 
we can find out during the previous evolution of ALARA. Thus, the recommendations of ICRP in 
1955 specified, “…in view of the incomplete evidence on which the values are based coupled with the 
knowledge that certain radiation effects are irreversible and cumulative, it is strongly recommended 
that every effort be made to reduce exposure to all types of ionising radiation to the lowest possible 
level.”[4]. We can also establish a comparative relation between ALARA and the precautionary 
principle insofar as the latter does not ask how much toxic damage from an industrial application is 
acceptable for people or the environment but how much can be avoided. In the same way ALARA 
goes beyond the dose limits, introducing the explicit obligation to reach a level of radiation as low as 
“reasonable” achievable. In this context ALARA and the precautionary principle go in tune. Both 
represent a means of risk management of different industrial applications, potentially dangerous, under 
scientific uncertainty. Nevertheless, they have evolved in parallel. There is no evidence of 
communication or mutual influence between them. ALARA has a scientific origin recently entering 
the social ground while the precautionary principle has a social origin, based on public concern, 
entering and drawing limits and constraints to scientific activity in industrial applications. Public 
concern and the influence of public opinion are not present in ALARA. It can be said that this is just a 
formal distinction, that we do not know whether the final result would be the same even if the 
evolution of ALARA had been similar to that of the precautionary principle, but we cannot avoid the 
doubt. 

 
3.   Reasons for success  

 
There is no denying that either the precautionary principle or the principle of optimisation in 
radiological protection, ALARA, has had great success in their extension and application all over the 
world. In the case of the former, there are powerful reasons to explain this success, such as the 
growing concern about environmental damage out of uncertain industrial activities, potentially 
dangerous. The precautionary principle brings ethics to decision makers with the support of a wide 
public opinion, within a democratic consensus. But at the same time, ALARA in the fie ld of 
radiological protection, has also been successfully applied, albeit the lack of this democratic 
consensus. We have stressed three reasons to justify the success. 

 
3.1 The sentence “as low as reasonably achievable, economic and social factors being taken into 

account” takes those who have to interpret it, to the field of subjectivity. The sentence is vague 
enough to admit different interpretations under same circumstances, because is up to the 
interpreter to balance the elements of ALARA. Taking into account economic and social factors is 
something that we all do when we take decisions. The question is to which extend must economic 
and social factors be taken into account in order to lower the doses? There is no universal answer 
as it falls in the field of subjectivity. That means that different patterns of behaviour are possible 
when applying the principle, norm in many countries. On the other hand, the scope of application 
is almost only scientific until now, which allows certain common paradigms 2, based on specific 
knowledge and jargon, and raises obstacles to outer control. On top of that, the sentence 
introduces the word “reasonably”[5]. This conceptual word sends a positive message and is useful 
and helpful when interpreting the accomplishment of a norm. It is evident that what is reasonable 

                                                 
1 It appeared in the Stockholm Congress on Radiology, in 1928, as International x-rays and Radium Protection Committee.  
2 Refers to the common accepted knowledge within the scientific community, as it was used by Khun, in the University of Paris.  
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for someone is not for some other but both behave in what they consider a reasonably way. This 
subjectivity allows an application of ALARA without negative elements, especially in the hands 
of experts. And, in the end, there are always experts involved in the application and interpretation 
of ALARA, even in an eventual liability process before Court. Thus, every person, link of the 
process is in the belief that he or she is behaving reasonably, especially, in the absence of 
benchmarking studies. On top of that, the question of reasonableness takes us to the cost-benefit 
analysis. It may be consider reasonable a practice that leans the balance in favour of benefit. 
Nevertheless, it must be admitted that official papers interpreting ALARA [6] put into question 
that only cost-benefit approach, or other quantitative arguments are enough to consider the action 
as reasonable. 
 

3.2  The second reason for success in the application of ALARA is the adaptability of the principle of 
optimisation. This adaptability plays in various ways. We take into account the place and the time. 
As it is formulated, ALARA may be valid and useful under a double circumstance: First, using 
different level of protection in the same place, at different time, and second, using different level 
of protection at the same time, in different places. In the first case, ALARA may be applied to a 
practice with the highest technical- radiological protection level and to a practice using older 
radiological protection technology, on condition that doses are as low as reasonable achievable. 
Thus, there is no previous obligation of using the last or the most efficient technology because 
every practice is weighted up by the word “reasonably”, and by “economic and social factors 
being taken into account”. And this is something clear when considering the evolution of 
techniques, and valid not only in the field of radiological protection but also in every scientific 
activity. We use now a more advanced technology than the one it was used twenty years ago, and 
it is foreseeable that men will be using an even more efficient technology in twenty years` time, no 
matter what technology we are talking of. The difference is that ALARA, in the radiological 
protection field, can be interpreted, as it is not seeking the application of the last and most efficient 
techniques. The highest protection against radioactive doses may not be necessary; therefore, it is 
easier to comply with the norm. In the second case, ALARA may also be valid and useful when 
applied at similar practices in different places at the same time. Again the words “reasonably 
achievable” and “economic and social factors being taken into account” may justify the 
differences in the application of ALARA in similar practices, but in places with different social or 
economic bases. No standard of protection level is universally required. To a certain extent, in this 
respect ALARA plays a leading role against the standardization of the application of radiological 
protective measures. This lack of standardization makes easier to accept the technical conditions 
for radiological protection, without a strict benchmarking analysis. 
 

3.3 Finally, the third reason for success is the scientific humbleness. Society has evolved, especially in  
the second half of the last Century, to accept and manage uncertainty. The ICRP has been, a 
remarkable pattern of behaviour in the evolution of its recommendations. The members of the 
Commission have often given the idea that, being experts, they were not in possession of the truth. 
The ICRP recommendations for low doses in 1959 were already founded on the principle of 
precaution [7], although this principle, as we have seen, had not been formulated in legal terms 
yet. But, if not the precautionary princip le as we know it nowadays, it must be admitted that the 
ICRP recommendations have a certain sense of humbleness, expressed by scientist, making clear 
contrast to what it was habitual in scientific jargon. This humbleness has contributed to the 
confidence of society, and therefore to the acceptance of the recommendations. The 
acknowledgement of the absence of complete knowledge takes the expert down of the pedestal, 
approaching him to ordinary citizens and makes him more reliable to the eyes of many people. 
The ICRP has managed with intelligence the end of the scientific positivism, based on, principia 
and shared expertise and knowledge 3.  

 
 

24   Legal criticism 
                                                 
3 

There are several examples of this so called scientific humbleness in the ICRP recommendations: “…However, in the absence of formal 
proof of the existence of an exposure threshold below which these effects would not appear…” 1959 Recommendations of the International 
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Once considered some of the reasons for the successful application of ALARA in radiological 
practices and operations, we are going to review it under the light of the legal criticism, insofar as 
this principle is already binding rule in many countries. But before going on it should be warned 
that the criticism is formulated making abstraction of the other two principles (Justification and 
Limitation of Doses) that, together with the principle of optimisation, complete the radiological 
protection field. It is, therefore clear, that Justification and Limitation of Doses complement the 
principle of optimisation. We are dealing with the, always complicated and passionate, question of 
the value of principles in law, when confronted with precise rules. And then, the most suitable 
ways to use law means to regulate complex domains in society, probably by using an appropriate 
mix of rules and principles. [8]. The reasons for success, mentioned above, are part of the main 
legal criticism of ALARA. Its vagueness, as consequence of its pragmatism, adaptability and 
subjectivity, together with the high level of abstraction and difficulty to measure [9], raise 
obstacles to legal predictability, which is one of the strongest values in our legal system. It is an 
interesting paradox that what is a reason for legal criticism may be worthy in a different context, 
in the techno-scientific field. In this case, the value of uncertainty may cast doubt on the premise 
that law should always strive to be as predictable as possible [10]. But this takes us back again to 
the question of principles versus precise rules regulating complex phenomena, which escapes the 
scope of this work. 
Another criticism of ALARA is related with the cost-benefit analysis, which ends in an economic-
monetary approach. The criticism comes from ethical positions insofar as it gives, at least 
indirectly, monetary cost to the possible harmful effects, and it is not focussed on safety levels, 
which may be somehow acceptable, but on the methodology and the absence of the real public and 
affected people participation. This cost-benefit technique, overtly open to moral objections [11], is 
somehow under revision, bringing about an awareness of the importance of introducing the 
concept of risk management, to obtain an “accepted risk-taking”, by those directly exposed to risk 
[12]. 
There is still one more criticism to ALARA: the lack of democratic acceptance. This is somehow 
connected to the risk taking analysis, but not only to those directly exposed to risk but the whole 
society. The process of law in the regulation of technologies associated to uncertain results is 
object of study and analysis by authorities, stakeholders and the public through the so-called 
public participation. ALARA, as well as other principles in radiological protection, has entered the 
European Union legal body without the process and control of other norms. The ICRP, a learned 
society, issued the principles of radiological protection, ALARA among them, as a 
recommendation, and it has been adopted as compulsory norm by the European Union as it was 
formulated, without previous public participation and only based on ICRP discussions. This 
straight acceptance of technical norms or principia was common practice before the precautionary 
principle was incorporated in the legal system [13], but no longer afterwards. 

 
 

5. Conclusions  
 

We are being witness of a certain change in legal paradigm where predictability has always been 
understood as desirable. We find predictability in precise single rules, but these single rules do not 
seem to remain useful to regulate the application of technologies linked to uncertainty. The 
principle of optimisation in radiological protection is a vague binding principle with great success 
in its application, based on high consensus among scientist and experts, but where public concern 
and participation is missed. Nevertheless, it is appreciated a slow approach between experts and 
lawyers or stakeholders with the possible introduction of risk-taking analysis, that would end in a 
general consideration and public participation and acceptance of the risk. By so doing, ALARA 

                                                                                                                                                         
Commission on Radiological Protection. Publication 1 Oxford: Pergamon. Or “…because of the lack of knowledge of the nature of the dose- 
effect relationship in the induction of malignancies in man…”. 1966 Recommendations of the International Commission on Radiological 
Protection. Publication 9 Oxford: Pergamon. 
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could be not only a successful principle of radiological protection, but also a real precautionary 
principle within the legal bodies of many countries.  
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