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Where Are We Now? 

In 1994 the OECD Nuclear Energy Agency (NEA) published Radiation Protection 
Today and Tomorrow: A collective opinion of the Committee on Radiation Protection 
and Public Health of the OECD Nuclear Energy Agency (NEA94). This report was a 
snapshot of, to quote the document, “…the status of radiation protection today and 
developments which might affect its status in the foreseeable future.” It also served the as 
a roadmap for over ten years, guiding the NEA’s Committee on Radiation Protection and 
Public Health (CRPPH) in its selection of priority areas in which to work. In 2004 the 
CRPPH agreed that it would be useful to look forward again to identify emerging areas 
that could present future challenges or ongoing issues that would benefit from a new 
approach.  

In looking forward, the CRPPH identified three influences that will condition the 
way we address emerging issues, and will alter how we address ongoing issues. These are 
the involvement of stakeholders in decision-making processes, the evolution of 
radiological protection science and its changing place in risk assessment and management, 
and the experience gained in implementing the current system of radiological protection. 

First among these is the growing importance of stakeholder involvement in RP 
decision making. This has affected the way that the principles of Justification, 
Optimisation and Limitation are viewed, the way the role of the RP professional in risk 
assessment and management is viewed, and the relative importance of case-specific 
circumstances in relation to harmonised, internationally accepted criteria. In the wake of 
this change, the international system of radiological protection is being updated by the 
ICRP, and discussions of the most appropriate direction to take are nearing their end.  

Second, radiological protection science continues to identify specific aspects that do 
not fit the conventional linear non-threshold model, and which cause us to consider that, 
at the very least, the risks from different exposures and exposure situations may not be as 
simply and universally comparable as we have assumed. This will affect the way that 
risks are managed, and all relevant stakeholder involvement processes. In addition, and 
perhaps more importantly, decisions relating to public, worker and environmental health 
and safety are increasingly seen as judgemental social choices. Although such choices 
must be guided by an understanding of state-of-the-art scientific and its uncertainties, the 
final choice will generally be made by society, not by scientists. 



Third, since the issuance of ICRP Publication 60 in 1990, and the International Basic 
Safety Standards in 1996, extensive experience has been amassed in implementing the 
principles and approaches described in these documents, and several areas have been 
shown to present significant implementational issues, broadly resulting from the 
involvement of stakeholders in decision-making processes. Two particular “problem” 
areas stick out, these being the segregation of situations into Practices and Interventions, 
and the application of the concepts of Exclusion and Exemption.  

Taking these three aspects together, it is clear that stakeholder involvement has had, 
and will continue to have a profound impact on the identification and management of 
radiological risks. 

Basis and Recent Evolution of the RP System 
In order to best understand where we can go from here, it is important to understand 

where we currently are, and how we got here. The principles of radiological protection 
were originally developed by radiation researchers to protect themselves from the 
harmful effects of radiation, which emerged early in the 20th century. Over time, and as 
the uses of radiation and radiation-producing devices evolved, these principles matured to 
reflect the need to protect patients, workers, and eventually the public. Now, expansion to 
the radiological protection of the environment is being considered. Throughout this 
development, which has lasted almost 100 years, radiological protection has 
pragmatically adjusted to appropriately address new and arising issues, broadly basing its 
direction on consideration of responsibility (the Justification principle), equity (the 
Limitation principle), and precaution in the face of uncertainty (the Optimisation 
principle). The ICRP has documented its general recommendations in a series of reports, 
beginning with Publication 1 in 1959. Emerging circumstances (e.g. radon exposures, 
accident situations), new science (e.g. new a-bomb survivor dose estimates), and social 
evolution (e.g. increasing stakeholder involvement) have provoked the development of 
supplemental recommendations which interpret the application of the general 
recommendations to specific circumstances. At various stages, significant change in one 
or more of these three areas, or the need to consolidate, has led the ICRP to develop new 
general recommendations. This has been the case on several occasions, resulting in new 
general recommendations in the form of Publication 9 (1966), Publication 26 (1977), and 
Publication 60 (1990). 

Until the issuing of ICRP Publication 60 and somewhat thereafter, it could be said 
that the radiological protection community viewed its role as the development and 
application of radiological protection principles, standards and regulations based on 
scientific facts and epidemiological evidence. However, increasingly over the past 15 
years or so, the growing recognition of the role of stakeholders and participatory risk 
governance have altered the previous reality of radiation protection to the point where it 
could now be described as a social judgement informed by good scientific knowledge. 
The NEA’s Villigen workshops (NEA98, NEA02, NEA04a, NEA04b) have highlighted 
the need for the radiological protection community to focus on “integrating radiation 
protection into social decisions, not integrating social decisions into radiation protection”, 
and have provided concrete lessons and experience in this area.  



Taken as a whole, pressures from social evolution, scientific advancement and 
implementation experience suggest that future consideration of radiological risk 
assessment and management will be influenced by stakeholder involvement processes, 
and that prevailing circumstances must be taken into account, perhaps leading to specific, 
local solutions. The balance between internationally harmonised approaches and local 
specificity must therefore be a central issue in the future development of radiological 
protection principles.  

It should also be noted that the ICRP has considerably changed its approach to the 
development of new principles and recommendations, influenced strongly by social 
evolution towards stakeholder involvement. Until the 1999 ICRP open paper on 
controllable dose (Clarke99), recommendation documents were developed in a rather 
closed, expert-group fashion. With the opening of the development process to broad 
dialogue and comment, the process has significantly changed in what will most likely be 
an irreversible fashion. Draft materials are developed by the ICRP, but these are then 
broadly discussed with various stakeholder groups, comments are received, and new 
recommendations are developed taking these into account as appropriate. 

This broadening of input highlights the roles of organisations other than the ICRP in 
the development, interpretation and implementation of radiological protection principles. 
Although many organisations have long been essential in the development of 
scientifically sound, practically applicable approaches to radiological protection, their 
roles have not necessarily been sufficiently visible, and their visions of the future have 
not necessarily been sufficiently co-ordinated. However, the “new” stakeholder 
involvement process that the ICRP has instigated for the development of its 
recommendations will surely have an effect on the work of all relevant organisations, and 
this should be the subject of multi-partner discussions. 

Key Issues for the Future of Radiological Protection Application 
Based on a review of the earlier assessment of the RP system, of the development of 

the system of radiological protection since then, and of new societal pressures, the 
CRPPH has identified nine key issues that could significantly affect the way in which 
radiological protection is applied in the next ten to fifteen years.  

1. The application of the precautionary principle. Broadly, this principle suggests 
that, in the face of risk, we must act in a proportional, cost-effective fashion even 
though there may be gaps in our scientific understanding. While the science of 
radiological protection continues to advance, it remains full of uncertainties, the most 
pragmatically important of these being the understanding of risks at low doses. In 
view of these uncertainties, the precautionary principle suggests that protective 
actions should be both proportional to the risks in question and cost effective. Both of 
these characteristics require judgements by society. Developing goals and approaches 
for the radiological protection of the environment will be a significant challenge in 
terms of appropriately identifying this balance. Stakeholder involvement in making 
these judgements is increasingly important in identifying solutions, and this could 
have profound effects on radiation protection policies, regulations, application and 



structures. These questions can be seen throughout the other key areas identified in 
this report. 

2. Inclusive risk governance and citizen vigilance. These concepts are complementary 
in the sense that inclusive risk governance represents the “public structural process” 
that governments put in place to address risks, and citizen vigilance represents the 
“private check-and-balance” that affected populations put in place to assure that risk 
identification and management meets societal expectations. This approach represents 
a public/private partnership that is inherently multi-disciplinary, and that uses 
scientific “tools” to inform dialogues, debates and deliberations in the face of 
uncertainties. This approach may present significant legal and structural challenges to 
regulatory authorities, and will force trade-offs between local and national 
perceptions (e.g. of risks, of benefits, of costs, of priorities, etc.). 

3. Holistic approaches to risk management. These are identified as being particularly 
challenging, yet in spite of this, trends seem to be pushing in this direction. Public 
health is intrinsically a subject that must be viewed holistically, as is the emerging 
topic of radiological protection of the environment. Further complicating this issue is 
the question of inter-generational risk transfers, which are inherent when dealing with 
the long-lived nature of many radiological risks. Clearly, there are conceptual, 
scientific and social challenges to the development of any over-arching approach to 
risk identification and management, yet real challenges exist today, such as 
addressing NORM or combined effects (e.g. smoking and radon exposure). Although 
scientific studies will continue to provide new and innovative approaches to quantify 
and compare risks, the key to addressing such situations continues to be the use of 
effective social dialogue processes. The radiation protection community should look 
to The approach to risk management in other domains (e.g. chemical, traffic, other 
industrial facilities, etc.) might provide some useful models.  

4. Radiological terrorist threats. A challenge that has recently emerged is that of 
responding to radiological terrorist actions. Because of the likelihood that such 
actions would be aimed at urban environments and large populations, the challenges 
presented are both scientific and social. From the scientific standpoint, addressing 
public health needs poses some significant issues (e.g. large-scale internal dose 
assessment, resources to treat 10s to 100s of highly-irradiated victims, contamination 
characterisation in complex urban environments, etc.). From the social standpoint, 
many people receiving little or no exposure could demand some sort of 
“scientific/public health reassurance” (e.g. exposure screening, long-term health 
follow-up, epidemiological studies, etc.), and recovery and rehabilitation issues will 
be of utmost importance (e.g. clean-up of public and private areas, compensation, 
etc.). Together, these issues will put significant pressure on public authorities, and 
will challenge the trust that citizens have in their public bodies and institutions. 
Experience from nuclear power plant emergency exercises (e.g. INEX) will be 
applicable to these situations, as will rehabilitation experience (e.g. post-Chernobyl), 
and experience of stakeholder involvement (e.g. Villigen workshops). There will be a 
need to “translate” these experiences into the specific post-terrorist-attack context. 



5. Management of contaminated areas and materials. These represent a particular 
challenge to the system of radiological protection. The current doctrine recommends 
that existing situations (e.g. high natural background or residual contamination from 
old, unregulated practices) and post-accident situations should be addressed as 
Intervention situations, i.e. the “protection standard” that should be applied is 
somewhat different from a fully controlled Practice. This approach is generally not 
easy to explain to the affected populations, and has been difficult, if not impossible, 
to implement. Similarly for contaminated materials, universal radiological criteria for 
trade in food and commodities have been hotly debated, yet have not truly been 
universally accepted. These situations are key examples where internationally 
harmonised numerical criteria have not provided acceptable solutions at local level. 
Particularly where environmental contamination is involved, the trend seems to point 
towards broader considerations, such as avoiding environmental accumulation, than 
simply dose to humans or non-human species. The Committee’s stakeholder 
involvement and nuclear emergency management experience will most certainly be 
applicable to such situations as they are addressed in the future. 

6. The medical use of radiation. This is growing, and is the largest man-made source 
of radiation exposure. In developed countries, the average level of radiation exposure 
due to medical applications is equivalent to approximately 50% of the global average 
exposure to natural radiation. The latest UNSCEAR report (UNSCEAR 2000) 
documented a steady increase in the last decades of the per caput number of medical 
procedures using radiation, with an associated increase of collective exposure. 
Changes in the patterns of health care levels due to economic development, as well as 
the advances in technologies, foreshadow further increases. The rapidly advancing 
nature of techniques, approaches and devices for the diagnostic and therapeutic uses 
of radiation tend to leave regulatory control and professional training significantly 
lagging behind current practice. This is true of patient and occupational exposures. 
National regulatory approaches and structures for medical exposures can very quite 
widely from country to country, but there seems to be a clear need for dialogue 
among regulatory, practitioner, industrial and patient stakeholder groups to develop 
appropriate mechanisms to assure that exposures are optimised. 

7. Education and training: Generalising from the above-mentioned medical experience, 
the profession of radiological protection is becoming increasingly stretched. In the 
case of rapidly expanding medical and industrial uses of radiation, the speed of 
innovation has outstripped the ability of existing professionals cover all aspects, of 
users to fully grasp the risk aspects of radiation use, and of educational institutions to 
implement adequate radiation protection modules in their curriculum. In the case of 
the nuclear industry, the shrinkage over the past two decades has not attracted new 
professionals to replace the increasingly aging workforce. At the same time as 
professional staff has been stretched, the need to maintain an adequate safety culture 
is increasingly evident, and is increasingly focused on by regulatory authorities. 
While accidents involving significant radiation exposure are rare, most if not all have 
attributes similar to previous accidents. As such, the challenge is to improve the flow 
of trained professionals through the university and professional education pipelines, 



while at the same time improving focus on the exchange of lessons and experience. 
The NEA’s ISOE programme is one of the key mechanisms in this work. 

8. Experience and knowledge management. Beyond this need to increase the flow of 
trained professionals, and to better train practitioners, there is a need to manage 
radiation protection knowledge. This refers to the contextual experience that 
accompanies lessons learned and experience, so as to minimise the need to “relearn” 
lessons. Both developed and developing countries will need to address knowledge 
management questions, and a circular process, that can be characterised as 
Socialisation of common knowledge, Externalisation of knowledge to acquire cross-
fertilisation from other areas and disciplines, resulting in the Combination of 
knowledge from many areas, finally leading to the Internalisation of knowledge with 
a sector, which is then in tern Socialised, completing the circular, ongoing process. 
This process should be turned smoothly and spirally from generation to generation by 
holistic system of education. Knowledge management by leading international 
organizations will be a key to preventing the loss (or dilution) of the knowledge base, 
and in preventing the emergence of gaps between generations, or between developed 
and developing countries. The OECD/NEA CRPPH will be expected to contribute to 
filling knowledge gaps. Successful knowledge management will achieve better 
understanding by the public of radiation and its impacts on health and the 
environment, as well as the effectiveness of radiation protection procedures 
internationally.  

9. Decommissioning: The last area of significant importance identified by the CRPPH 
is decommissioning. All nuclear power plants, as well as other nuclear installations 
and research reactors, will eventually reach the end of their useful lives. 
Decommissioning is the process through which radiological hazards are optimally 
removed, and the facility is released from radiological regulatory licence 
requirements. Although it should be noted that some sites may be reused for other 
nuclear-related activities, and some sites may remain under use restrictions due to 
residual contamination levels, in most cases the aspiration of decommissioning is 
unconditional site release. Taking earlier discussions into account, the release process 
will be driven, at least in part, by stakeholder interactions, including the plant workers, 
populations living in the area, and local municipal governments. As such, solutions 
will again be a balance of national (and perhaps international) frameworks for “how 
clean is clean”, and the concerns and approaches of local stakeholders. Coming to 
agreement on the perceived costs and benefits of various levels of cleanup activities, 
and on long-term use assumptions will be keys to accepted solutions. Current trends 
suggest that, in general, early decommissioning is the preferred option, as opposed to 
deferred dismantling or long-term entombment. In this case, radioactive decay has 
less of an opportunity to reduce exposure rates, requiring additional radiological 
protection measures. . 

A practical perspective on stakeholder involvement: Dealing with the aftermath of 
Chernobyl 

Many of the issues described above are already evident in the way we are addressing 
issues today. Nowhere is this more the case than in addressing the needs of the 



populations living in the territories contaminated by the Chernobyl accident. Experience 
from this situation holds significant lessons for radiation protection professionals 
(NEA06). 

Stakeholder involvement has enhanced the lives of various stakeholders in 
responding to the challenges of living with contamination. By the early 1990s the 
national radiation protection authorities, particularly in the three most affected countries 
(Belarus, Ukraine, Russia) realized that their anticipated role in handing down 
information and solutions to the population was not working and that a partnership was 
needed. These authorities recognised they did not have all the answers and that they 
needed to engage stakeholders in order both to understand the scale and scope of issues 
and to develop workable solutions. By active engagement with the affected people 
sustainable, quality-of-life improvements increasingly emerged and the authorities began 
to rebuild confidence and trust with the stakeholders. Establishing a local radiation 
monitoring capability was critical to addressing stakeholder issues and identifying more 
efficient strategies. By developing detailed maps of contamination and having local 
monitoring capability, people were in a position to make informed decisions on critical 
local issues such as food products, where to graze livestock, milk for children, and areas 
where children could play. 

As a result of stakeholder involvement, doctors found themselves an integral part of 
a comprehensive effort to engage the local population in the development of a radiation 
protection culture, which had a positive impact on public health. As food production 
plays a vital role in the overall picture of public health, stakeholder involvement allowed 
farmers to understand the radiological condition of their land in greater detail and thus to 
take steps to improve the radiological condition of their produce. Stakeholder 
involvement also resulted in mothers being able to ensure that clean food could be 
provided for their children. Teachers also expressed support for this involvement process 
so they could educate the children on the spectrum of issues facing the people as a 
consequence of the accident and teach them about actions that could be taken to manage 
future radiation exposure. 

Local officials freely admit that positive experiences with stakeholder involvement 
have led them to copy this approach and to change their assessment of the willingness 
and ability of local people to help themselves—not just in relation to radiation protection 
issues, but also in relation to other issues of interest and concern to the community. As a 
result, stakeholder involvement has been shown to have the potential to allow local 
authorities to make decisions that are sustainable in terms of making a positive 
contribution to the local economy, local public health and environmental protection. The 
affected people feel that decisions taking account of their concerns are more acceptable 
and have the active support of the local community—precisely because they have had an 
opportunity to participate in the framing of issues and the development of solutions. 

Lessons learned 
Clearly the Chernobyl accident was unprecedented and created significant challenges 

and profound questions about the interaction of science and society. Some important 
lessons emerged from the post-accident rehabilitation effort in some of the territories 



affected by Chernobyl that have broad application to future situations with the potential 
for the environmental release of toxic substances. These include a recognition that there 
is a need in such situations to focus on certain key issues, first amongst which is 
engagement and involvement of stakeholders in assessing problems and seeking solutions, 
which in turn can lead to a re-emergence of self-reliance and a rebuilding of trust; in short, 
a more bottom-up approach is suggested. Furthermore, the problems that will be faced 
are complex and so require an adequately complex response, built on a multidisciplinary 
approach and sound science (for which independent validations may be requested), 
leading to collective learning amongst stakeholders. The output of this approach, with 
these characteristics, can be sustainable decisions leading to an improved quality of life 
for the affected population. 

It is also useful to consider what it is about such an approach that is particularly 
valued by stakeholders. They, after all, are the people whom the professionals, authorities 
and policy makers exist to serve. Their assessment of that service is accordingly of 
particular importance. In this regard, stakeholders involved in the post-Chernobyl 
rehabilitation process particularly valued the following features of the participatory 
approach: 

 The very fact that they were involved instead of being passive recipients; 
 Closer and more productive relationships with professionals and authorities; 
 The fact that the participatory approach focused on tangible results; and 
 The fact that this approach was well adapted to individual contexts. 

 
The role of the Radiation Protection professional and future opportunities 

There continues to be a broad consensus that the standard of radiological protection 
across OECD member countries is very high, and indeed, that the current system of 
radiological protection provides a solid basis for protection across the entire world. 
Looking back over the past 15 years, however, reveals a series of events and changes that 
have somewhat shifted the focus of radiological protection, and will affect the future path 
taken by the profession in addressing radiological protection situations. Social evolution, 
scientific advancement and implementation experience have taught us valuable lessons 
that can be used to guide the policy, regulation and application of radiological protection. 
The Chernobyl accident has revealed local stakeholders to be an indispensable part of the 
success of the rehabilitation effort, so it is increasingly recognized that they have an 
important contribution to make in planning for the emergency and rehabilitation phases 
of any future contamination event, whether associated with an industrial accident or a 
deliberate release, and whether in a rural or an urban setting. The CRPPH will continue to 
study how best to interpret these lessons, so as to most appropriately integrate radiation 
protection into societal decisions. 
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