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Recent studies have shown that there is a wide variety of approaches to 
education and training of the Qualified Expert across the EU. National 
education and training programmes show often large differences in content, 
duration, level, the introduction of practical work, etc. As they stand, such 
differences are a barrier to the mutual recognition of the Qualified Expert 
status and, in part, are contributing to a perceived shortage in expertise in 
radiation protection and safety. The overall aim of ENETRAP is to determine 
mechanisms that in the longer term will facilitate better integration of 
education and training activities (with a view to mutual recognition across the 
EU) and to ensure the ongoing provision of the necessary competence and 
expertise at the level of the Qualified Expert.  
The ENETRAP project is a 6FP coordination action. It started in April 2005 and 
runs over a period of 24 months.   
 
1. INTRODUCTION 
Occupational, public and environmental radiation protection is a major 
challenge in the industrial applications of ionizing radiation, both in the 
nuclear and non-nuclear industry, as well as in other areas such as the medical 
and the research area. As is the case with all nuclear expertise, there is a 
trend of a decreasing number of experts in radiation protection. Maintaining a 
high level of competencies in this field is crucial for (i) the future research and 
development of safe applications of ionizing radiation and (ii) the assurance 
of the protection of workers, the public and the environment.  



 

 

 
In 2002, a survey was carried out on the situation of Qualified or Radiation 
Protection Experts (RPEs) in the Member and Candidate States of the European 
Union [1]. The survey covered all qualification aspects of RPEs, including: 
- current definitions and other regulatory provisions and requirements; 
- legal status; 
- pre-educational requirements; 
- duration of the education and training program. 
 
The results of the survey revealed significant differences in the legislative 
approach to the issue of RPEs within the European Union along with a wide 
variety of systems for the underpinning education and training. However, the 
survey also highlighted considerable interest among Member States for better 
harmonization of education and training requirements in the different areas of 
radiation protection. 
 
In a feasibility study [2], a number of recommendations were made during a 
workshop that was attended by most of the Member and Candidate States of 
the European Union. The feasibility study was intended to explore the 
possibilities of establishing a European Platform on Training and Education in 
Radiation Protection (EUTERP Platform), which could pre-eminently play a 
role in reaching consensus about an internationally agreed system of 
recognition of radiation protection experts. It was also recognized that all 
countries have developed their own education system over a long period of 
time and it would be impossible to strive to uniformity in the educational 
approach. Instead of that, and despite the diversity of education and training 
systems, harmonization should be reached by evolution of internationally 
agreed common minimum criteria for the qualifications of the radiation 
protection expert. Recognition should not only be based on the initial 
education and training, but also on competence. The feasibility study showed, 
again, a wide interest in the EU Member and Candidate States to participate 
in such a Platform. More detailed information on several of the issues 
identified in the feasibility study is required if the EUTERP Platform is to have 
a sound basis. Therefore, in April 2005 the ENETRAP project has been 
launched in the 6th Framework Programme of the European Commission, 
specifically to address these issues. 
 
The ENETRAP project aims to establish a sustainable Education and Training 
(E&T) infrastructure for radiation protection as an essential component to 
combat the decline in expertise and to ensure the continuation of the high 
level of radiation protection knowledge. This infrastructure needs to offer 
both the initial training (“Education”, knowledge based, in general provided 
by the universities to students) and the continued  maintenance of appropriate 
competencies (“Training”, usully provided by research and training centres, 
on all aspects of radiation protection and at all levels). ENETRAP is as a 
research programme which will deliver input and recommendations to the 
EUTERP Platform. 
 



 

 

The main objectives of the ENETRAP project are: 
- to better integrate existing education and training activities in the 

radiation protection infrastructure of the European countries in order to 
combat the decline in both student numbers and teaching institutions; 

- to develop more harmonized approaches for education and training in 
radiation protection in Europe and their implementation; 

- to better integrate the national resources and capacities for education 
and training; 

- to provide the necessary competence and expertise for the continued safe 
use of radiation in industry, medicine and research. 

 
It is the intention that these objectives are achieved via the establishment of 
a European-wide E&T network in radiation protection which will: 
- assess training needs and capabilities; 
- identify the potential users and their future involvement in order to 

insure the sustainability of the network; 
- launch a consortium of universities with the aim of create an European 

Master in Radiation Protection; 
- review the scientific contents of current E&T activities; 
- explore the effectiveness of on-the-job training and identify options for 

additional programmes; 
- propose recommendations for the recognition of courses and 

competencies of radiation protection experts; 
- make recommendations for revising the current European Radiation 

Protection Course (ERPC) to include a system for credit points and 
modern educational tools, such as distance learning. 

 
The main deliverables of the ENETRAP project are:  
- comment on the status, value and appropriateness of current education 

and training initiatives within the EU; 
- recommendation to EUTERP regarding the way forward with respect to (i) 

required developments in education and training resources to support the 
radiation protection expert, and (ii) establishing a system for mutual 
recognition of training and competencies; 

- the delivery of a pilot session for a revised ERPC; 
- a proposal for the establishment of a Universities Consortium. 
 
2. WORK PROGRAMME 
The objectives of ENETRAP will be reached by a number of distinct activities, 
to be carried out in several work packages. With the aim of ensuring the 
sustainability of the network, the co-ordination, co-operation, follow-up and 
transfer of information have to be considered as a complementary task, to be 
carried out in a separate work package. This work package can be described 
as a managerial activity. To achieve the aims of the different co-ordination 
and managerial activities, the work programme for the ENETRAP network is 
divided in the following work packages: 
 
- WP1 Implementation and co-ordination of  ENETRAP 



 

 

- WP2 Assessing the training needs and capabilities within the EU Member, 
the New  Member States and the Candidate States 
- WP3 Recognition of competencies and diplomas 
- WP4 On-the-Job Training (OJT) programmes 
- WP5 New concepts and new tools for an ERPC 
- WP6 Comparison of the current ERPC syllabus with IAEA E&T modules and 
EU  requirements 
- WP7 Validation of the results and recommendations for a pilot course 
- WP8 Establishment of a consortium of universities 
 
WP1 deals with running the network and its work programme. In a first stage, 
a Steering Committee was implemented to take the decisions, to deal with the 
follow-up, to propose improvements and to organize the exchange of 
information. This Steering Committee is composed by one representative of 
each partner institute. Detailed information and follow-up of the ENETRAP 
work is possible through the project website: www.sckcen.be/enetrap. This 
WP is lead by the coordinator SCK•CEN. 
 
For WP2, information will be gathered form the various countries about the 
needs in specific areas of radiation protection, the audience concerned and 
the expected results. This includes an analysis regarding the human, 
organizational, structural and material needs. This WP is coordinated by HPA-
RPD, with collaboration of ENEA. 
 
A key deliverable of WP3 is the formulation of recommendations regarding a 
common approach to the recognition of the Radiation Protection Expert.  In 
the first instance this requires an analysis of the relevant requirements of 
national legislation in order to compare the conditions for RPE recognition.   
This work includes consideration of conditions for the recognition of E&T 
provided in other countries where such an arrangement exists.  An additional 
outcome WP3 will be the establishment of a database detailing those 
institutions providing appropriate E&T in radiological protection. Two sub 
tasks are planned in order to ensure the collection of the information (WP 3.1) 
and the production of the recommendations (WP 3.2). This WP is coordinated 
by NRG, in collaboration with HPA. 
 
For WP4 it will be necessary to define specific added value of the theoretical 
and the “On the Job” (OJT) training. This will require information on the 
capacities, in terms of host establishments, subjects, number of places, 
scheduling, duration , et cetera and to examine the lessons learnt from the 
previous experiences related to the OJT. Sub task 4.1 will deal with the 
collection of information and sub task 4.2 will provide specific input for WP7. 
This WP is coordinated by FZK-FTU, in collaboration with BfS. 
 
WP 2, 3 and 4 need input from as many countries as possible, preferably from 
each of the EU Member States, the New Member States and the Applicant 
countries. The main instrument for getting the input is the distribution of a 
questionnaire to these countries [3], which was sent out in July 2005. First 



 

 

results are discussed in the next section. The results of these ENETRAP co-
ordination activities are also relevant for achieving the aims of the European 
Platform for education and training in radiological protection.  
 
WP 5 and 6 are dealing with a revision of the European Radiation Protection 
Course (ERPC), with the aim of overcoming the current drawbacks and to 
assure a harmonised approach to education and training in radiation 
protection on the international level. 
 
In WP5, modern educational tools will be evaluated, such as distance learning. 
To this end, the feedback from the previous deliveries of the ERPC will be 
examined, with regard to its content and its methodology but also concerning 
its feasibility. In addition, a review will be carried out on the evolutions, 
approaches and methodologies aiming to provide education and training in 
radiation protection [9]. Attention will be given to existing distance learning 
packages such as MARTIR (Multimedia and Audiovisual Radiation Protection 
Training in Interventional Radiology) and contacts established with the IAEA 
Inter Centre Network. This WP is coordinated by CIEMAT, INSTN and BfS are 
collaborating partners. 
 
In WP6, a comparison is made between the content of the current ERPC with 
the requirements published by the EC [4] and other international 
organizations such as IAEA [5] in order to assure compliance with the 
European directives on vocational education and training. The result of this 
study is described in [6]. This WP is coordinated by BfS, with the assistance of 
FZK-FTU. 
 
In WP7, the results of the other WPs will be validated, with the aim to define 
recommendations for a revising the current ERPC and for preparing a pilot-run 
of one or two modules of the revised course. The results of WP3 and WP6 will 
be used to contribute to the validation, in order to find a common basis for 
recognition of the course in the various countries. This will result in 
recommendations for an adapted, state-of-the-art, course which will reduce 
the costs for participation and make it more flexible to meet individual 
students and employers needs. It will lead to a course which empowers 
individuals to manage their own professional learning in a self determined 
manner. A pilot session will be given after having decided the topics covered 
by the pilot session and according to the three criteria: qualification, mutual 
recognition and mobility.  In this WP, INSTN, SCK•CEN, FZK-FTU, BfS, CIEMAT, 
ENEA, NRG and HPA are all involved.  
 
The aim of the WP8 is to establish a consortium of universities in order to 
prepare and submit a project of European Master in Radiation Protection. The 
main deliverable of this work package is the submission of a proposal to the 
DG EDUC of the EC within the ERASMUS programme [7]. This WP is coordinated 
by INSTN, in cooperation with the university partners UJF and NHC. 
 
3. ENETRAP QUESTIONNAIRE 



 

 

In a first phase of the ENETRAP project, a questionnaire was set up, the 
objective of this questionnaire being to elicit detailed information which will 
enable us to: 
- assess the actual training needs in the EU Member States and Candidate 

States; 
- understand the various regulatory aspects and consequently propose 

minimum requirements for mutual recognition of RPEs and RPOs; 
- collate details of the various training and education activities available 

in the EU Member and Candidate States, and 
- review the content, structure and methods of these training and 

education activities. 
Hereto, an extensive list of questions was set up addressing the following 
topics: 
- numbers of RPEs; 
- identification of practices; 
- national capabilities for education and training in radiolgical protection; 
- regulatory requirements and 
- recognition. 
This questionnaire was sent out to 31 countries, i.e. the European Member 
States, the Candidate States Bulgaria, Croatia, Romania and Turkey, and the 
Associated States Norway and Switzerland. 
 
The following paragraphs give an overview of the first results obtained. 
 
3.1 Adequacy of RPEs  
In the first two sections of the questionnaire the numbers of RPEs, radiation 
workers and registrants/licensees are given. Not all the countries were able to 
provide a distribution of these values in relation to the specific fields of 
application or practice. Therefore, the present analysis is carried out only on 
the basis of the total number of RPEs, workers and licensees. 
 
 From an analysis of 24 countries, 10 countries judged the number of RPEs 
adequate for their national needs at the present time; two countries foresee 
possible future shortage of RPEs owing to further developments in the 
characterisation of NORM in industries or new recognition requirements that 
recently came into force in the national legislation. Two countries didn’t 
express any opinion on the matter. The remaining 12 countries (7 new or 
candidate states, 2 established states, 1 non-EU) consider their present 
number of RPEs to be inadequate.  An observation of note is that a figure of at 
least 90 RPEs appears to represent the lower bound of adequacy in terms of 
total numbers of RPEs at the present time. 
 
The perceived adequacy of country’s number of RPEs would be expected to 
depend on the extension and complexity of the national radiation protection 
issues (roughly quantified by the number of radiation workers and licensees). 
For this reason the ratio of the number of RPEs by either the number of 
workers or the number of licensees is examined. The preliminary analysis is 
perhaps surprising as some countries, which consider the number of the RPEs 



 

 

inadequate (e.g. Malta, Latvia, Ireland), have a ratio of RPEs/Workers higher 
than other countries that claim an adequate number of RPEs (e.g. The 
Netherlands and UK). The analysis of the ratio of RPEs/Licensees seems to be 
even more random.  
 
In a third approach, the number of RPEs is normalized to the mean number of 
workers for each licensee, i.e. number of workers divided by the number of 
licensees. This variable is successively named  RWL. The underlying idea is 
that for each licensee a RPE should be generally appointed, and that, for each 
licensee, the higher the number of worker, the higher the probability of the 
presence of complex infrastructures, maybe with several sources of ionizing 
radiations. This variable RWL seems to be strictly correlated to the statement 
given by each country about the adequateness of the number of RPEs: all the 
countries with the highest values of this variable are systematically those 
ones considering adequate the number of RPEs.  
 
The analysis carried out seems to point out an inner and surprising coherence 
among the simple qualitative judgement about the adequateness of RPEs’ 
number and the country’s radiation protection issues (quantified by the 
number of radiation workers and licensees). The RWL could perhaps be used to 
support assessment regarding the adequateness of numbers of RPEs  or,  to 
roughly estimate the future need of RPEs in the same country for which the 
numbers of workers and licensees are foreseen to change.  
 
3.2 National capabilities for E&T 
 
The specific objectives in this line of questioning were, firstly, to make an 
assessment of whether or not national capabilities for E&T in radiation 
protection fully support the national radiation protection needs (at both the 
RPE and RPO level) and, secondly, to consider whether or not the identified 
E&T resources could be of benefit in the support of radiation protection needs 
and requirements in other countries. 
 
The preliminary analysis would seem to indicate that the majority of 
responding countries (16/24 at the time of writing) consider that they have a 
self-sustainable E&T infrastructure to  support national needs with respect to 
RPEs, RPOSs and workers.  Four countries consider their infrastructure to be 
partly self-sustainable.  For 2 of these – Latvia and Malta – the deficiencies 
appear to lie primarily in the medical sector where there are a relatively 
small number of personnel employed.  In these cases required specialist 
training (often abroad) is supported by the IAEA.   Malta also does not 
consider itself that it can fully support E&T requirements with respect to NDT, 
this also being supported by the IAEA.  In Slovenia the issue with regard to 
partial self-sustainability is rather different reflecting the “level” of required 
E&T rather than the application to which it relates; training for RPO and 
workers is fully supported within the country but specialist training at the RPE 
level is often sourced from IAEA.  Similarly, in Switzerland the E&T 



 

 

capabilities are sound at the RPO and worker levels but there is a perceived 
lack of expertise to fully support E&T at the RPE level.   
 
Overall, therefore the situation with regard to self-sustainability appears to 
be reasonably good with only a few countries (in general, the newer member 
states) relying on any significant level of external support.   
 
In order to pursue the second objective it was necessary to try and make a 
quantitative assessment of the availability of both relevant academic 
educational courses and other relevant training events.  
 
Firstly, the availability of academic courses in general “radiation protection”.  
Although at this stage the data is rather ambiguous, over 60% of the 
responding countries claim to offer courses of this type, with approximately 
50% claiming that attendance on such courses is the required basic 
educational level for progress into certain professions, in particular, entry 
into medical physics.  In fact, in most countries an academic, “degree-level” 
educational level is the pre-requisite educational status for the RPE.  While in 
the main this appears to be achieved via attendance on University courses 
other educational routes are available – perhaps what is key here is that it is 
an academic “level of thinking” that is required.  
 
Data and information regarding the availability of other relevant training 
events further supporting the eventual qualification of the RPE is still being 
analysed. It is intended to provide a comprehensive list of institutes, 
(universities etc) providing relevant training events. 
 
3.3 Regulatory requirements and recognition 
Establishment of a clear picture of the regulatory requirements for the 
training and qualification of RPEs, RPOs and workers across the EU is the 
essential first step in addressing the issue of mutual recognition.  Such a 
picture should facilitate the identification of regulatory differences of 
significance.  (A considerable amount of information has been submitted in 
respect of this issue; at this stage only a summary in respect of RPE is 
provided.) 
 
Of the 24 countries responding to date, just under half claim that the 
definition of the RPE in national legislation exactly reflects that of the QE as 
defined in Council Directive 96/29/Euratom.  Eight countries are operating on 
a definition that reflects the Directive in part with the remaining 5 countries 
not reflecting the Directive at all (however, it should be noted that for 2 of 
these 5 the situation is under review). 
 
 That said, with the exception of only 3, all countries have legislation 
requiring that RPEs are suitably trained and qualified; there is, however, a 
considerable range in what constitutes “suitably trained and qualified”.  
Comparing national legislative requirements in this area with the provisions 
for education, training and recognition specified in Communication 98/C 



 

 

133/03 from the Commission indicates that only 7 countries claim an exact 
match with 12 countries considering that their national arrangements reflect 
Communication 98/c/ 133/03 in part. As it is the differences that are 
particularly pertinent to this aspect of the ENETRAP project a follow-up 
exercise is currently underway to establish where (and why) the deviations 
from the EU provisions exist. The remaining 5 countries have no formal 
provisions, as yet, for education, training or recognition of the QE (even 
though 3 of these do a have a legislative requirement for the RPE to suitably 
trained and qualified). 
 
With few exceptions there is generally a requirement for the RPE to be 
formally recognised and in almost all cases such recognition is mandatory.  It 
is clear that there is a wide range in approaches in the mechanism for 
recognition and, again, these are being analysed in some detail.    With regard 
to the formal recognition of RPEs from other countries, 9 countries claim to 
have a system in place to address this and details as to how this works in 
practice are being analysed.  With respect to this issue a follow-up question as 
to why these countries have felt it necessary to put such a system in place is 
being asked - is there perhaps a perceived shortage of expertise either at the 
present time or foreseen? is there already a culture of workforce exchange ? 
etc etc 
 
Respondents were asked if the recognition of RPEs is time limited.  Again, 
there are a range of approaches to this; just over half apply a validity period 
(5 yrs is the most common, but the range is 1-10 years with some counties only 
applying time limitation in certain sectors eg medical) 
 
3.4 On-the-Job training 
A suitable qualification for responsible personnel in radiation protection (eg 
RPE, RPO, Medical Physicists) must be a combination of theoretical knowledge, 
and the ability (competency) to practice radiation protection.  
The theoretical knowledge is obtained by suitable education and by attending 
radiation protection training with such training courses providing a suitable 
mixture of theory and exercises (practical parts).  
Competency and skills can only be obtained by an appropriate practical 
experience which may take the form of formal on-the-job training (OJT) 
and/or  a period of work experience (WE).   
OJT as form of training requires a suitable environment where the necessary 
facilities and the infrastructure for the OJT are available. Additionally the 
direct supervision of an experienced mentor is imperative. The duration of 
OJT training activities is typically several weeks up to several months and in 
most practical cases an additional period of time to gain work experience 
(WE) is obligatory. In WE training activities, employees are actively working 
within a specific practice and are gaining in-depth knowledge of the practice 
and experience in relevant radiation protection issues. 
Most EU Member States do have legislative requirements on OJT and WE. On-
the-job training (OJT) and work experience (WE) is required especially in  
- medicine (all specialities) and 



 

 

- nuclear power plants and other nuclear installations. 
 
4. DISSEMINATION AND EXPLOITATION OF RESULTS 
 Initially this project will focus on the network of the main developers and 
providers of education and training in radiation protection in Europe.  
However, effective linkage with institutions outside of the network will be 
established in order to expand the network at a later stage. 
Mechanisms will be developed to enable effective absorption or uptake of 
outcomes by others, for example results will be transferred to the appropriate 
institutions in other EU Member States, and in particular in the New Member 
States and Candidate States. To this end, it is envisaged that ENETRAP will 
have close links with other European E&T activities, such as the EUTERP 
Platform, existing networks and other forthcoming FP6 projects, as well as 
with other international E&T activities, such as those from IAEA and IRPA. 
Links will also be established with other networks, such as the European 
ALARA Network (EAN), the Regional Eurasian and Mediterranean ALARA 
Network (REMAN), IRPA and with other international E&T activities such as 
organised by IAEA. The results of ENETRAP will be disseminated through these 
channels. The implementation of a website will be another opportunity to 
exchange information on, for instance, the training providers (dates, modules, 
language…), on the courses which are organised, on the capacities to welcome 
trainees for specific OJT. Furthermore, the availability of e-learning tools, 
the feedback from courses and the sharing of material should take advantage 
of such a website. This communication means should also facilitate the 
participation of new EU Member States. 
 
The EUTERP platform has to be considered as a key-project as far as the 
ENETRAP project is concerned. Indeed, ENETRAP will provide for useful 
deliverables regarding the Education as well as the Training in the Member 
States. On the other side, the EUTERP platform could act as the body which 
should deliver an “independent EU quality label” to the courses. Therefore, 
active co-operation will be established with this Platform. 
 
5. CONCLUSION 
Although working with a variety of responsibilities and specific professional 
aims, practitioners dealing with applications of ionizing radiation have three 
common needs with regard to radiological protection:  
- basic education and training providing the required level of 
understanding of artificial and natural radiation; 
- a standard for the recognition of skills and experience and 
- an opportunity to fine-tune and test acquired knowledge on a regular 
basis.  
The wide variety of the national approaches of the E&T programmes in 
radiological protection in Europe, hampers a common European methodology 
concerning these issues. This is particularly true for the Qualified Expert. 
Although, in this specific case, the fundamentals of the E&T programmes are 
given by a European directive, the national differences in for instance, level, 
duration, subjects, practical and theoretical proportions in a programme etc. 



 

 

create a barrier for the mutual recognition of this expert. The development of 
a common European radiation protection and safety culture and, based on 
that, the mutual recognition of radiation protection courses and the acquired 
competencies of radiation protection experts becomes crucial in a world of 
dynamic markets and increasing workers’ mobility.  
The European Network on Education and Training in Radiological Protection 
ENETRAP will make a study of the current European E&T programmes, 
regulations and skill recognitions. It will provide a proposal for harmonized 
programmes for both the educational part and the training in radiological 
protection and plans to organise a pilot session in which part of the 
programme will be delivered. In this way ENETRAP will provide the 
fundamentals on which a European umbrella organisation can build the 
organisation, follow-up and recognition of E&T programmes, which will 
contribute to an enhanced mobility of workers, teachers and students 
throughout the European countries. Furthermore it will help to increase the 
reciprocal trust and confidence in the quality and responsibility of the 
radiation protection experts and workers in the European countries. 
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