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Abstract 
The International Atomic Energy Agency (the Agency) is authorized, by its statute, to establish or adopt safety standards for the protection 
of health and minimization of danger to life and property, and to provide for their application to its own operations as well as to operations 
under its control or supervision. The Agency has been assisting, since the mid 1960’s, its Member States through mainly its Technical 
Cooperation Programme (TCP) to improve their national radiation safety infrastructures. However up to the early nineties, assistance was 
specific and mostly ad hoc and did not systematically utilize an integrated and harmonized approach to achieving effective and sustainable 
national radiation safety infrastructures in Member States. 
  
An unprecedented and integrated international cooperative effort was launched by the Agency in 1994 to establish and/or upgrade the 
national radiation safety infrastructure in more than 90 countries within the framework of its TCP through the so-called Model Project on 
Upgrading Radiation Protection Infrastructure. In this project proactive co-operation with Member States was used in striving towards 
achieving an effective and sustainable radiation safety infrastructure, compatible with the International Basic Safety Standards for Protection 
against Ionizing Radiation and for the Safety of Radiation Sources1 (the BSS) and related standards. Extension to include compatibility with 
the guidance of the Code of Conduct on the Safety and Security of Radioactive Sources2 occurred towards the end of the Model Project in 
December 2004, and with the more recent ensuing follow up projects that started in 2005. 
 
The Model Project started with 5 countries in 1994 and finished with 91 countries in 2004. Up to the end of 2007 more than one hundred 
Member States had been participating in follow up projects covering six themes - namely: legislative and regulatory infrastructure; 
occupational radiation protection; radiation protection in medical exposures; radiation protection of the public; emergency preparedness and 
response; and education and training. Each of the participating countries had its specific Radiation and Waste Safety Infrastructure Profile 
(RaWaSIP) describing the status of its safety infrastructure measured against key requirements of the international standards; and detailed 
Action Plans to rectify identified safety gaps and to monitor progress achieved. In addition, a methodology to assess the effectiveness of the 
radiation safety infrastructure (Radiation Safety and Security Infrastructure Appraisal service, RaSSIA) was established and used.   
The paper describes the vision and strategy of the Model Project and its follow up projects, and the impressive results and outcomes so far 
achieved. The results show that there was more progress achieved, in establishing sustainable national radiation safety infrastructures, 
during the 12-14 years of the implementation of the Model Project and its follow up projects than in the previous nearly 40 years of 
assistance provided by the Agency. 
 
I- Background 
By its Statute, the Agency is authorized to establish or adopt safety standards for the protection of health and 
minimization of danger to life and property, and to provide for the application of these standards to its own 
operations as well as to operations making use of materials, services, equipment, facilities, and information 
made available by the Agency. One of the main mechanisms through which these standards are applied in 
Member States is the Agency’s Technical Cooperation Programme (TCP).  
The Agency has been assisting its Member States in radiation safety since the mid 1960’s. However up to the 
early nineties, assistance was mostly ad hoc and was not part of a systematic approach to achieving effective and 
sustainable national radiation safety infrastructures in Member States. In fact nuclear and radiation safety was 
not an area of interest for many Member States and the demand for assistance through the Agency's TCP was 
small and did not reflect the real needs in this area. This situation started to change gradually after the accidents 
at Three Mile Island in 1979 and Chernobyl in 1986.  
 
Between 1984 and 1994, Agency Radiation Protection Advisory Team (RAPAT) missions were sent, on request 
by Member States, to 64 countries out of the 78 (82 %) that were then receiving Agency assistance. These 
missions assessed the radiation safety infrastructures and identified, in collaboration with the Member States, 
                                                 
1 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS, INTERNATIONAL ATOMIC ENERGY AGENCY, 
INTERNATIONAL LABOUR ORGANISATION, OECD NUCLEAR ENERGY AGENCY, PAN AMERICAN HEALTH 
ORGANIZATION, WORLD HEALTH ORGANIZATION, International Basic Safety Standards for Protection against 
Ionizing Radiation and for the Safety of Radiation Sources, Safety Series No. 115, IAEA, Vienna (1996). 
 
2 INTERNATIONAL ATOMIC ENERGY AGENCY, Code of Conduct on the Safety and Security of 
Radioactive Sources, IAEA/CODEOC/2004, IAEA, Vienna (2004). 
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the immediate and future radiation safety needs and priorities. Similarly, a number of fact-finding missions were 
also carried out in the early 90's in countries of the former Soviet Union under a United Nations Development 
Programme (UNDP)-Agency initiative for strengthening national radiation and nuclear safety infrastructures. 
The RAPAT and related activities documented major weaknesses and provided useful information for 
consideration by Member States in preparing and submitting requests for the Agency’s assistance, mainly 
through its TCP. Unfortunately the countries in question frequently did not follow up the RAPAT 
recommendations and the Agency did not have a proactive approach to systematically help Member States 
implement those recommendations.  See figure 1  
 
 

 

  
 
 
Fig1. Evolution of Agency Assistance towards Radiation Safety since 1960 
 
 
II- Why the Model Project on Upgrading radiation protection infrastructures 
The above Agency RAPAT and related missions carried out in the 80s and the beginning of the 90s showed that 
many Member States lacked adequate radiation safety infrastructures for ensuring safety and protection in 
general and appropriate regulatory control of radiation sources in particular. An assessment made by the Agency 
in 1993 on the effectiveness of its assistance clearly concluded that the vast majority of its Member States still 
had little or no infrastructure in radiation safety. Building on this “shocking” discovery and subsequent policy 
reviews, the Agency took steps to evaluate more systematically the need for technical assistance in areas of 
radiation, transport and waste safety. The outcome was the development of an integrated and proactive strategy 
designed to assess more closely needs and priorities and optimize resources for upgrading radiation, transport 
and waste safety infrastructures in Agency’s Member States receiving its assistance.  
 
The main components of this strategy, established in 1993, consisted of (a) collecting and evaluating 
information on the existing radiation, transport and waste safety infrastructure, and establishing and maintaining 
for each of these countries a "Country Profile" that described in detail the existing safety infrastructure; and (b) 
formulating and implementing Radiation and Waste Safety Action Plans customized per country to meet real 
and specific needs of each Member State. These tools, the country profiles and the action plans, together with 
supplementary methodologies for on-going assessment of Member States' progress are described in the 
following sub-sections, II-1 to II-4. It should be noted that each of these tools and methodologies underwent 
significant development and improvement as a result of the experience gained during the course of the Model 
Project.  
To implement the aforementioned strategy, the Agency in 1994, included in its TCP the Model Project on 
“Upgrading Radiation Protection Infrastructures” in Member States receiving its assistance. The Model Project 
was formulated to proactively facilitate Agency assistance to those countries which had an inadequate radiation 
safety infrastructure and which might have been receiving radiation sources, so that they could comply with the 
BSS and related standards.  
The Model Project presumed that governments and national authorities were prepared to comply with their 
obligations as described in the Preamble to the BSS. For this reason, firm commitments were obtained from all 
participating countries, and all Action Plans were discussed and finalized, and then approved by relevant 
counterparts and authorities in each participating Member State. The implementation of a country’s Action Plan 
only started after official approval had been obtained from the Member State concerned. As a result of this 
approach, Member States firmly committed themselves to establishing a national safety infrastructure, which 



included inter alia: (a) appropriate national legislation and/or regulations; (b) a regulatory authority empowered 
to authorize and inspect radiation users and to enforce the legislation and/or regulations; (c) sufficient resources 
and technical services; and (d) adequate numbers of well educated and trained staff. 
 
II-1. Country Profiles – the Radiation and Waste Safety Infrastructure Profile  
The Agency, pursuant to its remit under the above strategy of promoting effective and sustainable national 
radiation safety infrastructure for the control of radiation sources and associated practices, developed a 
knowledge-based tool which provides a comprehensive narrative description of such national safety 
infrastructures in countries receiving Agency assistance for which the BSS and other related standards are 
binding.  
As alluded to above, the format of the Country Profiles has evolved significantly over the years but, for the 
purposes of this paper, the single current terminology for the profiles (the Radiation and Waste Safety 
Infrastructure Profile (RaWaSIP)) is used to cover all the previous historical formats.  
The current RaWaSIP covers the following thematic safety areas (TSAs): (i) regulatory infrastructure and 
activities of the regulatory authority; (ii) occupational radiation protection; (iii) radiation protection in medical 
exposures; (iv) radiation protection of the public; (v) emergency preparedness and response; (vi) education and 
training; and (vii) transport safety. Each TSA is composed of a number of infrastructure elements which need to 
be in place if a Member State is to be in compliance with respect to the Standards for that TSA. Within each 
TSA, the RaWaSIP provides a concise summary of the status of a Member State for each infrastructure element, 
measured against the criteria for each element. It should be noted that the TSAs share a heritage with the 
"Milestones" used specifically in the Model Project, as discussed below. The RaWaSIPs have also recently been 
revised to include elements related to Country’s implementation of the Code of Conduct3  
The RaWaSIPs have been prepared and are regularly updated using various sources of information such as end-
of-mission expert reports, internal staff travel reports, appraisal missions reports such as the Radiation Safety 
and Security Infrastructure Appraisal (RaSSIA), the Occupational Radiation Protection Appraisal Services 
(ORPAS), the Emergency Preparedness Review (EPREV) and the Transport Safety Appraisal (TranSAS), as 
well as other relevant information made available through official correspondence and the existing Agency 
databases.  
The RaWaSIPs are intended, primarily, as a tool for: a) identifying and prioritizing assistance to a country; b) 
basic reference material for the relevant Agency staff and outside experts; and c) for management briefing 
material. The RaWaSIPs are, thus, of invaluable use to both the Agency and the Member States in terms of the 
development and maintenance of an adequate and sustainable radiation safety infrastructure. 
 
II-2. Quantitative Assessment Scheme and Performance Indicators 
The Agency identified the need for a concise, but nonetheless comprehensive scheme for the quantitative 
assessment of radiation safety infrastructure. The scheme was designed as a tool to evaluate the progress made 
in upgrading the safety infrastructure in a Member State, including the overall effectiveness of the regulatory 
framework. The objective is to enable a quantitative comparison of the infrastructure status in the participating 
Member States, with reference to the principal requirements of the BSS. Again, as previously stated, there has 
been an evolutionary process associated with the quantitative assessment scheme. 
As mentioned above, for each TSA a set of infrastructure elements has been identified for this purpose. 
Assessment criteria have been established for each infrastructure element based on the relevant requirements of 
the BSS and other related Agency safety requirements. The information contained in the profiles (RaWaSIPs) is 
compared with the assessment criteria. Graded performance indicators have been introduced to measure the 
level of achievement for each infrastructure parameter.  In assigning a performance indicator rating to each 
infrastructure element of a given TSA, the following scheme has been applied:  

• Grade 0 = Assessment criteria are not met and no significant efforts are being made to improve the 
situation. 

• Grade 1 = Assessment criteria are not met but actions are under way to make improvements. 

                                                 
3 INTERNATIONAL ATOMIC ENERGY AGENCY, Code of Conduct on the Safety and Security of 
Radioactive Sources,  IAEA/CODEOC/2004, IAEA, Vienna (2004). 



• Grade 2 = Assessment criteria are partially met and an action plan is being implemented to fully 
meet the criteria.   

• Grade 3 = Assessment criteria are fully met. 
The development of this methodology has enabled the quantification of the progress being achieved by Member 
States and it also allows trends to be established and the tracking of the historical evolution of safety 
infrastructure in all the participating countries.  
 
II-3. Radiation and Waste Safety Action Plans  
For all the participating Member States, Country Radiation and Waste Safety Action Plans were developed from 
an analysis of the above-mentioned RaWaSIPs against the international radiation safety standards and 
recognized best practices. As methodologies were developed, this involved the application of the quantitative 
assessment scheme with its performance indicators to the information in the RaWaSIP.  The establishment of 
the Actions Plans together with their ensuing effective implementation aimed at identifying safety gaps and 
subsequently rectifying them to achieve an adequate and sustainable safety infrastructure in accordance with the 
BSS and related standards.  
Action Plans developed during the Model Project covered the following five areas, then known as "milestones":  

Milestone 1: The establishment of a legislative and regulatory framework - the most time consuming 
activity, involving the drafting, approval and/or promulgation of radiation, transport and waste safety 
legislation and regulations; the creation and empowerment of a national effectively independent 
regulatory body with sufficient adequately trained staff and resources; the establishment of a working 
system of notification, authorization, inspection and enforcement for the control of radiation sources, 
together with a national register of radiation sources and installations;  
 
Milestone 2: The establishment of occupational exposure control - that included, inter alia, individual 
and workplace monitoring, dose assessment, quality management;  
 
Milestone 3: The establishment of radiation protection in medical exposure - aimed at controlling 
exposure of patients in diagnostic radiology, radiotherapy and nuclear medicine, including the 
establishment of appropriate quality assurance programmes in radiation protection;  
  
Milestone 4: The establishment of public exposure control - covering radiation protection of the public 
and the environment. It included programmes for the registration, control and safe disposal of 
radioactive waste, the control of consumer products containing radioactive substances, and 
environmental monitoring; 
 
Milestone 5: The establishment of emergency preparedness and response capabilities - involving the 
development of plans and the allocation of means to ensure the effectiveness of the national regulatory 
authority and other relevant organizations in dealing with different radiological emergency scenarios.  

Education and training activities were initially included under each relevant milestone. This involved not only 
training in radiation technologies but covered administrators, regulators, radiation protection specialists, and 
medical personnel. The establishment and sustainability of a sound safety infrastructure depends to a 
considerable extent upon national capabilities in these areas. 
It is worth noting that the implementation of milestones 2, 3, 4 and 5 was heavily dependent on the effective 
implementation of the first milestone. The Action Plans include tasks that were the responsibility of the Member 
State and tasks that were the responsibility of the Agency, with an agreed timetable.  
As experience was gained in the development and implementation of Country Action Plans, the concept of a 
Generic Action Plan was developed. In essence the Generic Action Plan was a template of all the actions that 
would need to be taken if a Member State were to go from having no infrastructure in a given TSA to having an 
adequate and sustainable infrastructure. The Generic Action Plan would then be tailored to suit the specific 
needs a Member State, based on the quantitative assessment of its current status. Using the Generic Action Plan 
as the starting point ensures a consistent approach to the provision of assistance to Member States as they strive 
to meet international standards. 
 



II-4. Peer Reviews 
As the implementation of the action plans progressed, the Agency, in agreement with the Member States 
concerned, appraised the effectiveness of the measures taken at the different stages in order to facilitate the 
identification and correction of weaknesses as well as to optimize resources. For this purpose, a document 
entitled Assessment by Peer Review of the Effectiveness of Regulatory Programmes for Protection against 
Ionizing Radiation and for the Safety of Radiation Sources was developed. This document provided basic advice 
on the conduct of peer reviews using a methodology to obtain relevant information and its analysis against 
assessment criteria using performance indicators. These Peer Review missions were implemented during the 
period 1999 - 2004, with 66 missions to 50 different Model Project countries to assess the effectiveness of the 
national infrastructures. The terms of reference for these missions were: 

• to determine the status of radiation safety and assess the national regulatory infrastructure, in 
particular how it is established, organized and implemented;  

• to determine how effective the Model Project has been in improving the situation in the country; 
and  

• to submit findings, conclusions and recommendations, if any, for further strengthening of the 
national infrastructure for radiation protection and safety.  

Based on the experience developed through the provision of safety services/appraisals and the Agency’s Safety 
Series and technical guidance, new sets of appraisals were developed such as the RaSSIA, the ORPAS, the 
EPREV, the Radiological Protection of Patients Appraisal (RPoPA) and the Integrated Regulatory Review 
Service (IRRS).  
 
III- The Model Project’s Evolution and Implementation  
It was originally envisaged, in 1994, that some five to six Agency Member States would benefit each year from 
the Model Project. However, existing RaWaSIPs and related Action Plans indicated that more than 50 countries 
were badly in need of assistance. Hence, programme and management adjustments soon had to be made and an 
integrated technical and management approach was thus developed. In support of this approach, the Agency 
appointed Technical Officers for each milestone (later to become TSAs) and ‘Regional Project Managers’ for 
each of the regions: Africa, East Asia, West Asia, Latin America, and Europe.  
Originally, they were only five countries receiving assistance under an interregional Technical Cooperation 
Model Project launched in 1994 under the project code INT/9/143 (1). Subsequently, in 1997, the activities of 
this interregional project were divided into five new regional projects: RAF/9/024 for Africa, RER/9/056 for 
Europe, RLA/9/030 for Latin America, RAS/9/021 for East Asia and the Pacific and RAW/9/006 for West Asia 
(2). As implementation proceeded each of these five regional projects were further sub-divided, in 2001, (3) into 
two projects: one on “National Regulatory Control and Occupational Radiation Protection Programmes” 
covering milestones 1 and 2, and the other on “Development of Technical Capabilities for Sustainable Radiation 
and Waste Safety” covering milestones 3, 4 and 5.  Hence a total of 10 “projects” had been implemented under 
the Model Project umbrella. This division and subdivision was dictated not by technical but purely for 
administrative reasons. Technically, they all followed the same policy and strategy, and all used the same 
assessment tools as in the implementation of the original interregional project.  
By the end of 2004, the number of participating countries in the Model Project had increased from the initial 5 
to a total of 91 (see annex 1). The countries that took part in the Model Project can be broadly grouped into 3 
categories:  those that were part of the initial group of 52 Member States; a second group of countries who 
joined in 2001, characterised by having seemingly more existing infrastructure; and a final "group" of countries 
that joined on becoming new Member States of the Agency. Each of these countries had its own specific 
RaWaSIP and relevant Action Plans to achieve compliance with the BSS and related standards.  
The Agency decided to end the first phase of the Model Projects at the end of 2004 and to pursue the Model 
Project's goals under the umbrella of five TSAs (which reflect the original Milestones) while emphasizing a 
more regional approach. This new approach was based on growing recognition that each region – Africa, Asia 
and the Pacific, Europe and Latin America – faces unique challenges and that it was imperative to find ways to 
increase sharing of knowledge and experience at the regional level to keep pace with technological evolution 
and standards development.  During the TCP cycle 2005-06 there were different administrative arrangements for 
the projects in the various regions, but by TCP cycle 2007-08, a consistent approach had been adopted for all 
regions – six regional projects, corresponding to the above five TSAs (based on the five milestones) and an 
additional regional project on education and training.  Of particular interest, TSA 1, on regulatory activities, was 



revised to include in 2005 the guidance stemming from the Code of Conduct on the Safety and Security of 
Radioactive Sources and related import and export guidance. 
While designing the Model Project, it was realized that the availability of qualified personnel was a prerequisite 
for an adequate, sustainable radiation protection infrastructure. To that end recruitment of new staff and their 
training should receive high priority. Identified training needs were included in country-specific Action Plans to 
be implemented through national, regional and interregional courses and workshops and through fellowships, 
scientific visits and on-the-job training.  
The Action Plans assumed that national staff would always be available to receive the training as scheduled. 
However this was not the always the case and the lack of qualified personnel delayed the establishment of the 
infrastructure and services that needed to be rendered. The reasons for non-availability of personnel were many: 
restrictions on recruitment, budget cuts, lack of replacements if a person leaves the country for extended time, 
etc. These difficulties, however, do not overshadow the achievements of the training and the enhancement of the 
technical capabilities in the participating countries. The training modalities used and respective number of 
participants per region are given in Table 1.    
In addition to the practical training, during 1999-2004, long-term educational courses leading to a 
diploma/certificate in radiation safety were established in Syria, Malaysia, Belarus, Greece, and Morocco. This 
was in addition to the long-standing regional postgraduate course on radiation protection and nuclear safety 
offered by Argentina. These courses benefit from the Agency's standardized syllabi and training packages, and 
Agency standards and guidelines for establishing and improving national training programmes. 
During the implementation of the Model Project, expert advice was the most effective means of technology 
transfer and the core of the Agency’s Technical Cooperation activities.  The provision of this modality of 
assistance is also shown in Table 1. 
 
Table 1: Capacity building for radiation and waste safety infrastructure and assistance in human 
resources (Radiation Protection Model Project, 1994-2004). 

Region 
Number of 
participants 
in training 
courses  

Number of 
fellowships 

Number 
of 

scientific 
visits 

Number of 
assignments 
by IAEA 
staff 

Number of 
assignments 

by 
international 
experts and 
lecturers 

Number of 
assignments 
by national 
consultants 

Number of 
participants 
in meetings 

and 
workshops 

Interregional  114 38 253 165 1 171 

Africa 887 146 41 122 166 44 206 

East Asia & 
Pacific 988 183 49 113 175 25 118 

Europe 1319 60 111 161 308 37 292 

Latin 
America 570 81 8 98 349 46 137 

West Asia 955 287 57 114 238 21 169 

TOTAL 4719 871 304 861 1401 174 1093 
 
The use of qualified experts from within the regions was promoted and their number increased with time [except 
for the Africa region].  This has many advantages including easier communication due to similarity of language, 
traditions and infrastructure. National consultants were also used although in smaller scale. 



The approach of the Model Project and the implementation of its Action Plans continued into the 2005-06 cycle 
of the TCP, but with different administrative arrangements in the various regions. However the now mature 
format of the RaWaSIP was in place, and the analysis of the information, TSA by TSA, took place using the 
now fully developed quantitative assessment scheme.  
Table 2 presents data on the training modalities used and respective number of participants across all regions in 
the radiation protection projects 2005-2007. 
Table 2. Capacity building for radiation and waste safety infrastructure and assistance in human 
resources (Radiation Protection projects 2005-2007). 
 

Region 
Training 
course 

participants 
Fellows Scientific 

visits 
IAEA 
staff 

International 
experts and 
lecturers 

National 
consultants 

Participants 
in 

management 
meetings 

TOTAL 735 67 53 95 154 82 420 

 
The experience of this "transition period" after the conclusion of the Model Project, in 2004, led to the concept 
and adoption of regional projects for all TSAs in all regions for the 2007 -08 cycle of TCP. This integrated and 
harmonised approach will continue the proactive approach established by the Model Project.  And further, it will 
address some of the previous disparities in priorities, and hence achievements, between the different TSAs, 
notably TSAs 3 to 6. 
For the 2007-08 cycle, Member States are receiving assistance under 24 regional projects corresponding to six 
(five plus one) TSAs, namely: legislative and regulatory infrastructure; occupational radiation protection; 
radiation protection in medical exposures; radiation protection of the public; emergency preparedness and 
response; and education and training.  107 Member States are receiving assistance under these regional projects. 
A further development in the area of education and training has been a shift in focus to "train the trainers". 
Increases in capability, together with sustainability, are more likely if a Member State has skilled persons that 
can be used to provide on-going training within that Member State. 
 
IV-Progress Achieved 
During the implementation period 1994-2004, project activities were continuously monitored, inter alia, through 
regular coordination and planning meetings with participating countries in each of the five regions. The 
meetings provided opportunities for direct contact with persons having political responsibilities (ministers, 
deputy ministers, members of parliament, etc.) and executive responsibilities (chairmen of atomic energy 
commissions, directors of regulatory authorities, project counterparts, etc.) in their countries with a view to 
facilitating the implementation of the project.  
As a result of the peer review missions and project monitoring activities, the implementation status by the end of 
2004 (for 87 participating countries4) was summarized as follows:  

A. Activities relating to milestone 1 were implemented with varying degrees of success: i) more than 80% 
of the participating countries had promulgated legislation compliant with the BSS, or were in the final 
stage of implementation; ii) more than 75% had adopted regulations, covering the most hazardous 
practices, and compliant with principal requirements of the BSS; iii) 65% had established and duly 
empowered a regulatory authority; iv) 60% of the participating countries had recruited a sufficient 
number of qualified personnel to discharge the regulatory authority functions; v) more than half had 
established a system for notification and authorization, operational for major practices and sources; vi) 
more than 70% had an inventory of radiation sources in place, covering major sources, including those 
of category 1 and 2; vii) more than half had established a system for inspection, which was operational 
and covered the major sources; but viii) less than 50% had an operational system for enforcement. 

                                                 
4 By end of 2004, 91 Member States participate in the Model Projects but the status of the implementation in 
four countries that had acceded recently did not permit their inclusion in this evaluation. 



From the above figures, it may be concluded that about 60% had achieved the regulatory level of 
compliance presumed in the Preamble to the BSS by completing all activities foreseen under milestone 
1. Considering the period of implementation, this specific level of achievement was much lower than 
originally expected. The time needed to overcome some of the difficulties, already identified at the 
time of project design, had been underestimated. Many countries did not attain milestone 1 for one or 
all of the following reasons:  
o long duration of legislative and regulatory procedures; 
o institutional instability;  
o budgetary constraints, resulting among other things in a high turnover of qualified staff;  
o unfocused regulatory structures (overlapping of responsibilities);  
o limited regulatory independence and empowerment;  
o inadequate supplementary documentation;  
o lack of authorization and inspection procedures and regulatory guides; and  
o insufficient financial and technical resources, trained staff, and support services. 

B.  Where possible, some activities relating to other milestones, particularly milestone 2, were initiated in 
parallel with the implementation of activities for attaining milestone 1. The progress towards 
milestones 2 by the end of 2004 can be summarized as follows: i) more than 80% of the participating 
countries had established a system for individual monitoring for external exposure, covering at least 
workers with a higher exposure risk; ii) more than 60% had the capability of or access to calibration of 
radiation monitoring instruments; iii) around 50% had operational workplace monitoring in place; iv) 
nearly 80% had a central dose record system, at least for external occupational exposures; and v) more 
than 60% had a national strategy and programme for capacity building in the field of radiation safety 
for radiation workers (however, in some instances, although such a programme was formally in place, 
significant national activities had been carried out in only an ad hoc basis). 

C. Substantial parts of the activities relating to milestones 3, 4, and 5 were still to be implemented by most 
of the participating countries by the conclusion of the Model Project. Furthermore, tools were still 
being developed at that time for the appraisal of the progress being made in the areas of medical and 
public exposure control, as well as in the development of national plans for response to radiological 
and nuclear emergencies. Details on the progress achieved by end of 2004, corresponding to the first 
phase of the Model Project, are also given in annex 2. From these details it can be seen that: 

 Milestone 3 (medical exposure control): for diagnostic radiology, nearly 20% of participants had a 
national programme in place and operational for the radiological protection of patients. About 50% of 
Member States were in the process of establishing such national programmes. For nuclear medicine, 
nearly 30% of participants had a national programme in place and operational for the radiological 
protection of patients. 30% of Member States were in the process of establishing such national 
programmes. And for radiotherapy, 30% of participants had a national programme in place and 
operational for the radiological protection of patients, with a further 40% of Member States in the 
process of establishing such national programmes. 

 Milestone 4 (public exposure control): For environmental monitoring, 30% of Member States had a 
national programme in place and a further 30% were in the process of establishing such national 
programmes. For waste management, nearly 40% of Member States had a national programme in place 
and a further 40% were in the process of establishing such national programmes.  

 Milestone 5 (emergency response plan): For the emergency response plan, about 20% of Member 
States had a national programme in place and a further 40% were in the process of establishing such 
national programmes. 

As described above, the Model Project was a major undertaking by the Agency and its Member States. A brief 
summary of the financial aspects of the Project are given in Annex 3. 
A final comment needs to be made with respect to on-going progress of Member States towards achieving 
adequate and sustainable national radiation, transport and waste safety infrastructures.  As already mentioned 
above, the requirements for TSA 1 now include aspects of the Code of Conduct on the Safety and Security of 
Radioactive Sources and the subsequent guidance for import and export. This has placed new requirements on 
Member States for achieving TSA 1. The infrastructure elements and associated requirements for the other 
TSAs have undergone refinement, again making some additional demands on Member States.  However in all 
cases, the changes are directly based on key requirements in the international safety standards.   



Notwithstanding these developments, progress towards achieving adequate and sustainable national radiation 
safety infrastructures continues to be made. Annex 4 presents graphically the status at the end of 2007 for the 
100 Member States then involved in the regional projects for radiation protection. In particular, Figure A.4.1 
presents progress in selected infrastructure elements for TSA 1, allowing comparison with the Model Project's 
milestone 1. From these data it is evident that some additional gains have been made, such as in the 
establishment of regulatory bodies. However it is also evident that the increased requirements for 
infrastructures, such as required by the Code of Conduct on the Safety and Security of Radioactive Sources for 
TSA 1, have impacted upon the apparent level of achievement. Figures A.4.2 to A.4.5 show Member States 
categorized into three bands of achievement for the remaining TSAs – high achievement means the Member 
State had performance indicator ratings of 2 or 3 for over 80% of infrastructure elements; medium means the 
Member State had performance indicator ratings of 2 or 3 for between 40 and 80% of infrastructure elements; 
and low achievement means the Member State had performance indicator ratings of 2 or 3 for less than 40% of 
the infrastructure elements. From these data it is clear that considerable progress is still required for TSA 2 to 5. 
V- Challenges for the future 
As described in this paper, the Agency has developed a proactive approach for providing assistance in an 
integrated and harmonized manner to Member States striving to establish and then maintain adequate and 
sustainable national radiation, transport and waste safety infrastructures. However the Agency should not be the 
only player in this role. Many other organizations and professional societies, national or international, can also 
make significant contributions. As an example, professional societies in developed countries represent a wealth 
of expertise and resources in the many areas of radiation, waste and transport safety, and the use of these 
resources in the assistance on developing countries would have a major positive impact. 
Table 3 presents the results of a simple analysis of a Member State's progress towards compliance with 
international safety standards and the level of membership of radiation safety related professional societies in 
that country.  A clear positive correlation is evident.  The reasons for this are likely to be many, but would 
certainly include collegial support and the opportunities for networking.  Established professional societies can 
play an active role in creating such societies in countries that lack them, or provide support in many ways to 
those with fledgling societies. 
Table 3. Comparison of the level of progress towards achieving an adequate national radiation safety 
infrastructure with the presence of an associate society of the International Radiation Protection Society 
(IRPA) in that Member State.  
 
Level of progress towards an adequate national 

radiation safety infrastructure 
Number of countries at the given level of progress 
having an Associate Society of the International 

Radiation Protection Society (IRPA) 
Low (< 40% of infrastructure elements have a PI 

rating of 2 or 3) 
3 out of 43 (7%) 

Intermediate (between 40 and > 80% of infrastructure 
elements have a PI rating of 2 or 3) 

8 out of 40 (20%) 

High (> 80% of infrastructure elements have a PI 
rating of 2 or 3) 

12 out of 23 (53%) 

 
As identified already in this paper, adequate education and training in radiation safety is a cornerstone to any 
country having an adequate and sustainable radiation safety infrastructure. Again professional societies in 
developed countries can play a role.  Such societies, which include radiation safety related societies and medical 
physics societies to name just two types, generally have well established education and training programmes. 
The transfer of this knowledge to, and the sharing of experiences with, developing countries would provide clear 
benefits.  This would fit in well with the current need for the establishment of additional education and training 
centres throughout the developing world, together with the already-established effectiveness of the "train-the-
trainer" approach. 
The Agency, again following on from the experiences of the Model Project, has developed a web-based network 
for radiation safety regulators – the Radiation Safety Regulators Network, RaSaReN – to provide a forum for 
the regulators and the Agency to exchange information and experiences. The system to date has been under-
utilized by developing countries, and one possible way to improve its use is for the developed countries to play 
mentoring role, providing initiatives and incentives for active participation. Further, support of such networks by 
the regulators and the professional societies in developed countries would raise the profile of networks and their 
increasingly important role in building capability and sustainability. 



A challenge for the Member States themselves is to take greater ownership of their progress towards achieving 
compliance with international standards.  Each Member State should be continuously utilizing the tools and 
applying the methodology described in this paper.  Member States must play a greater role in ensuring that the 
RaWaSIPs are kept up to date, and the application of the quantitative assessment scheme with the performance 
indicators should be applied regularly to provide on-going assessment of progress, and hence feedback on 
continuing needs and priorities. To help Member States take greater control in this manner, the Agency has been 
developing a Self-Assessment Tool (SAT) for each TSA to be used, as the name implies, by an individual 
Member State. Further, for the future, the Agency is developing an information management system (IMSIMS, 
an Information Management System for Identifying and Meeting Member States' Needs). This will be a 
collaborative platform allowing both the Agency and Member States counterparts to work together, including 
authorised access to their RaWaSIP, the quantitative assessment scheme, and the production of statistics. A 
means for quantitatively incorporating feedback from Member States in the application of the standards will also 
be part of IMSIMS. 
VI- Conclusions  
The Agency has defined a vision and a strategy to guide the design, planning, prioritization and delivery of its 
assistance in an integrated and harmonized manner. The strategy, which was implemented through the Model 
Project and its follow up projects, aimed at achieving an effective and sustainable national radiation safety 
infrastructure. One of the substantial benefits resulting from the Model Project has been the development and 
strengthening of regional expertise, networking and sharing of knowledge and experience, and postgraduate 
educational and training courses in radiation safety. The interest in and the awareness of the Model Project have 
led to the unprecedented active engagement of governments, at the government and regulatory authority levels, 
and of end-users in efforts to comply with the principal requirements of the BSS and related standards. The 
Agency is and will continue building on the success of the Model Project approach in order to ensure effective 
and sustainable radiation safety infrastructures in Member States and will expand this proactive approach in the 
international standards development in terms of integrating feedback from their application in a large segment of 
Member States.   
This paper has shown that substantial progress has been made in upgrading the radiation safety infrastructures in 
most participating countries. The establishment and development of regulatory frameworks and a system for 
occupational exposure control in the majority of participating Member States is indicative of the Model Project's 
success. Nonetheless, they have been impediments to achieving progress, including institutional instability, 
severe general infrastructural weaknesses, inadequate support at the decision-making level, changes in national 
programme priorities, inability to recognize the magnitude of certain problems, and failure to mobilize the 
necessary national human and financial resources.   
While the Agency continues to support the follow up to the Model Project with a view to achieving adequate 
and sustainable radiation safety infrastructures in all Member States, it has been, since the end of the first phase 
of the Model Project in 2004, focusing its support in key elements such as: i) encouraging the States to engage 
in periodic appraisals and self-assessments; ii) expanding regional cooperation, self-reliance and networking; 
and iii) further promotion of the “train-the-trainer” approach. There would seem to be a clear role for relevant 
professional societies in developed countries to provide assistance for the latter two elements. 
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Annex 1 
 

Table A.1:  91 Countries participating in the Model Project on Upgrading Radiation Protection 
Infrastructure with the year of accession. 

No. Africa Europe Latin 
America West Asia East Asia 

1. Algeria - 2002 Albania - 1996 Bolivia - 1996 
Islamic 

Republic of 
Iran - 2001 

Bangladesh - 
1996 

2. Angola - 2001 Armenia - 1996 Columbia - 
1998 Jordan - 1997 China - 2001 

3. Benin - 2003 Azerbaijan - 
2003 

Costa Rica - 
1996 

Kazakhstan - 
1996 Indonesia - 2001 

4. Burkina Faso - 
2001 Belarus - 1996 

Dominican 
Republic - 

1996 
Kuwait - 2001 Malaysia - 2001 

5. Cameroon - 1996 
Bosnia & 

Herzegovina - 
1996 

Ecuador - 
2000 

Kyrgyzstan 
Rep. - 2004 Mongolia - 1996 

6. Central African 
Republic - 2003 Bulgaria - 2001 El Salvador - 

1996 Lebanon - 1996 Myanmar - 1996 

7. Cote d’Ivoire - 
1996 Croatia - 2001 Guatemala - 

1996 Qatar - 1996 Pakistan - 2001 

8. 
Democratic Rep. 
of the Congo - 

1996 
Cyprus - 1996 Haiti - 1999 Saudi Arabia - 

1996 Philippines - 2001 

9. Egypt - 2001 Estonia - 1996 Honduras - 
2003 

Syrian Arab 
Republic - 

1997 
Singapore - 2001 

10. Ethiopia - 1996 Georgia - 1997 Jamaica - 
1997 

Tajikistan - 
2002 Sri Lanka - 1996 

11. Gabon - 1996 Hungary - 2001 Nicaragua - 
1996 UAE - 1996 Thailand - 2001 

12. Ghana - 1996 Latvia - 1996 Panama - 
1996 

Uzbekistan - 
1996 Vietnam - 1996 

13. Kenya - 2001 Lithuania - 1996 Paraguay - 
1996 Yemen - 1996  

14. Libya - 2001 FYR Macedonia 
- 1996 

Uruguay - 
2000   

15. Madagascar - 
1996 Malta - 2001 Venezuela - 

2002   
16. Mali - 1996 Moldova - 1996    
17. Mauritius - 1996 Portugal - 2001    
18. Morocco - 2001 Romania - 2001    
19. Namibia - 1996 Slovenia - 2001    
20. Niger - 1996 Turkey - 2001    

21. Nigeria - 1996 
Serbia & 

Montenegro (FR 
Yugoslavia) - 

2003 
   

22. Senegal - 1996     
23. Sierra Leone - 

1996     

24. South Africa - 
2002     

25. Sudan - 2001     
26. Tanzania - 1996     
27. Tunisia - 2001     
28. Uganda - 1996     
29. Zambia - 2002     
30 Zimbabwe - 1996     

 
 



Annex 2  
 
Table A2.1.  Implementation of essential parameters of milestone 1 (from GOV/INF/2004/13) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table A2.2.  Implementation of essential parameters of milestone 2 (from GOV/INF/2004/13) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table A2.3.  Progress achieved in implementing milestones 3-5 (from GOV/INF/2004/13) 
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Annex 3 
 
Figure A3.1.  Total expenditure by activity, across all regions, for the Model Project, 1994-2004 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Achievement by Region TSA 1 ( end of 2007)
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Achievement by Region TSA 2 ( end of 2007)
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Annex 4  
 
Figure A4.1.  Achievement in TSA 1, by infrastructure element, as at the end of 2007:  Percentage of 
countries in the regional radiation protection projects which had a performance indicator rating of 2 or 3 for the 
given infrastructure element. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure A4.2.  Achievement in TSA 2, by region, as at the end of 2007.  High achievement means the Member 
State had performance indicator ratings of 2 or 3 for over 80% of infrastructure elements; medium means the 
Member State had performance indicator ratings of 2 or 3 for between 40 and 80% of infrastructure elements; 
and low achievement means the Member State had performance indicator ratings of 2 or 3 for less than 40% of 
the infrastructure elements. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Achievement by Region TSA 3 (end of 2007)
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Achievement by Region TSA 4 ( end of  2007)
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Figure A4.3.  Achievement in TSA 3, by region, as at the end of 2007.  High achievement means the Member 
State had performance indicator ratings of 2 or 3 for over 80% of infrastructure elements; medium means the 
Member State had performance indicator ratings of 2 or 3 for between 40 and 80% of infrastructure elements; 
and low achievement means the Member State had performance indicator ratings of 2 or 3 for less than 40% of 
the infrastructure elements. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure A4.4.  Achievement in TSA 4, by region, as at the end of 2007.  High achievement means the Member 
State had performance indicator ratings of 2 or 3 for over 80% of infrastructure elements; medium means the 
Member State had performance indicator ratings of 2 or 3 for between 40 and 80% of infrastructure elements; 
and low achievement means the Member State had performance indicator ratings of 2 or 3 for less than 40% of 
the infrastructure elements. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Achievement by Region TSA 5 ( end of 2007)
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Figure A4.5.  Achievement in TSA 5, by region, as at the end of 2007.  High achievement means the Member 
State had performance indicator ratings of 2 or 3 for over 80% of infrastructure elements; medium means the 
Member State had performance indicator ratings of 2 or 3 for between 40 and 80% of infrastructure elements; 
and low achievement means the Member State had performance indicator ratings of 2 or 3 for less than 40% of 
the infrastructure elements. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


