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to provide for the application of these standards.

The publications by means of which the IAEA establishes standards are issued in the 
IAEA Safety Standards Series. This series covers nuclear safety, radiation safety, transport 
safety and waste safety. The publication categories in the series are Safety Fundamentals, 
Safety Requirements and Safety Guides.

Information on the IAEA’s safety standards programme is available on the IAEA Internet 
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http://www-ns.iaea.org/standards/

The site provides the texts in English of published and draft safety standards. The texts 
of safety standards issued in Arabic, Chinese, French, Russian and Spanish, the IAEA Safety 
Glossary and a status report for safety standards under development are also available. For 
further information, please contact the IAEA at: Vienna International Centre, PO Box 100, 
1400 Vienna, Austria. 

All users of IAEA safety standards are invited to inform the IAEA of experience in their 
use (e.g. as a basis for national regulations, for safety reviews and for training courses) for the 
purpose of ensuring that they continue to meet users’ needs. Information may be provided via 
the IAEA Internet site or by post, as above, or by email to Offi  cial.Mail@iaea.org.

RELATED PUBLICATIONS

The IAEA provides for the application of the standards and, under the terms of Articles III 
and VIII.C of its Statute, makes available and fosters the exchange of information relating 
to peaceful nuclear activities and serves as an intermediary among its Member States for this 
purpose.

Reports on safety in nuclear activities are issued as Safety Reports, which provide 
practical examples and detailed methods that can be used in support of the safety standards.

Other safety related IAEA publications are issued as Emergency Preparedness and 
Response publications, Radiological Assessment Reports, the International Nuclear Safety 
Group’s INSAG Reports, Technical Reports and TECDOCs. The IAEA also issues reports 
on radiological accidents, training manuals and practical manuals, and other special safety 
related publications. 

Security related publications are issued in the IAEA Nuclear Security Series.
The IAEA Nuclear Energy Series comprises informational publications to encourage 

and assist research on, and the development and practical application of, nuclear energy for 
peaceful purposes. It includes reports and guides on the status of and advances in technology, 
and on experience, good practices and practical examples in the areas of nuclear power, the 
nuclear fuel cycle, radioactive waste management and decommissioning.



IMPACT OF THE IAEA  POSTGRADUATE 
EDUCATIONAL COURSE IN RADIATION 

PROTECTION AND THE SAFETY  
OF RADIATION SOURCES  

(1981–2015)



AFGHANISTAN
ALBANIA
ALGERIA
ANGOLA
ANTIGUA AND BARBUDA
ARGENTINA
ARMENIA
AUSTRALIA
AUSTRIA
AZERBAIJAN
BAHAMAS
BAHRAIN
BANGLADESH
BARBADOS
BELARUS
BELGIUM
BELIZE
BENIN
BOLIVIA, PLURINATIONAL 

STATE OF
BOSNIA AND HERZEGOVINA
BOTSWANA
BRAZIL
BRUNEI DARUSSALAM
BULGARIA
BURKINA FASO
BURUNDI
CAMBODIA
CAMEROON
CANADA
CENTRAL AFRICAN

REPUBLIC
CHAD
CHILE
CHINA
COLOMBIA
CONGO
COSTA RICA
CÔTE D’IVOIRE
CROATIA
CUBA
CYPRUS
CZECH REPUBLIC
DEMOCRATIC REPUBLIC

OF THE CONGO
DENMARK
DJIBOUTI
DOMINICA
DOMINICAN REPUBLIC
ECUADOR
EGYPT
EL SALVADOR
ERITREA
ESTONIA
ESWATINI
ETHIOPIA
FIJI
FINLAND
FRANCE
GABON
GEORGIA

GERMANY
GHANA
GREECE
GRENADA
GUATEMALA
GUYANA
HAITI
HOLY SEE
HONDURAS
HUNGARY
ICELAND
INDIA
INDONESIA
IRAN, ISLAMIC REPUBLIC OF 
IRAQ
IRELAND
ISRAEL
ITALY
JAMAICA
JAPAN
JORDAN
KAZAKHSTAN
KENYA
KOREA, REPUBLIC OF
KUWAIT
KYRGYZSTAN
LAO PEOPLE’S DEMOCRATIC 

REPUBLIC
LATVIA
LEBANON
LESOTHO
LIBERIA
LIBYA
LIECHTENSTEIN
LITHUANIA
LUXEMBOURG
MADAGASCAR
MALAWI
MALAYSIA
MALI
MALTA
MARSHALL ISLANDS
MAURITANIA
MAURITIUS
MEXICO
MONACO
MONGOLIA
MONTENEGRO
MOROCCO
MOZAMBIQUE
MYANMAR
NAMIBIA
NEPAL
NETHERLANDS
NEW ZEALAND
NICARAGUA
NIGER
NIGERIA
NORTH MACEDONIA
NORWAY
OMAN

PAKISTAN
PALAU
PANAMA
PAPUA NEW GUINEA
PARAGUAY
PERU
PHILIPPINES
POLAND
PORTUGAL
QATAR
REPUBLIC OF MOLDOVA
ROMANIA
RUSSIAN FEDERATION
RWANDA
SAINT LUCIA
SAINT VINCENT AND 

THE GRENADINES
SAN MARINO
SAUDI ARABIA
SENEGAL
SERBIA
SEYCHELLES
SIERRA LEONE
SINGAPORE
SLOVAKIA
SLOVENIA
SOUTH AFRICA
SPAIN
SRI LANKA
SUDAN
SWEDEN
SWITZERLAND
SYRIAN ARAB REPUBLIC
TAJIKISTAN
THAILAND
TOGO
TRINIDAD AND TOBAGO
TUNISIA
TURKEY
TURKMENISTAN
UGANDA
UKRAINE
UNITED ARAB EMIRATES
UNITED KINGDOM OF 

GREAT BRITAIN AND 
NORTHERN IRELAND

UNITED REPUBLIC
OF TANZANIA

UNITED STATES OF AMERICA
URUGUAY
UZBEKISTAN
VANUATU
VENEZUELA, BOLIVARIAN 

REPUBLIC OF 
VIET NAM
YEMEN
ZAMBIA
ZIMBABWE

The following States are Members of the International Atomic Energy Agency:

The Agency’s Statute was approved on 23 October 1956 by the Conference on the Statute of the 
IAEA held at United Nations Headquarters, New York; it entered into force on 29 July 1957. 
The Headquarters of the Agency are situated in Vienna. Its principal objective is “to accelerate and enlarge 
the contribution of atomic energy to peace, health and prosperity throughout the world’’.



IAEA-TECDOC-1882

IMPACT OF THE IAEA  POSTGRADUATE 
EDUCATIONAL COURSE IN RADIATION 

PROTECTION AND THE SAFETY  
OF RADIATION SOURCES  

(1981–2015)

INTERNATIONAL ATOMIC ENERGY AGENCY
VIENNA, 2019



COPYRIGHT NOTICE

All IAEA scientific and technical publications are protected by the terms of 
the Universal Copyright Convention as adopted in 1952 (Berne) and as revised 
in 1972 (Paris). The copyright has since been extended by the World Intellectual 
Property Organization (Geneva) to include electronic and virtual intellectual 
property. Permission to use whole or parts of texts contained in IAEA publications 
in printed or electronic form must be obtained and is usually subject to royalty 
agreements. Proposals for non-commercial reproductions and translations are 
welcomed and considered on a case-by-case basis. Enquiries should be addressed 
to the IAEA Publishing Section at: 

Marketing and Sales Unit, Publishing Section 
International Atomic Energy Agency 
Vienna International Centre
PO Box 100
1400 Vienna, Austria
fax: +43 1 26007 22529
tel.: +43 1 2600 22417
email: sales.publications@iaea.org 
www.iaea.org/publications

For further information on this publication, please contact:

Regulatory Infrastructure and Transport Safety Section
International Atomic Energy Agency

Vienna International Centre
PO Box 100

1400 Vienna, Austria
Email: Official.Mail@iaea.org

© IAEA, 2019
Printed by the IAEA in Austria

Septemeber 2019

IAEA Library Cataloguing in Publication Data

Names: International Atomic Energy Agency.
Title: Impact of the IAEA postgraduate educational course in radiation protection and the 

safety of radiation sources (1981-2015) / International Atomic Energy Agency.
Description: Vienna : International Atomic Energy Agency, 2019. | Series: IAEA TECDOC 

series, ISSN 1011–4289 ; no. 1882 | Includes bibliographical references.
Identifiers: IAEAL 19-01262 | ISBN 978–92–0–159319–1 (paperback : alk. paper) | ISBN 

978–92–0–159419–8 (pdf)
Subjects: LCSH: Radiation — Safety measures. | Impact assessment. | Professional 

development. | International Atomic Energy Agency.



 

 

FOREWORD 

The IAEA promotes peaceful uses of nuclear energy, while recognizing that the safe use of radiation 
technology and nuclear applications depends on maintaining a competent and skilled workforce. The 
IAEA Statute authorizes the IAEA to encourage the exchange and training of scientists and experts in 
peaceful uses of nuclear energy, and to provide for the application of standards of safety for protection 
of health and minimization of danger to life and property, at the request of a State, to any of that State’s 
activities in the field of atomic energy. Each of these elements is essential to ensuring the suitable 
qualification of personnel and the protection of people and the environment from harmful effects of 
ionizing radiation. 

The IAEA’s Postgraduate Educational Course (PGEC) in Radiation Protection and the Safety of 
Radiation Sources is a central part of the IAEA’s training and education programme. The PGEC is 
intended to assist Member States in acquiring the radiation protection knowledge and skills necessary 
for the safe use of radiation sources. The course includes a ‘train the trainers’ module for participants 
who may themselves become trainers, thus supporting the sustainability of the training delivered by 
providing participants with the necessary skills to organize and deliver similar training courses in turn. 

The first PGEC in Radiation Protection and the Safety of Radiation Sources was conducted in Argentina 
in 1981; since then, the course has been delivered in Asia, Africa, Europe and Latin America. The PGEC 
is held regularly at nine IAEA Regional Training Centres and is conducted in Arabic, English, French, 
Portuguese, Russian and Spanish. To date, over 1900 participants from more than 120 IAEA Member 
States have successfully completed the PGEC. 

This publication reports on an evaluation of the impact of the PGEC on the professional development 
of its participants, on use of the knowledge and skills acquired by the participants during the course, and 
on the strengthening of Member State radiation safety infrastructures. The evaluation covers 77 PGECs 
held between 1981 and 2015. 

The IAEA would like to thank all the PGEC participants who participated in the evaluation and 
expresses its appreciation to all the participants who contributed to this publication. Particular thanks 
are due to G. Jorant (France) and S. Ticevic (Norway) for their assistance in the drafting and reviewing 
of this publication. The IAEA officer responsible for this publication was A. Luciani of the Division of 
Radiation, Transport and Waste Safety. 
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 INTRODUCTION 

1.1. BACKGROUND 

The peaceful uses of radiation have many beneficial applications and have an increasing importance in 
a wide range of areas. 

Radiation is commonly used in industry (e.g. to irradiate food, to sterilize goods, to measure the 
properties of materials and to check their structural integrity). It is also widely used in the field of 
medicine, such as in diagnostic examinations (e.g. to detect and diagnose injury) and, at higher doses, 
in radiotherapy (to treat patients with cancer). 

Radiation is also used in research and education for a number of purposes, including in geological testing 
and in biological and medical research. 

A highly competent and well-educated workforce is needed to ensure that the use of radiation 
technologies, the transport of radioactive materials and dealing with radioactive waste are controlled 
within an appropriate legal and regulatory infrastructure, thus protecting people and the environment 
from potential harmful effects of radiation. 

The Statute of the International Atomic Energy Agency authorizes the Agency to encourage the 
exchange and training of scientists and experts in the field of peaceful uses of atomic energy (Article 
III.A.4). 

The Statute (Article III.A.6) also authorizes the Agency to establish standards of safety for protection 
of health and minimization of danger to life and property, and to provide for the application of these 
standards to the operations making use of materials, services, equipment, facilities, and information 
made available by the Agency or at its request or under its control or supervision; and to provide for the 
application of these standards, at the request of the parties, to operations under any bilateral or 
multilateral arrangement, or, at the request of a State, to any of that State’s activities in the field of 
atomic energy. 

The IAEA has developed several approaches and mechanisms to fulfil its statutory function of 
supporting Member States in applying the IAEA safety standards, including rendering radiation safety 
services, providing technical cooperation, fostering information exchange, encouraging knowledge 
management and networking, and promoting education and training. 

The education and training activities conducted, supported and promoted by the IAEA are aimed 
specifically at supporting Member States in the application of IAEA safety standards. 

The education and training activities of the IAEA follow the resolutions of IAEA General Conferences 
and reflect IAEA safety standards and guidance [1–4]. The IAEA’s Division of Radiation, Transport 
and Waste Safety has developed a comprehensive portfolio of training packages and material. 

The IAEA Postgraduate Educational Course in Radiation Protection and the Safety of Radiation Sources 
(PGEC) is a central part of the programme to address Member States’ needs for education and training. 

The PGEC features a comprehensive and multidisciplinary programme targeting young professionals 
who may in later years become senior managers or decision makers with responsibilities relating to 
radiation protection. The course is hosted by designated IAEA Regional Training Centres (RTCs) in 
Africa, Asia, Europe and Latin America [5, 6]. 

Over the years of its existence, the PGEC has been constantly updated, enhanced and improved to meet 
changing requirements. 

The IAEA Steering Committee on Education and Training in Radiation, Transport and Waste Safety 
recommended that specific impact evaluations be conducted. The impact evaluation should ensure a 
consistent approach to the process of continuous improvement for the programme and to generate 
evidence on its effectiveness [7]. 

As a result of this recommendation, a pilot evaluation was devised and conducted which covered four 
sample PGEC courses, from the Latin America and the Caribbean Region and from the Europe Region.  
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The findings highlighted the importance of the PGEC in developing the basic competence of participants 
in radiation protection and the safety of radiation sources. 

Building on the lessons learned from the pilot evaluation, the evaluation questionnaires were redesigned 
to include specific questions on the application of knowledge and skills by the participants. 

A wider impact evaluation was initiated in 2016 which covered 77 PGECs held between 1981 and 2015. 
The results of this wider impact evaluation are presented here. 

1.2. OBJECTIVE 

This report presents the results of the impact evaluation for the IAEA Postgraduate Educational Course 
in Radiation Protection and the Safety of Radiation Sources (PGEC) for the period 1981 to 2015. 

The report considers both the professional development of the participants (at the individual level) and 
the use of their learning towards strengthening radiation safety infrastructure (at the organizational level 
and at the national level). 

The report also provides organizations offering education and training in the field of radiation protection 
and safety with a methodology for conducting their own impact evaluation. 

1.3. SCOPE 

The report describes the methodology and results of an impact evaluation of the IAEA PGEC. The 
impact evaluation was conducted in terms of the professional development of the participants, as well 
as the utilization of knowledge and skills acquired during the PGEC in strengthening the radiation safety 
infrastructure at the organizational level and at the national level. 

The evaluation covers 77 PGECs that were conducted at the current IAEA Regional Training Centres 
in Algeria, Argentina, Belarus, Brazil, Ghana, Greece, Malaysia, Morocco and Syria between 1981 and 
2015. 

1.4. STRUCTURE 

This report has nine sections including this introduction (Section 1). 

Sections 2 introduces the programme structure (course structure and delivery modes) of the IAEA 
Postgraduate Educational Course in Radiation Protection and the Safety of Radiation Sources (PGEC). 

Section 3 presents the approach to and method of the evaluation of the impact of the PGEC. 

Sections 4 to 8 present the findings of the impact evaluation. 

Section 4 provides a cross-regional overview of the impact evaluation. 

Sections 5 to 8 present results for each of the four world regions covered by the programme, namely: 
Africa Region; Asia and the Pacific Region; Europe Region; and Latin America and the Caribbean 
Region. 

Section 9 presents conclusions with the key findings of the impact evaluation for the PGEC. 

Finally, Annexes I to III present the four questionnaires submitted to the participants. 

 

 COURSE STRUCTURE AND MODES OF DELIVERY OF THE PGEC 

2.1. THE PGEC PROGRAMME 

The IAEA PGEC programme provides young professionals with a solid foundation in radiation 
protection and radiation safety. 

The course content is based on IAEA safety standards and other international norms, recommendations 
and guidance. The course includes a ‘train the trainers’ module to provide participants with the necessary 
skills to organize and deliver similar training courses themselves. 
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The PGEC, lasting between 21 and 26 weeks to take account of local circumstances, entails three 
discrete types of activity: didactic (educational) activities, assessment activities and evaluation activities. 

The didactic activities include theoretical and practical training based on the PGEC syllabus published 
in the IAEA Training Course Series [5]. 

The syllabus reflects current IAEA safety standards. The syllabus includes the following 12 parts: 

– Part I: Review of fundamentals; 
– Part II: Quantities and measurements; 
– Part III: Biological effects of ionizing radiation; 
– Part IV: The international system of radiation protection and the regulatory framework; 
– Part V: Assessment of external and internal exposures (other than medical exposures); 
– Part VI: Planned exposure situations: generic requirements; 
– Part VII: Planned exposure situations: medical applications; 
– Part VIII: Planned exposure situations: non-medical applications; 
– Part IX: Emergency exposure situations; 
– Part X: Existing exposure situations; 
– Part XI: Training the trainers; 
– Part XII: Work projects. 

Didactic activities include: 

– Lectures provided by local and international experts in the subject matter; 
– Individual and/or group laboratory exercises; 
– Technical visits and case studies; 
– Work projects. 

Assessment activities are used to measure the knowledge and skills gained by the students at various 
points throughout the course (see Fig. 1). Assessment activities include: 

– On-line pre-training (A.1 in Fig. 1) and testing, which is done on-line prior to classroom 
learning; 

– Verification (examination) of knowledge and skills gained for each part (A.2 in Fig. 1); 
– Individual work projects (A.3 in Fig. 1), which are aimed at giving participants the opportunity 

to apply their knowledge and skills in addressing a real-life scenario, such as a specific problem 
in radiation protection in their Member State). 

Evaluation activities focus on the adequacy and effectiveness of the course (see Fig. 1). Evaluation 
activities include: 

– pre-training and post-training tests (B.1 and B.3 in Fig. 1) to assess knowledge gained in the 
training; 

– feedback questionnaires collected after completion of each part of the course (B.2 in Fig. 1); 
– a questionnaire on evaluation of impacts (B.4 in Fig. 1), the results of which are included in this 

report; these questionnaires enable the long term follow-up of the participants after one year, 
three years and five years. 

Figure 1 provides an overview of the didactic activities, assessment activities and evaluation activities 
of the PGEC, as well as of the time-frame for their conduct. 

2.2. A ‘BLENDED LEARNING’ APPROACH TO THE PGEC 

The PGEC was delivered in a purely didactic manner until the end of 2012. In 2013 the PGEC adopted 
a ‘blended learning’ approach that combines e-learning with face-to-face learning, to utilize the best 
aspects of both. 

The blended learning approach to the PGEC optimizes the use of available resources, facilitates the 
various activities, and provides a platform for future networking and for engaging course participants 
interactively. The blended learning approach also facilitates assessment and evaluation activities for the 
PGEC [8]. 
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The blended learning approach is enabled by the IAEA’s on-line education and training platform, the 
Cyber Learning Platform for Network Education and Training (CLP4NET). 

The blended learning approach involves close collaboration between the IAEA and the PGEC directors 
at the IAEA Regional Training Centres. Activities to further develop the blended learning approach are 
currently under consideration, as indicated in Table 1. 

 

 

 
 

 
FIG. 1. Didactic activities, assessment activities and evaluation activities of the PGEC. Note: ‘Part’ refers to 

the parts the syllabus is structured into. 

TABLE 1. ‘BLENDED LEARNING’: CURRENT AND FUTURE STATUS. OVERVIEW OF THE 
ASSESSMENT (A.1–A.3) AND THE EVALUATION (B.1–B.4) 

Activity 
PGEC blended learning components 

Current Future 
Didactic     
All parts CL  CL EL 
Assessment     

Pre-training course (A.1)  EL  EL 
Examinations (A.2) CL  CL  
Work projects (A.3) CL  CL  

Evaluation     
Pre-training and post-training tests (B.1, B.3) CL   CL/EL 
Participants’ feedback questionnaires (B.2)  EL  EL 
Impact evaluation (B.4)   EL  EL 

Note: See the mechanism shown in Fig. 1. 
Note: CL: classroom learning; EL: e-learning. 

Time-frame Didactic activities Assessment (A) and evaluation (B) 
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 METHOD FOR THE IMPACT EVALUATION FOR THE PGEC 

3.1. OBJECTIVES OF THE IMPACT EVALUATION FOR THE PGEC 

The basis for the impact evaluation for the PGEC is derived from the Kirkpatrick model. The Kirkpatrick 
model, one of the most widely used models for the evaluation of training, uses four levels of evaluation 
to judge the effectiveness of a training programme [9]. 

The impact evaluation is geared towards two main objectives [10]. One seeks to understand the effects 
of the PGEC on the daily practice and the careers of its participants. The other examines the outcomes 
of the PGEC for local and national radiation safety infrastructures. 

3.1.1. Professional development of participants 

Participants need to be able to apply their competence and to transfer it readily from the PGEC to their 
organization and their daily work. In practice, however, local and specific circumstances may slow or 
even restrict such a transfer. 

The impact evaluation, by means of recurrent and coordinated questionnaires (B.4), looked at the extent 
to which participants apply their newly acquired competence after they return to work in their Member 
States. It also sought to identify any barriers stopping them from doing so. 

Additionally, the impact evaluation questionnaire records changes, prompted by the PGEC, that have 
occurred in the professional positions of the participants in terms of decision-making responsibilities 
and additional responsibilities. 

3.1.2. Organizational and national radiation safety infrastructure 

Beyond following the professional development of PGEC participants, the impact evaluation also 
focused on the degree to which targeted outcomes have been achieved as a result of the training [11]. 

To do so, the general outcomes of the programme were determined in relation to the seven thematic 
safety areas (TSAs) in radiation protection by which the IAEA categorizes the radiation safety 
infrastructure in its Member States. 

This is done to ensure that all relevant IAEA safety standards are covered in a comprehensive and 
consistent manner [12]. 

The seven TSAs are: 

– TSA1: Regulatory infrastructure; 
– TSA2: Radiological protection in occupational exposure; 
– TSA3: Radiological protection in medical exposure; 
– TSA4: Public radiological protection and environmental protection; 
– TSA5: Emergency preparedness and response; 
– TSA6: Education and training in radiation, transport and waste safety; 
– TSA7: Transport safety. 

Participants surveyed were invited to state the extent to which the knowledge they had gained from the 
PGEC had been used to improve the national radiation safety infrastructure (see Annexes I and III, Part 
3, for the questions relating to the different TSAs)1. 

The impact evaluation for the PGEC combines what is referred to in the Kirkpatrick model as Level 3 
(behaviour) and Level 4 (results), following the approach to the evaluation as described here. 

                                                      
1 For a general overview of the different TSAs covered by the evaluation questionnaires and for more details, refer 
to Annex I, Part III, Question 13 and Annex II, Part III, Question 14. 
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3.2. PARTICIPANTS SURVEYED FOR THE IMPACT EVALUATION 

3.2.1. Short term and long term follow-up of the impact of the PGEC 

Impact evaluations were conducted following a recommendation of the IAEA Steering Committee on 
Education and Training in Radiation, Transport and Waste Safety, to ensure a consistent approach to the 
process of continuous improvement for the PGEC and to generate evidence on its effectiveness. 

The evaluation process followed an approach of surveying groups of participants one year, three years 
or five years after completion of the courses, as agreed with the directors of the PGEC Regional Training 
Centres. 

This was the first impact evaluation for the PGEC, and participants were thus surveyed after only one 
of the time intervals (i.e. after one year, after three years or after five years). In the future, surveying the 
same groups of participants at further intervals, and thus after successively greater time periods, would 
provide valuable data, notably in terms of professional development. 

The two-year differences between the intervals for the surveys for different groups did take account in 
general of participants’ progressive application of their PGEC related learning in their daily practice. 

Completing the periodic surveys, a one-off ‘historical evaluation’ (hereinafter termed the ‘historical 
evaluation’) includes those courses organized before 2011 whose impacts were not recorded in the 
previous surveys. The historical evaluation offered an opportunity to access a larger number of 
participants, in addition to providing insights on the long term effects of the PGEC. 

Altogether, since the first PGEC was held (in 1981) in Argentina, 90 courses have been conducted, 
training over 1600 participants from more than 120 Member States. The impact evaluation, conducted 
from 2016, covered 77 courses run between 1981 and 2015, for which 1404 participants were eligible 
for the survey. 

3.2.2. Response rates for the impact evaluation 

Figure 2 shows the response rates in relation to the total number of participants completing the courses 
(i.e. the ‘respondents’). It was observed that the response rates decrease over time, with a high of 81% 
and a low of 38%. This was especially true for the historical evaluation, which covered courses that took 
place from 1981 to 2010. 

3.3. QUESTIONNAIRES FOR THE IMPACT EVALUATION 

In line with the aforementioned approach of periodic surveys (see Section 3.2.1), three questionnaire 
templates were developed to conduct the impact evaluation for the PGEC course, namely2: 

– a follow-up questionnaire after one year; 
– a follow-up questionnaire after three to five years; 
– for the historical evaluation, a follow-up questionnaire after more than five years. 

                                                      
2 The questionnaire templates are provided in Annexes I to III. 
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FIG. 2. Response rates for the impact evaluation questionnaire after completion of the courses: after one year, T 
(total respondents) = 103; after three years, T = 69; after five years, T = 43; historical evaluation, T = 431. 

All questionnaires share the same three parts: (1) ‘personal background’; (2) ‘professional development’ 
(notably identifying the participants’ working areas and professional levels before and after of the 
course); and (3) ‘using and sharing what you learned’ (identifying the participants’ impact on the local 
and national radiation safety infrastructure). 

Beyond a shared core of questions, the questionnaires differ from each other partly in order to capture 
the most from the different survey times. The ‘one year after’ questionnaire focuses on the short term 
effects of the PGEC, such as its impact on the participants’ performance and additional responsibilities. 

Both the ‘three years after’ and the ‘five years after’ questionnaires examine whether participating in 
the PGEC helped participants to take other, more specialized, courses and/or training. Finally, the 
historical evaluation broadly covered the same areas at a relatively higher level. 

The questionnaires were provided in the language of the course, i.e. in either Arabic, English, French, 
Portuguese, Russian or Spanish. Answers were translated into English for the evaluation. 

3.4. ANALYSIS AND REPORTING OF OUTCOMES OF THE IMPACT EVALUATION: KEY 
CONSIDERATIONS 

3.4.1. A regional overview of the impact evaluation 

The outcomes of the impact evaluation are organized to provide a regional overview in line with the 
allocation by the IAEA Department of Technical Cooperation of IAEA Member States to four world 
regions: Africa Region; Asia and the Pacific Region; Europe Region; and Latin America and the 
Caribbean Region. 

In general, when two or more courses were conducted in the same year, or in the same period for a given 
location, the data have been merged; e.g. PGEC courses held in Algeria and Ghana in 2013 (Africa 
Region), or courses held in Malaysia in 2014 and 2015 (Asia and the Pacific Region): refer to Table 2 
for the complete overview. 

Similarly, if for a given Region the impact evaluation has been conducted for only one PGEC course, 
then the outcomes have been reported for that course only; e.g. for the PGEC course offered in Belarus 
in 2013 (Europe Region). 

As for the historical evaluation, results have been merged for each Region to evaluate the long term 
impact of the courses. 
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TABLE 2. OVERVIEW OF THE IMPACT EVALUATIONS FOR TRAINING COURSES HELD 
AT THE VARIOUS IAEA REGIONAL TRAINING CENTRES 

After one year After three years After five years Historical evaluation 

Algeria Algeria Argentina Argentina (29 courses) 
Argentina Belarus Malaysia Belarus (7 courses) 
Brazil Ghana Morocco Greece (3 courses) 
Ghana Malaysia (2 courses)  Malaysia (7 courses) 
Greece   Morocco (6 courses) 
Malaysia (2 courses)   Syrian Arab Rep. (10 courses) 

3.4.2. Quantitative and qualitative answers in the evaluation 

While ratings (quantitative answers) of participants who had responded (i.e. respondents) provide an 
overview of the various aspects of the impact of the courses, the open questions (with qualitative 
answers) allow for a more specific understanding3. 

Examples and quotes are included throughout the report to highlight the diversity of those answers. 

3.4.3. Factors in applying knowledge and skills that are unrelated to training 

Many factors unrelated to attending the PGEC can influence the participant’s level of application of 
knowledge, skills and attitudes gained from the course. 

Such factors that may have a negative effect include a lack of resources, lack of encouragement and lack 
of opportunities within the organization. Merit awards, recognition and praise from managers or an 
encouraging atmosphere at work have a positive influence on the application of learning [13]. 

These factors are often mentioned in comments by participants, but they are difficult to record 
meaningfully and their effects cannot be accurately estimated. 

3.5. THE DATA COLLECTION PROCESS FOR THE EVALUATION 

3.5.1. Distribution of questionnaires 

The IAEA’s on-line education and training platform, the Cyber Learning Platform for Network 
Education and Training (CLP4NET), was used to distribute the questionnaires and to serve as a 
repository for the replies, for several reasons. 

Firstly, CLP4NET provides support to its users and serves as a secure repository for data collected. 
Secondly, as the platform hosts the PGEC’s on-line pre-training course, participants already had access 
to the platform. Thirdly, embedding the impact evaluation into the course as an on-line activity, and as 
an integral part of the blended learning approach, made it easier to conduct long term follow-up. 

The initial step of the data collection process consisted in registering the participants in the PGEC course 
on the platform (see Fig. 3). A link to the on-line questionnaire was distributed with a submission 
deadline of three weeks. 

 

FIG. 3. Data collection process for the impact evaluation for the PGEC course. NLO: national liaison officer; 
PMO: programme management officer. 

 

                                                      
3 Qualitative answers were interpreted by grouping them according to the working categories of the participants, 
with priority given to the PGEC’s target group, those working for the regulatory body (i.e. ‘regulators’). 
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Follow-up reminders, primarily per e-mail, were sent to participants who had not responded in the first 
or second week after distribution of the on-line questionnaire. 

Finally, upon expiry of the deadline, national liaison officers of the respective Member States of the 
participants as well as IAEA programme management officers for the relevant courses were contacted. 

3.5.2. Challenges in collecting responses to the questionnaires 

Two main challenges were faced in collecting responses to the questionnaires: in contacting the 
participants and in ensuring successful completion of the questionnaires. 

The main difficulty in contacting the participants concerned the differing availability of their contact 
details. Since the PGEC impact evaluation extended back to 1981, e-mail addresses were often lacking. 

Outdated work e-mail addresses, closed e-mail accounts and errors in databases likewise made it 
difficult to reach participants. 

These issues were partly resolved by involving IAEA Regional Training Centres and cross-matching 
databases. Contacting participants who had responded and requesting alternative contact details for 
participants who had not responded proved to be another effective approach. Frequently, PGEC 
participants had formed professional relationships and had kept in touch with one another after the 
course. 

The second challenge concerned non-completion of the questionnaires. Heavy workloads, low interest 
in the follow-up or other issues may explain the absence of responses. 

Additional reasons for non-completion of the questionnaires originated from technical difficulties, such 
as difficulties with the on-line connection of the participant. 

 RESULTS OF THE IMPACT EVALUATION FOR THE PGEC: 
GENERAL OVERVIEW 

4.1. CONDUCT OF THE PGEC 

The PGEC has been conducted regularly at IAEA Regional Training Centres since 1981 to train 
participants from Member States that receive technical assistance from the IAEA. 

The first ever IAEA PGEC was held in Argentina in Spanish for the Latin America and the Caribbean 
Region in 1981. 

The PGEC is currently run worldwide on a regional basis and is delivered in six different languages 
(Arabic, English, French, Portuguese, Russian and Spanish) at seven IAEA Regional Training Centres: 

– in the Africa Region (Algeria, Ghana and Morocco); 
– in the Latin America and the Caribbean Region (Argentina and Brazil); 
– in the Europe Region (Greece and Belarus); 
– in the Asia and the Pacific Region (Malaysia)4. 

The impact evaluation for the PGEC presented in this TECDOC includes answers from 646 respondents 
from the 1404 participants in 77 courses that were run between 1981 and 2015 (see Table 3). 

4.2. PROFESSIONAL BACKGROUND OF PARTICIPANTS 

In recognition of the fact that Member States need to establish or to strengthen their regulatory 
competence in radiation protection and the safety of radiation sources, priority in the selection of 
participants is given to young professionals who had recently joined a regulatory body. 

                                                      
4 The four regions correspond to the IAEA Department of Technical Cooperation’s four regions: Africa Region; 
Asia and the Pacific Region; Europe Region; and Latin America and the Caribbean Region. 
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TABLE 3. IMPACT EVALUATION CONDUCTED ONE YEAR, THREE YEARS AND FIVE 
YEARS AFTER COMPLETION OF THE COURSE, PLUS HISTORICAL EVALUATION, UP TO 
2015: IAEA REGIONAL TRAINING CENTRES IN ALGERIA (ALG), ARGENTINA (ARG), 
BRAZIL (BRA), BELARUS (BYE), GHANA (GHA), GREECE (GRE), MALAYSIA (MAL), 
MOROCCO (MOR) AND SYRIAN ARAB REPUBLIC (SYR) 
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FIG. 4. Distribution of respondents per category of work, before and after attending the course: (a) after one 
year, T (total respondents) = 103; (b) after three years, T = 69; (c) after five years, T = 43; (d) historical 
evaluation, T = 431. Note: Emrg. preparedness per: emergency preparedness personnel; RPO: radiation 

protection officer. 
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The predominance of those working for regulatory bodies reflects the fact that priority was given to 
those applicants. The next most well represented working category is ‘radiation protection officer’ 
(RPO), as shown in Fig. 4. 

In all periods considered, an increase in the percentage of participants currently working as ‘qualified 
experts’ and as ‘radiation protection officers’ was observed. In their comments, respondents often 
reported performing the functions of ‘qualified expert’ and of ‘radiation protection officer’ in addition 
to other responsibilities. 

4.3. IMPACT OF THE PGEC ON PARTICIPANTS 

4.3.1. Pre-PGEC versus post-PGEC professional levels 

Monitoring the professional progress of PGEC participants helps in understanding the influence of the 
programme over time. 

As shown in Fig. 5, about 80% of the participants surveyed worked at staff level before the course. The 
percentage of participants in a managerial position increased continuously with time. In fact, the total 
percentage of participants at the managerial level and the senior managerial level had already increased 
by a factor of 1.4 (i.e. by 40%) by one year after their participation in the course. 

The longer ago the participant had taken part in the course, the more this shift from ‘staff member’ 
towards managerial positions had increased — to an increase by a factor of up to 3.4 (i.e. by 240%) in 
the historical evaluation from staff to managerial and senior managerial positions (see Fig. 5(d)). 

To some extent, this reflects a typical career progression: as staff who were PGEC participants gained 
experience, staff were promoted to higher positions. 

Beyond the typical career path, a certain boosting effect of the PGEC on the careers of its participants 
can be inferred. Comments of respondents also bear out the observation of a noticeable influence of the 
PGEC on their professional development. 
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4.3.2. Effects of the PGEC on the professional development of participants 

Overall, a clear majority of respondents reported that the PGEC had a beneficial impact on their 
professional development (see Fig. 6). 

After just 1 year, about half the respondents stated that the PGEC had had a ‘high’ impact on their 
professional development. In the longer term, the proportion increased even further, up to 74%, as shown 
in Fig. 6(d). 

In addition to evaluating the professional development of participants, increases in work performance 
and gaining of additional responsibilities were also considered. Figures 7 (a) and (b) shows that one year 
after completion of the PGEC, more than half the participants had gained additional responsibilities and 
stated that their work performance had generally improved. 

As such, although some respondents remained at the same hierarchical level, e.g. ‘staff member’, the 
PGEC had already contributed to their professional development in the short term. 

 

 

 

FIG. 7. Participants stating one year after completion of the course that the PGEC had had an impact on: (a) 
acquiring additional tasks; (b) their job performance. Total respondents T = 103. 
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FIG. 6. Participants stating that the PGEC had had a positive impact on their professional development after 
completion of the course: (a) after one year, T (total respondents) = 103; (b) after three years, T = 69; (c) after
five years, T = 43; (d) historical evaluation, T = 431. 
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4.4. IMPACT OF THE PGEC ON RADIATION SAFETY INFRASTRUCTURE 

The results of the evaluation showed that participants attending the PGEC subsequently had a positive 
impact on the national radiation safety infrastructure (see Fig. 8). The results also revealed a correlation 
between the working category and the impact in the different thematic safety areas (TSAs) (see Section 
3.1). 

In general, the percentage of respondents stating that the knowledge and skills that they had acquired in 
the PGEC had had a high or medium (HM) impact on TSA1, TSA2 and TSA6 was higher than the 
percentage of respondents stating that there was only a low or no impact (LN) (see Fig. 8(a)). For 
thematic safety areas TSA3, TSA4, TSA5 and TSA7, respondents seemed to be equally distributed 
between those stating that there was a high or medium impact and those stating that there was a low or 
no impact. 

For those respondents in the working category ‘regulators’, the PGEC had a positive effect on all TSAs; 
altogether relatively evenly, as shown in Fig. 8(b). It is worth noting that all TSAs include specific 
activities relating to the development and establishment of regulations and guidance (often associated 
with the functions of the regulatory body), for which regulators are responsible. As TSA1 is focused 
specifically on regulatory aspects, those PGEC participants from regulatory body clearly had a higher 
positive impact in this area. 

Similar results can also be observed for the impact evaluation conducted after three years and after five 
years and for the historical evaluation. 

In looking at other working categories, such as health professionals, the PGEC course seems to have 
had an impact mainly on activities relating to one TSA, while barely affecting the other TSAs. For health 
professionals, the course had an impact on TSA3, which covers radiological protection in medicine (see 
Fig. 8(c)). 

The analysis specific to regions mostly focused on the PGEC’s principal grouping of respondents and 
main target group, namely, respondents from the regulatory body. 
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FIG. 8. Responses from participants who were from a regulatory body stating that one year after completion of 
the course, the knowledge and skills gained in the PGEC had had a high to medium (HM) or a low or no (LN) 
impact on each TSA: (a) all participants, T (total respondents) = 103; (b)‘regulators’, T = 51; (c)‘health 
professionals’, T = 9. 
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4.5. SUSTAINABILITY AND EFFECTIVENESS OF THE PGEC 

‘Sustainability and effectiveness’ together refer to the ability to apply the competences acquired during 
the PGEC, as well as the end-of course work projects, to the radiation safety infrastructure in Member 
States. 

To support the beneficial impact of the course, the use of newly acquired competences is monitored 
through four indicators: the follow-up of work projects (Section 4.5.1); the sharing or dissemination of 
the knowledge acquired (Section 4.5.2); the contribution of the PGEC to academic development (Section 
4.5.3); and the readiness of participants to recommend the PGEC to their peers (Section 4.5.4). 

4.5.1. Continuation of the PGEC work projects 

Participants in the PGEC each carried out a work project or research project that targeted a specific and 
relevant challenge in their home country. The results and expected outcomes were presented at the end 
of the course. This enabled participants to demonstrate and practice their new competences and show 
their ability to pursue their efforts on returning home, thereby contributing directly to strengthening 
local and national infrastructure in the Member States. 

A majority of the participants reported pursuing their work projects beyond the PGEC. 

4.5.2. Sharing knowledge and skills 

Acquiring the necessary competences to become a trainer and to organize training in radiation protection 
is one of the PGEC’s essential objectives, as it fosters sustainability and amplifies the local effects of 
the course. Indeed, spreading of the competences acquired in the course is key to ensuring a lasting 
impact. 

Most of the respondents confirmed having made use of the competences acquired in the PGEC in order 
to organize and hold training events in radiation protection and the safe use of radiation sources. 

The affirmative responses tend to increase over time, from 54% one year after completion of the course, 
to 64% three years after completion of the course and 72% five years after completion of the course (see 
Fig. 9). 

4.5.3. Contribution of the PGEC to development of competence 

As shown in Fig. 10, the PGEC’s sustainability can also be expressed through its boosting effects on the 
professional and/or academic development of participants. Feedback from participants confirms that 
their participation in the PGEC enabled them to further develop their competences. 

 

FIG. 9. Respondents’ sharing of knowledge and skills gained in the PGEC by organizing or implementing 
training events after completion of the course: (a) after one year, T (total respondents) = 103; (b) after three 

years, T = 69; (c) after five years, T =43. 
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This was achieved mainly by participants attending specialized training courses (24% after three years 
and 35% after five years), ‘train the trainers’ events (24% after three years and 26% after five years), 
and higher level academic programmes (19% after three years and 26% after five years for master’s 
degrees or doctorates). 

4.5.4. Recommending the PGEC: ongoing success of the PGEC 

Regardless of the time passed since participation in the course, about 90% or more of respondents had 
recommended the PGEC to their colleagues or employees, as shown in Fig. 11. This testified to the 
perceived usefulness, value and relevance of the course. 

4.6. AREAS FOR IMPROVEMENT FOR THE PGEC 

In addition to the general positive evaluation of the PGEC and in view of the aforementioned limiting 
factors (see Section 3.4.3), various areas of improvement were identified from both the quantitative 
responses and the qualitative responses that were collected. 

 

FIG. 10. Percentage of affirmative answers for the contribution of the PGEC towards specific professional or 
academic development: more than one answer could be selected: (a) after three years, T (total respondents) = 

69; (b) after five years, T = 43. 

 

 
FIG. 11. Percentage of respondents recommending the PGEC to their colleagues or employees for all time 
periods (after completion of the course) of the impact evaluation: (a) after one year, T (total respondents) = 

103; (b) after three years, T = 69; (c) after five years, T = 43; (d) historical evaluation, T = 431. 
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Five particular areas of improvement emerged that could further enhance the PGEC’s benefits: 

– Increasing the share of practical exercises; 
– Fostering the PGEC’s (formal) recognition; 
– Enhancing work projects; 
– Introducing refresher courses; 
– Involving more participants in the PGEC programme and creating a community of current and 

former participants (i.e. ‘alumni’). 

These five areas of improvement for enhancing the benefits of the PGEC programme are discussed 
below. 

4.6.1. Increasing the practical exercises 

Practical exercises, especially when coupled with visits, are an effective way to acquire skills and 
competences. Participants themselves called for an increasing share of practical exercises in the 
programme. Action to increase the share of practical work and visits will further increase the benefits 
derived from the PGEC. 

4.6.2. Fostering formal recognition of the PGEC 

Fostering the course’s formal recognition is another area that would yield benefits. In terms of its length, 
and the depth and breadth of its subject matter, the PGEC is a one-of-a-kind programme. 

This that makes the PGEC an attractive programme for young professionals from all over the world and 
for those Member States that year after year send young professionals to participate in the course. 

However, this uniqueness also makes it difficult for the PGEC to be recognized formally in the Member 
States of the participants. 

As the report shows, many participants pursued academic degrees and other training after attending their 
PGEC. The comments of participants also reflected the desire for more formal recognition of the course 
in their Member States. 

For example, the fact that some IAEA Regional Training Centres partner with universities to confer 
academic recognition of the PGEC is considered to be very beneficial. 

Exploring ways to foster further recognition of the knowledge and skills gained on the course by 
participants would help the PGEC in achieving a greater impact on national radiation safety 
infrastructure and in supporting the professional careers of its participants. 

4.6.3. Enhancing work projects 

Work projects are an essential element of the PGEC and would benefit from further enhancement. 

As mentioned by participants, their PGEC work project often led to further academic development. 
However, although many such projects had been put into effect and pursued, a number were found to 
have been discontinued or to have gone unheeded. 

Respondents often called for more time and support for developing their work projects. Finding ways 
to support and improve the design, development and application of work projects could lead to further 
impacts on local or national radiation safety infrastructure. 

4.6.4. Envisaging refresher courses 

Refresher courses and activities to help in bringing up to date the knowledge of former participants, and 
to spread the learning of present and past participants, would help in sustaining and updating the 
knowledge and skills imparted by the course. 

4.6.5. Creating a community of participants 

Involving former participants in the PGEC programme, for example by inviting them to lecture on the 
course, and creating a community of participants (Alumni) could also enhance the programme’s 
benefits. 
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 RESULTS OF THE IMPACT EVALUATION FOR THE PGEC: 
AFRICA REGION 

5.1. CONDUCT OF THE PGEC 

The PGEC is currently conducted at three IAEA Regional Training Centres in the Africa Region: in 
Algeria (since 2013) and in Morocco (since 2003) in French, and in Ghana (since 2012) in English. 

Portuguese speaking applicants from the Africa Region could apply to participate in the course 
conducted on an ad hoc basis at the IAEA Regional Training Centre in Brazil. For the period covered 
by the present impact evaluation, this has occurred just once, for a participant from Angola; that 
participant has been included in the impact evaluation for the Africa Region. 

The impact evaluation for the PGEC for these RTCs in the Africa Region was based on answers from 
139 participants in 12 PGEC courses (see Table 4). 

5.2. PROFESSIONAL BACKGROUND OF PARTICIPANTS 

The majority of PGEC participants were from, and remain in, the regulatory body (see Fig. 12). 

TABLE 4. IMPACT EVALUATION CONDUCTED ONE YEAR, THREE YEARS AND FIVE 
YEARS AFTER COMPLETION OF THE PGEC COURSE PLUS HISTORICAL EVALUATION UP 
TO 2015: IAEA REGIONAL TRAINING CENTRES IN ALGERIA (ALG), GHANA (GHA) AND 
MOROCCO (MOR) 

 

Regardless of the time passed since completion of the course, former participants who work as radiation 
protection officers constitute the PGEC’s second biggest group5. Although potentially significant, this 
fact needs to be qualified.  

Firstly, the title ‘radiation protection officer’ benefits from a high level of social recognition. 

Also, many of the radiation protection officer’s tasks and activities are often assumed in addition to their 
actual occupation, which pertains to one of the other working categories mentioned in Fig. 12. 

Finally, in some legislation, the job description for ‘radiation protection officer’ includes tasks that 
elsewhere would pertain to the working category of ‘regulator’. 

Experience shows that medical physicists (‘health professionals’), managers (‘operators’) and inspectors 
(‘regulators’) often also perform the duties of the radiation protection officer at their work places. 

For all the aforementioned reasons, some of the respondents may have favoured declaring themselves 
as radiation protection officers, even though another category might have been more appropriate. 

                                                      
5 A ‘radiation protection officer’ is defined as a person technically competent in radiation protection matters 
relevant for a given type of practice who is designated by the registrant, licensee or employer to oversee the 
application of regulatory requirements (Ref. [2], p.410): 
http://www.pub.iaea.org/MTCD/publications/PDF/Pub1578_web-57265295.pdf. 



 

18 

Other working categories, including the category ‘regulator’, may therefore have been even better 
represented among the overall number of respondents than is suggested by the data provided here. 

The other categories considered (e.g. ‘service providers’ and ‘qualified experts’) were less well 
represented in the short term as they were not the primary target audience for the courses. 

Lastly, participants who declared themselves as belonging to the working category ‘other’ stated that 
they worked in areas such as environmental control and monitoring, industry (product and quality 
management), research (e.g. for a Ph.D.) or national institutions. 

 
FIG. 12. Distribution of respondents by working category, before and after attending the course: (a) after one 

year, T (total respondents) = 36; (b) after three years, T = 30; (c) after five years, T = 15; (d) historical 
evaluation, T = 58. 

 

 

5.3. IMPACT OF THE PGEC ON PARTICIPANTS 

5.3.1. Pre-PGEC versus post-PGEC professional levels 

Monitoring the professional progress of PGEC participants helps in understanding the influence of the 
programme over time (see Fig. 13). 

Overall, for the Africa Region, a general increase in the number of PGEC participants moving over time 
from a staff position to a managerial position can be observed. 

To some extent, this reflects a typical career progression: as staff who were PGEC participants gained 
experience, they were promoted to higher positions. However, other reasons discussed in the following 
might play a part in furthering the careers of PGEC participants. 

5.3.2. Effects of the PGEC on the professional development of participants 

Regardless of the time passed since participation in the course, the majority of respondents stated that 
the PGEC had had a ‘high or medium’ impact on their professional development, with an increasing 
trend over time. 

For example, 71% of the respondents in the historical evaluation who completed the course in Morocco 
rated the PGEC’s impact as ‘high’ (see Fig. 14(d)), whereas 56% did so after one year. 
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Such a result could suggest a lapse of time before the impact of the PGEC becomes apparent. 

In addition to evaluating the professional development of participants, increases in work performance 
and gaining of additional responsibilities were also considered. Figure 15 (a) and (b) show that one year 
after completion of the PGEC, more than half the participants had gained additional responsibilities and 
stated that their work performance had generally improved.6 

 

 

FIG. 13. Participants per professional level before attending and after completion of the course: (a) after one 
year, T (total respondents) = 36; (b) after three years, T = 30; (c) after five years, T = 15; (d) historical 

evaluation, T = 58. 

                                                      
6 Examples provided by participants of additional responsibilities included: assessing and inspecting radiation 
facilities; participating in the development of regulations; training of operators; engaging in emergency 
preparedness projects and waste management projects; and developing internal assessment services and 
monitoring services. 
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FIG. 14. Participants stating that the PGEC had had a positive impact on their professional development after 
completion of the course: (a) after one year, T (total respondents) = 36; (b) after three years, T = 30; (c) after 

five years, T = 15; (d) historical evaluation, T = 58. 

 
FIG. 15. Participants stating one year after the course that the PGEC had had a positive impact: (a) on 

acquiring additional tasks, T (total respondents) = 36;(b) on their work performance, T=30. 

These findings supported the inference that attending the PGEC had benefited the careers of the 
participants and had furthered upward mobility in the organization. 

Among the many responses specifying their progress since participation, several participants 
emphasized the international nature of the programme as being of advantage to their professional 
advancement: 

– “Currently, I am the Chief of the Department of Dosimetry in the… Agency for Radiation 
Protection and Nuclear Safety (ATRSN). The PGEC was a springboard […] allow[ing] me to 
acquire knowledge and competences in the field of radiation protection to help my country in 
nuclear related matters.” (PGEC in Morocco, 2007.) 

– “[I am] Head of Energy Management Division, which is… in the nuclear technology 
applications section. This is the training which has enabled me to have a better foothold in 
nuclear activities even though I’m working on aspects relating to the use of technical and project 
management activities in the area. This also facilitated my continuation of studies in the AFRA 
[African Regional Cooperative Agreement for Research, Development and Training related to 
Nuclear Science and Technology] master’s programme in nuclear science and technology. It 
enhanced my role as the national liaison officer…” (PGEC in Morocco, 2005.) 
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– “[I am] Advisor Executive Secretary of the [national] Agency for Nuclear Safety and Security. 
Participation in the PGEC helped me to acquire a promotion within the regulatory authority 
which was still in its infancy.” (PGEC in Morocco, 2003.) 

– “Participation in the PGEC was undoubtedly very significant in influencing my professional life 
as a competent person in radiation protection. The IAEA certificate has contributed to my work 
in the area of radiation safety. Most of my colleagues consider me to have an international 
certification. Presentation of my PGEC diploma in my recruitment allowed me to obtain a title 
of senior manager in the company. My job title is Senior Health Physicist.” (PGEC in Morocco, 
2002.) 

5.4. IMPACT OF THE PGEC ON RADIATION SAFETY INFRASTRUCTURE 

Examining the impact of PGEC participants on their local radiation safety infrastructure helped to show 
how the knowledge and skills learned from the PGEC had been translated into concrete outcomes. 

Although PGEC participants are from a range of working categories, this part focuses on participants 
from the regulatory body, who form the largest category. 

5.4.1. Findings after one year, after three years and after five years 

The impact that participation in the PGEC had had on the local radiation safety infrastructure was 
evaluated. Participants were requested to indicate the extent to which they had affected key aspects of 
radiation safety in the seven thematic safety areas (TSAs) mentioned earlier (see Section 3.1). 

Regardless of the time passed since participation in the course, the results showed that in the Africa 
Region respondents had applied the knowledge and skills acquired from the PGEC in their daily 
practices to strengthen the radiation safety infrastructure in the Member States. 

As Fig. 16 shows, most participants from regulatory bodies declared that the PGEC had had a significant 
impact in helping them to enhance radiation safety across all areas. This impact tends to increase with 
time. 

 
FIG. 16. Responses from participants who were from a regulatory body stating that after completion of the 

course, the knowledge and skills gained in the PGEC had had a high or medium (HM) impact or a low or no 
(LN) impact on each TSA: (a) after one year, T (total respondents) = 21; (b) after three years, T = 17; (c) after 

five years, T = 5. 
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Participants who were employed as regulators provided the following feedback: 

– “[I] served on a committee that was tasked to develop regulations on NORM and transport of 
radioactive material, and my contribution… was enhanced… by my participation…” (PGEC in 
Ghana, 2015.) 

– “Most of the impact has been on improving the draft legislation, based on training from the 
PGEC course. Other areas of impact are based on inspections being carried out where licensees 
are made aware of the dangers of radiation exposure and how to comply with legislation; and 
the drafting of guidelines to help in reviewing applications, inspections, etc.” (PGEC in Ghana, 
2015.) 

– “[The PGEC] contributed extremely to establishing regulations for medical facilities which use 
or intend to utilize radioactive sources; licensing, inspection and enforcement.” (PGEC in 
Ghana, 2015.) 

– “With the skills I acquired during the PGECcourse, the Director of Radiological Safety and 
Nuclear Security always asked me to share with others my ideas about the development of 
various regulations on radiation safety suitable for [my Member State] for each practice.” 
(PGEC in Algeria, 2015.) 

– “This training has [had] a significant impact [on the]: participation in the preparation of 
regulations; specialized training for civil protection agents on radiological and nuclear risks; the 
review and approval of emergency plans, radioactive source users, intervention and organization 
in case of emergency.” (PGEC in Algeria, 2015.) 

– “I joined the team of the regulatory authority in 2013 right after my training in the PGEC... the 
same year as the establishment of the [national] Agency for Radiation Protection. Elements 
related to the regulatory texts in our different areas of activities, transport of radioactive 
materials, evaluation of occupational exposure and training of exposed workers were developed, 
either partially or totally, thanks to the knowledge acquired during the training in the PGEC....” 
(PGEC in Algeria, 2013.) 

– “I have made informed contributions to the review of our Act and Regulations using the 
knowledge gathered from PGEC.” (PGEC in Ghana, 2013.) 

Explanations were given by participants from a regulatory body for not applying the knowledge and 
skills gained during the PGEC course in some TSAs. These included situations in which there was, for 
example, no ongoing work in some TSAs being implemented by their respective regulatory authority. 

Sometimes participants or their Member States were not currently involved in activities mentioned in 
the questionnaire. 

Other reasons included: not having a position of responsibility or decision making power; lack of 
equipment; poor management and follow-up; a ‘discouragement of youth’ policy at the workplace. 

Some wished to have more in-depth training in all areas in the PGEC so as to be able to impact their 
national radiation safety infrastructure more significantly. 

5.4.2. Findings of the historical evaluation 

The historical evaluation covered six PGECs that were held in the Africa Region prior to 2011. 

Simpler than that used for the evaluations after one year, after three years and after five years, the 
historical evaluation questionnaire (see Annex III, Part 3) asked only whether or not there had been 
impacts in each of the seven TSAs. 

For the six courses concerned, all but one participant indicated having had an impact in at least one of 
the TSAs. 

Figure 17 shows that every TSA had had impacts through participants applying the knowledge, skills 
and attitudes acquired during the PGEC. For instance, over 70% of the participants declared having had 
impacts in TSAs 1, 2 and 6 thanks to the competences gained during the PGEC. 
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FIG. 17. Percentage of participants from a regulatory body stating that the PGEC had had positive impacts in 
each specific TSA: Total respondents = 17. 

In comparing those results with the results of the evaluations after one year, after three years and after 
five years mentioned earlier, some similarities can be observed. 

Participants’ specific comments provided further insights: 

– “Regulatory controls at national level in the industrial and medical environment. Issuance of 
authorizations for dosimetry workers.” (PGEC in Morocco, 2007.) 

– “I participated in committees to develop regulatory control standards and guides for radiological 
facilities in industrial environments.” (PGEC in Morocco, 2007.) 

– “The development of inspection procedures in industrial [applications] and uranium mining.” 
(PGEC in Morocco, 2005.) 

– “Strong impact on the development of legislation and regulations. Other IAEA training courses, 
including authorization and inspections, have complemented this impact.” (PGEC in Morocco, 
2005.) 

– “I participated in the drafting of national legislation on radiation safety that was enacted in 2013 
(by Act No. 2013-701 of 10 October 2013 concerning nuclear safety and security and protection 
against the dangers of ionizing radiation) and its implementing regulations.” (PGEC in 
Morocco, 2003.) 

– “I was one of the members of 2004, a participant in the national intervention team in case of a 
nuclear or radiological emergency; I contributed in the development of the national plan for a 
radiological or nuclear emergency.” (PGEC in Morocco, 2004.) 

– “Creation of new authority [national regulatory authority for radiation protection and nuclear 
safety and security] meeting the requirements of the IAEA. Development of texts in the form of 
regulations, guides and procedures.” (PGEC in Morocco, 2003.) 

– “The knowledge gained has allowed us to update our working procedures for authorization and 
inspection and review our application forms for authorization and inspection. These 
achievements have also allowed us to contribute to effectively drafting a law establishing an 
independent authority on radiation protection. We have enough knowledge to assess the 
radioactive packages during inspection.” (PGEC in Morocco, 2011.) 

– “My participation in the PGEC course reinforced my radiation protection skills, allowing me to 
treat with professionalism files that were entrusted to me in radiation protection, nuclear safety 
and security. This contributed to my appointment to a senior position.” (PGEC in Morocco, 
2011.) 
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5.5. SUSTAINABILITY AND EFFECTIVENESS OF THE PGEC 

‘Sustainability and effectiveness’ together refer to the ability to transfer the projects developed and the 
competences acquired by participants in the PGEC via various channels into the radiation safety 
infrastructure in Member States. 

To support the beneficial impacts of the course, this transfer is monitored by means of four indicators: 
the follow-up of work projects (Section 5.5.1); the sharing and dissemination of the knowledge acquired 
(Section 5.5.2); the contribution of the PGEC to academic development (Section 5.5.3); and the 
readiness of participants to recommend the PGEC to their peers (Section 5.5.4). 

5.5.1. Continuation of the PGEC work projects 

PGEC work projects were aimed at helping participants to solve specific problems in radiation 
protection in their Member States. In practice, participants conducted the work projects during the course 
on a topic that was initially identified with their direct supervisors and was then further developed with 
their trainers. Participants were then expected to follow through on the work when they returned home. 

Most respondents (61%) confirmed one year after completion of the course that they had performed 
follow-up activities on their work projects (see Fig. 18). 

The work projects, which were started during the course and were intended to be implemented when the 
participants returned home, served to link the training itself, the professional lives of the PGEC 
participants and ultimately the radiation safety infrastructure in the Member States. 

Respondents provided specific examples illustrating how and on what subject they had implemented 
their work projects and had contributed to strengthening the national radiation safety infrastructure: 

– “My project work involved radiation protection in terms of the IAEA Fundamental Safety 
Principles; I am currently working on a waste management policy and strategy for Zambia in 
terms of the Fundamental Safety Principles.” (PGEC in Ghana, 2015.) 

– “Submission of an IAEA project of national scope.” (PGEC in Brazil, 2015.) 

– “I have since led an audit of a radioisotope production facility.” (PGEC in Ghana, 2015.) 

– “Review of the radiation protection programme for a nuclear medicine facility submitted to our 
regulatory authority.” (PGEC in Ghana, 2015.) 

– “Dose measurements in radiotherapy.” (PGEC in Ghana, 2015.) 

5.5.2. Sharing knowledge and skills 

In addition to the work projects, the extent to which participants had shared or disseminated their new 
knowledge and skills also testified to the sustainability and the effectiveness of the PGEC courses. 

 
FIG. 18. Percentage of participants who had conducted follow-up activities to their PGEC work project one 

year after completion of the course; total respondents = 36. 
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An integral element of the PGEC is therefore devoted to ‘training the trainers’. PGEC participants 
equipped with the necessary basic skills and tools to become trainers trained other personnel locally in 
radiation protection in line with international standards. Within a reasonable time-frame, this 
promulgation of the impacts enhanced the pool of trained personnel locally both quantitatively and 
qualitatively. 

A total of 61% of respondents after one year confirmed having organized or implemented one or more 
training events in radiation protection and the safe use of radiation sources, and for subsequent years 
this increased to 73% (see Fig. 19). 

The training courses delivered by the PGEC’s participants included events for various operators in the 
medical industry and in industrial radiography and for customs officials; national seminars for decision 
makers, users and other regulatory authorities such as customs services and security services; and training 
of national first responders in case of a radiological emergency. The diversity of the training reflected the 
broad range of topics covered by the PGEC. 

5.5.3. Contribution of the PGEC to development of competence 

The contribution of the PGEC to specific professional or academic development was recorded three 
years and five years after completion of the course (see Fig. 20). After three years and after five years, 
most respondents affirmed that the knowledge and skills acquired in the PGEC had enabled them to 
attend specific training courses and to further enhance their competences. 

These training courses were on specialized topics and ‘train the trainers’ events. The competences 
acquired in the PGEC had enabled some participants to undertake academic degree courses to obtain 
master’s degrees or doctorates. Some respondents stressed the part that the work projects had played in 
enabling their subsequent academic development and achievements. 

The PGEC programme served to increase the pool of qualified learners and trainees locally, which in 
turn strengthened the national educational and training infrastructure. 

5.5.4. Recommending the PGEC: ongoing success of the PGEC 

Regardless of the time that had passed since their participation in the course, about 90% or more of the 
respondents had recommended the PGEC to their colleagues or employees. These results seem to hold 
in the longer term, with the highest of all recommendation rates being from the respondents in the 
historical evaluation. Such a high level of recommendation reflected the esteem in which the PGEC is 
held in the Region (see Fig. 21). 

 

FIG. 19. Respondents sharing knowledge and skills gained in the PGEC by organizing or implementing training 
events after completion of the course: after one year, T (total respondents) = 36; after three years, T = 30; and 

after five years, T = 15. 
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5.5.5. Final comments and suggestions of participants 

The answers to the ultimate questions of the questionnaires also bear out the findings mentioned 
previously. Participants were asked whether they wished to make any additional comments (after three 
years, after five years and in the historical evaluation). They were also asked for suggestions on how to 
improve the course to make it more applicable to their duties (after one year). Participants generally 
praised the course but they also identified areas for improvement. 

Some testimonials on the PGEC’s benefits are listed in the following: 

– “Given its importance to our regulators for the quality of its programme, I wish the PGEC is 
maintained in order to produce more professionals in the field of radiation protection and 
radiation safety to contribute to the establishment of regulatory agencies with proven expertise.” 
(PGEC in Algeria, 2013.) 

– “The PGEC was of strong interest to my professional career. I am currently a senior manager in 
the regulatory authority. Each year, one or two of our colleagues participate in the PGEC.” 
(PGEC in Algeria, 2013.) 

– “The PGEC opened my spirit regarding my knowledge of radiation protection materials and I 
wish it were the same for all the other young [nationals] who wish to work in this complex field 
of radiation protection. That is why I would like this training to continue and that it has an 
equivalence of a degree.” (PGEC in Morocco, 2011.) 

 
FIG. 21. Percentage of participants who had recommended the PGEC to their colleagues or employees in the 

Africa Region in all IAEA Regional Training Centres and for all time periods of the impact evaluation (after one 
year, after three years, after five years and in the historical evaluation, respectively). Total respondents (T) = 

36; T = 30; T = 15; T = 58. 
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FIG. 20. Percentage of affirmative answers for the contribution of the PGEC towards specific professional and 
academic development: (a) three years after completion of the course, T (total respondents) = 30; (b) five years 

after completion of the course, T = 15. Note that giving more than one answer was possible. 
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–  “The PGEC allowed me to develop my professional career in radiation protection. I am 
currently responsible for the preparation of the authorization for users of radiation sources and 
also the source inventories.” (PGEC in Morocco, 2006–2007.) 

– “I thank the IAEA for the opportunity because thanks to the PGEC completed in 2004–2005, I 
am what I am today.” (PGEC in Morocco, 2005.) 

– “It was this training which has allowed me today to exercise (after doing several internships 
abroad) as a qualified expert in radiation protection in private. And I sincerely hope that it is 
maintained to sustain the training of African professionals’ high levels in the radiation protection 
field.” (PGEC in Morocco, 2004.) 

– “The training was excellent, beneficial, it was especially rich on theoretical and practical 
information with the actual visits; there remains a small problem which is the duration; it is very 
short, and the courses are condensed.” (PGEC in Algeria, 2015.) 

Besides the praise, margins for improvement were identified — more so after one year given that the 
questionnaire specifically asked for suggestions for improvements. 

Participants consistently suggested that the part of the training dedicated to practical exercises be 
increased. They suggested better accommodating the workload to the time available (either by increasing 
the duration of the course or by focusing the workload). 

The possibility for the course to acquire some kind of (academic) recognition was often stressed. 
Generally, some kind of follow-up actions were also suggested. 

Some suggestions on potential improvements to the PGEC: 

– “We want the Agency to organize meetings between professionals, particularly those who have 
completed the PGEC, to create enthusiasm; and [we want] to be directly informed concerning 
possible training, seminars, conferences, etc.” (PGEC in Morocco, 2007.) 

– “We suggest the IAEA find a mechanism for acquiring validation (by training courses, 
workshops plus PGEC) for a diploma in radiation protection (master’s [degree] in radiation 
protection) recognized at the international level for those who have completed the PGEC.” 
(PGEC in Morocco, 2011.) 

– “The PGEC is a great door for radiation protection knowledge. A suggestion that could be made 
would be to review the time for mini-projects. With the time allocated it is not always possible 
to become familiar with the laboratory.” (PGEC in Algeria, 2013.) 

– “It is good to add additional [refresher] programmes related to safety and security of radiation 
sources.” (PGEC in Ghana, 2013.) 

– “I believe the course content is fantastic, but it involves [mostly] theoretical work. A lot of 
practicals should be introduced and then limit the classroom work.” (PGEC in Ghana, 2015.) 

Altogether, notwithstanding the scope for improvement, on the basis of the data gathered so far, 
participants in the course in the Africa Region generally recognized the course’s positive impact on their 
daily professional lives, regardless of the time passed since their participation in the course. This was 
apparent in increased competences, greater responsibilities, promotions and opportunities. 

The participants also considered that their local and national radiation safety infrastructure had benefited 
from the course. 

 RESULTS OF THE IMPACT EVALUATION FOR THE PGEC: 
ASIA AND THE PACIFIC REGION 

6.1. CONDUCT OF THE PGEC 

The PGEC has been conducted regularly at two IAEA Regional Training Centres in the Asia and the 
Pacific Region: in Malaysia (since 2001) in English and in the Syrian Arab Republic (from 2001 until 
2010) in Arabic. 



 

28 

The PGEC in the Syrian Arab Republic under the IAEA Technical Cooperation programme ceased in 
2010. The University of Damascus still offers a PGEC-like course of study in its local master’s degree 
study programmes, however. The courses held in the Syrian Arab Republic are reported only in the 
historical evaluation in this report. 

The impact evaluation for the PGEC for the Asia and the Pacific Region was based on answers from 
238 participants in 22 PGEC courses (see Table 5). 

6.2. PROFESSIONAL BACKGROUND OF PARTICIPANTS 

Regardless of the time passed since participation in the course, and even for the historical evaluation of 
course going back 17 years, the participants in the PGEC were working primarily for the regulatory 
body (48% after one year, 52% after three years and 47% after five years; 51% in the historical 
evaluation) (see Fig. 22). 

Since the working category ‘regulator’ comprises most of the course’s participants, this is an expected 
result. 

Participants who worked as ‘radiation protection officers’ constituted the second most well represented 
working category among PGEC participants7. 

The other categories considered (e.g. ‘service providers’ and ‘qualified experts’) were less well 
represented in the short term as they were not the primary target groups for the courses. 

Lastly, participants who declared themselves as belonging to the working category ‘other’ generally 
worked in areas relating to radiation protection, e.g. nuclear physics laboratory supervisor; radiation 
control officer; supervisor of doctorate in medical radiation physics; specialist in education and training. 

TABLE 5. IMPACT EVALUATION CONDUCTED ONE YEAR, THREE YEARS AND FIVE 
YEARS AFTER COMPLETION OF THE PGEC COURSE PLUS HISTORICAL EVALUATION, UP 
TO 2015: IAEA REGIONAL TRAINING CENTRES IN MALAYSIA (MAL) AND THE SYRIAN 
ARAB REPUBLIC (SYR) 

 

                                                      
7 A ‘radiation protection officer’ is defined as a person technically competent in radiation protection matters 
relevant for a given type of practice who is designated by the registrant, licensee or employer to oversee the 
application of regulatory requirements (Ref. [2], p. 410): 
http://www.pub.iaea.org/MTCD/publications/PDF/Pub1578_web-57265295.pdf). 
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6.3. IMPACT OF THE PGEC ON PARTICIPANTS 

6.3.1. Pre-PGEC versus post-PGEC professional levels 

Monitoring the professional progress of PGEC participants helps in understanding the influence of the 
programme over time (see Fig. 23). 

Following their participation (after one year, after three years and after five years), most respondents in 
the Asia and the Pacific Region remain at staff member level. 

With a higher proportion of respondents accessing managerial positions (58% and 60%, respectively, 
for five years after and for the historical evaluation), their situation improves in the longer term. 

To some extent, this reflects a typical career progression: as staff who were PGEC participants gained 
experience, they were promoted to higher positions. However, other reasons discussed in the following 
might play a part in furthering the careers of PGEC participants. 

6.3.2. Effects of the PGEC on the professional development of participants 

Regardless of the time passed since participation in the course, the majority of respondents stated that 
the PGEC had had a significant impact on their professional development. 

Altogether, 93% after one year, 92% after three years, 89% after five years and 94% for the historical 
evaluation recognized that the PGEC had had a ‘high or medium’ impact on their professional 
development (see Fig. 24). 

Such a result could suggest a lapse of time before the impact of the PGEC becomes apparent. 

In addition to evaluating the professional development of participants, increases in work performance 
and gaining of additional responsibilities were also considered. 

Figure 25 (a) and (b) show that one year after completion of the PGEC, more than half the participants 
had gained additional responsibilities and that their work performance had generally improved. 

These findings support the inference that attending the PGEC had benefited the careers of the 
participants and had furthered upward mobility in the organization. 

Among the many responses specifying their progression since participation, participants generally 
considered the PGEC to have been a fundamental experience and emphasized that the skills that they 
had gained had contributed substantially to their professional advancement: 

– “I am staff of regulation development for radiation facilities and radioactive sources. As 
regulation development staff, I have to draft regulations, whether government regulations or 
chairman’s regulations. For one cycle of regulation drafting, we have to assess why we need to 
develop that regulation, and then we have to communicate to stakeholders in the form of public 
consultation. After finishing the PGEC, I feel confident to communicate about regulations we 
draft. I also have the chance to teach radiation safety to stakeholders and also students.” (PGEC 
in Malaysia, 2010.) 

– “My current job is Secretary General of the National Atomic Energy Commission. The benefit 
yielded by my participation in the PGEC on my current job was great, which enabled me to 
develop my knowledge and improve my skills and abilities in radiation science and applications 
and in radiation safety. During the PGEC, I gained great knowledge, experience and skills in 
several areas and I published an article with my supervisor at the end of the PGEC. Finally, 
when I came back to my country, I participated in several scientific, technical and regulatory 
works. The PGEC was the gate which led me to broader fields and to this new position.” (PGEC 
in the Syrian Arab Republic, 2009.) 

– “I am doing my Ph.D. in medical radiation physics now. The radiation protection course was 
great, and I got very good experience which has proven useful to me now during my studies. 
Before starting the Ph.D., I was working for the… Atomic Energy Commission as a radiation 
protection inspector; the course was so helpful to my former work.” (PGEC in the Syrian Arab 
Republic, 2009.) 



 

30 

 
FIG. 22. Percentages of working categories for participants, before attending the course and after completion of 
the course: (a) after one year, T (total respondents) = 44; (b) after three years, T = 27; (c) after five years, T = 19; 
(d) historical evaluation, T = 134. 
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FIG. 23. Participants by professional level before attending the course and after completion of the course: (a) 

after one year, T (total respondents) = 44; (b) after three years, T = 29; (c) after five years, T = 19; (d) 
historical evaluation, T = 146. 
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FIG. 24. Participants stating that the PGEC had had a positive impact on their professional development after 
completion of the course: (a) after one year, T (total respondents) = 44; (b) after three years, T = 29; (c) after 

five years, T = 19; (d) historical evaluation, T = 134. 

 

 
FIG. 25. Participants stating one year after completion of the course that the PGEC had had an impact on: (a) 

acquiring additional responsibilities; (b) their work performance; T (total respondents) = 44. 

– “My current job title is coordinator of legal drafting at Directorate for Regulation of Radiation 
Facilities and Radioactive Material, Nuclear Energy Regulatory Agency. My current job 
description is to formulate and to revise regulations related to safety and security for radiation 
facilities and radioactive material, and this year I have to compose the academic paper for the 
amendment of [the national] nuclear law (Act Number 10, Year 1997). I [employed] all of the 
knowledge I got from the PGEC to formulate and to revise the nuclear law and regulations.” 
(PGEC in Malaysia, 2007.) 

– “Head of Training Division — knowledge and skills learned from the PGEC programme helped 
me to gain a professional level in radiation protection. This achievement supports effectively 
the planning for education and training programmes related to ionizing radiation; it is also very 
helpful for me for becoming a lecturer in radiation protection training courses provided for 
radiation workers nationwide.” (PGEC in Malaysia, 2005–2006.) 
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– “Chief Scientific Officer and Director in Radiation Control Division, Atomic Energy Regulatory 
Authority. The experience of the PGEC course contributed a lot to [my] becoming an expert in 
the radiation safety area.” (PGEC in Malaysia, 2004.) 

– “Director of Radiation Inspection Department. The postgraduate course had a positive impact 
on my current job, which provided me with a lot of skills and scientific and technical expertise 
in various fields of medical and industrial radiation protection, and this is significantly relevant 
to my current position.” (PGEC in the Syrian Arab Republic, 2004.) 

6.4. IMPACT OF THE PGEC ON RADIATION SAFETY INFRASTRUCTURE 

Examining the impact that PGEC participants had had on the local radiation safety infrastructure helped 
to show how the knowledge and skills learned from the PGEC had been translated into concrete 
outcomes. 

Although PGEC participants were from a range of working categories, this part focuses on participants 
from the regulatory body, who formed the largest category. 

6.4.1. Findings after one year, after three years and after five years 

The impact that participation in the PGEC had had on the local radiation safety infrastructure was 
evaluated. Participants were requested to indicate the extent to which they had affected key aspects of 
radiation safety in the seven thematic safety areas (TSAs) mentioned earlier (see Section 3.1). 

Regardless of the time passed since participation in the course, the results showed that in the Asia and 
the Pacific Region respondents had applied the knowledge and skills acquired from the PGEC in their 
daily practice to strengthen the radiation safety infrastructure in the Member States. 

As Fig. 26 shows, most participants who were from regulatory bodies declared that the PGEC had had 
a significant impact in helping them to enhance radiation safety in all areas. In the longer term, this 
impact is noticeable for TSAs 1, 2 and 6, but less so for TSAs 4, 5 and 7. 

Comments of the participants who were employed as regulators suggest that competences acquired in 
the PGEC were instrumental to developing, reviewing and updating the regulatory framework, and for 
licensing and inspection activities, as well as for developing guides and inspection procedures. 

Participants who were employed as regulators provided the following feedback: 

– “I have impacted organizationally and nationally by developing regulations related to radiation 
protection and safety for radiation facilities and radioactive material. Because my work is 
drafting regulations, all of my knowledge from PGEC 12 I use for developing regulations.” 
(PGEC in Malaysia, 2015.) 

– “[I am] currently involved in licensing and inspection of various different types of radiation 
facilities in the medical, industrial, and research and education sectors as well as training of 
occupational workers.” (PGEC in Malaysia, 2014.) 

– “I have impacted national safety infrastructures as part of the regulatory authority through 
discussions on new regulations and implementation of regulations. I have also been assigned to 
the review committee for updated regulations on radiation protection.” (PGEC in Malaysia, 
2015.) 

– “We did not yet have a nuclear law or any nuclear regulatory authority, but we are preparing to 
do that presently. Therefore, I can use some of knowledge, skill and experience that I got from 
PGEC training to be one of the nuclear team working for establishing nuclear law in the future.” 
(PGEC in Malaysia, 2015.) 

– “The government is committed… to building a nuclear power plant…. The Atomic Energy 
Commission is responsible for implementing the nuclear power plant programme. I am using 
the knowledge and experience that I gained through the training programme in trying to assess 
reactor safety, which is one of the national radiation safety infrastructures.” (PGEC in Malaysia, 
2015.) 
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FIG. 26. Responses from participants who worked for a regulatory body stating that after completion of the 

course, the knowledge and skills gained in the PGEC had had a high to medium (HM) or low or no (LN) impact 
on each TSA: (a) after one year, T (total respondents) = 21; (b) after three years, T = 15; (c) after five years, T 

=9. 

– “Been appointed in subcommittee related to organization radiation safety and security.” (PGEC 
in Malaysia, 2015.) 

– “Drafting law for inspection of safety of radioactive material in transport and for creating a new 
checklist for authorization and inspection of radioactive material.” (PGEC in Malaysia, 2014.) 

– “Developing and updating regulatory legal framework on field exploitation of radioactive 
minerals.” (PGEC in Malaysia, 2014.) 

– “Development of regulatory requirements on emergency exposure situations for 
development/optimization of protection strategies; criteria and operational intervention levels 
for decision making purposes.” (PGEC in Malaysia, 2013.) 

– “After attending the PGEC I have performed the following works to strengthen the regulatory 
infrastructure throughout the country according to the Atomic Energy Regulatory Act 2012 and 
Nuclear Safety and Radiation Control Rules 1997: 1. Inspection and re-inspection of 
radiological practices and preparation of inspection and re-inspection reports with some 
recommendations to rectify weaknesses regarding radiation protection. 2. Prepare and maintain 
regulatory inventory of radiation sources. 3. Assessment of design/layout of different radiation 
facilities from the radiation protection point of view. 4. Evaluation of radiation protection 
programme, quality assurance programme and emergency response plan for issuance or renewal 
of licence of nuclear medicine, laboratory and industrial facilities. 5. Assessment of annual 
reports of radiation control officers. 6. Arranging training courses to train radiation workers of 
different radiation facilities and deliver lectures on radiation protection and safe use of radiation 
sources.” (PGEC in Malaysia, 2013.) 

– “Attended in development of legal and regulatory requirements on the safe use of ionizing 
radiation, occupational exposure, the control of medical exposure, and the control of public 
exposure. Also attended in an inspection team for inspection of radiation facilities and a nuclear 
research reactor. Based on the knowledge I obtained from the PGEC programme, I have 
successfully completed my master’s degree in nuclear engineering.” (PGEC in Malaysia, 
December 2013.) 
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– “Develop a radiation protection programme for my organization (State Health Department).” 
(PGEC in Malaysia, 2013.) 

– “Regarding environmental monitoring, the procedures we learned in the PGEC were transferred 
to colleagues to improve on the standard procedures we were following to have better 
compliance with standards. Regarding inspection for compliance for ionizing radiation sources 
in medical and industrial fields, the information we gained from the course was highly helpful 
to better assess situations and irregularities seen in some workplaces.” (PGEC in Malaysia, 
2011.) 

– “I have used all the information I learned [in the PGEC] in my work as a manager of regulations 
and control unit.” (PGEC in Malaysia, 2011.) 

– “Impacts on understanding of the development of a new act that will be officially announced as 
soon as possible this year.” (PGEC in Malaysia, 2011.) 

– “Provided my input to prepare various local and national training courses on safety of 
radioactive sources, etc. Shared within the organization my international experience that gave 
highlights of international experience in these areas.” (PGEC in Malaysia, 2011). 

Explanations were given by participants from a regulatory body who declared having hardly or not at 
all (i.e. stating low to no impact) applied the course learning. These were either task related (e.g. 
respondent’s areas of action did not cover those TSAs) or organization related (e.g. respondent’s 
organization did not require much action in those areas). 

Task related reasons included the respondent’s lack of involvement in the national policy making 
process; not working specifically in a regulatory function in the regulatory body (but rather providing 
technical support or focusing on research activities); or not being responsible for some TSAs (which 
were covered by colleagues). 

Organization related explanations included other organizational internal priorities for specific TSAs, 
notably when activities were already well established. 

6.4.2. Findings of the historical evaluation 

The historical evaluation covered 17 PGECs held in the Asia and the Pacific Region prior to 2011. 

Simpler than that used for the evaluations after one year, after three years and after five years, the 
historical evaluation questionnaire (see Annex III, Part 3) asked only whether or not there had been 
impacts in each of the seven TSAs. 

For the 17 courses concerned, all but two of the participants indicated having had an impact in at least 
one of the TSAs. 

As Fig. 27 shows, every TSA had had impacts through participants applying the knowledge, skills and 
attitudes acquired in the PGEC. TSA1, TSA2 and TSA6 were the areas most frequently cited. 

In comparing those results with the results of the evaluations after one year, after three years and after 
five years, some similarities can be observed. 

Participants’ specific comments provided further insights: 

– “The course helped me with a lot of information in the field of the regulatory system, materials 
and procedures for the authorization and inspection practices of radiation in the industrial, 
medical and research fields. Also, in the evaluation of the regulatory requirements for the 
licensing and registration of radiological practices in the industrial field, including radiation 
protection programmes, in addition to my participation in projects and committees in the 
prevention of radiation [exposure].” (PGEC in the Syrian Arab Republic, 2010.) 

– “Was actively involved as a key person in the drafting process of the Atomic Energy Regulatory 
Act 2012 which established the independent regulatory authority (from 2009 to 2012). Also 
initiated the drafting of a regulation on the authorization process for nuclear installations.” 
(PGEC in Malaysia, 2008–2009.) 
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FIG. 27. Percentage of participants who were from a regulatory body who stated for each specific TSA that the 

PGEC had had a positive impact: Total respondents = 64. 

– “Contributed in the preparation of drafts for act on the control of the use of radioactive sources 
and prepared many documents that fall within the management of regulatory action. Also 
contributed to the conduct of radiation surveys for most of the provinces in search of missing 
radioactive sources.” (PGEC in the Syrian Arab Republic, 2007.) 

– “As the staff member of the Environmental Radiological Protection Division of the National 
Radiation Protection Department, I’ve been involved in: the process of designing and 
developing a set of comprehensive environmental regulations to govern the safety regulatory 
process in nuclear programmes; the ALMERA activities in the National Radiation Protection 
Department radioecological laboratories; the monitoring team in a nuclear or radiological 
emergency; and the work group of environmental modelling for radiation safety and 
environmental dose assessment.” (PGEC in Malaysia, 2007.) 

– “I’ve participated in the development of the national nuclear law as well as in the development 
of the national regulatory system.” (PGEC in the Syrian Arab Republic, 2007.) 

– “As I am currently working in the Radioactive Waste Management Centre and have 
responsibilities in the management of liquid and solid radioactive waste, I will be able to apply 
the knowledge, skills and experience gained from the PGEC programme to improve and 
strengthen the safety and efficiency of future radioactive waste management activities to meet 
international standards.” (PGEC in Malaysia, 2004.) 

– “I had a role in the preparation and development of the legal and regulatory requirements of the 
National Committee of Atomic Energy, where I participated in the drafting of the manual for 
radiation protection officers.” (PGEC in the Syrian Arab Republic, 2004.) 

– “Reviewed the application of the activities and operations carried out by the Commission as a 
regulatory authority, modified and developed the legal and regulatory requirements.” (PGEC in 
the Syrian Arab Republic, 2003.) 

– “Using knowledge [that] I had obtained, I was involved in several working groups to establish 
national regulations and guides.” (PGEC in Malaysia, 2001.) 

6.5. SUSTAINABILITY AND EFFECTIVENESS OF THE PGEC 

‘Sustainability and effectiveness’ together refer to the ability to transfer the projects developed and the 
competences acquired by participants in the PGEC via various channels into the radiation safety 
infrastructure in Member States. 

This transfer is monitored by means of four indicators to assess the beneficial impact of the course: 
follow-up of work projects (Section 6.5.1); the sharing and dissemination of the knowledge acquired 
(Section 6.5.2); the contribution of the PGEC to academic development (Section 6.5.3); and the 
readiness of participants to recommend the PGEC to their peers (Section 6.5.4). 
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6.5.1. Continuation of the PGEC work projects 

PGEC work projects were aimed at helping participants to solve specific problems in radiation 
protection in their Member States. In practice, participants conducted the work projects during the course 
on a topic that was initially identified with their direct supervisors and was then further developed with 
their trainers. Participants were then expected to follow through on the work when they returned home. 

About half the respondents confirmed one year after completion of the course that they had performed 
follow-up activities on their work project (see Fig. 28). 

The work projects, which were started during the course and were intended to be finished when the 
PGEC participants returned home, served to link the training itself, the professional life of the 
participants and ultimately the radiation safety infrastructure in their Member States. 

Respondents provided specific examples illustrating how and on what subject they had done their work 
projects and had contributed to strengthening the national radiation safety infrastructure: 

– “My mini-project in PGEC 12 last year is implementation of an integrated planning concept to 
strengthen capabilities for emergency response in the transport of radioactive material. This will 
be used for our project next year to develop regulations specifically about emergencies in 
transport.” (PGEC in Malaysia, 2015.) 

– “I did my mini-project in PGEC on radon measurement; in my country I am trying to establish 
a national radon measurement programme.” (PGEC in Malaysia, 2015.) 

– “Developing an inventory of radioactive waste.” (PGEC in Malaysia, 2014.) 

– “Drafting law for radiation safety in the transport of radioactive material.” (PGEC in Malaysia, 
2014.) 

– “The nuclear regulatory authority is in the process of establishing a protection level calibration 
laboratory and therefore the work project of the PGEC is very helpful.” (PGEC in Malaysia, 
2014.) 

6.5.2. Sharing knowledge and skills 

In addition to the work projects, the extent to which participants had shared or disseminated their new 
knowledge and skills also testified to the sustainability and the effectiveness of the PGEC courses. 

An integral element of the PGEC is therefore devoted to ‘training the trainers’. PGEC participants 
equipped with the necessary basic skills and tools to become trainers trained other personnel locally in 
radiation protection in line with international standards. Within a reasonable time-frame, this 
promulgation of the impacts enhanced the pool of trained personnel locally both quantitatively and 
qualitatively. 

 
FIG. 28. Percentage of participants at one year after completion of the course who had conducted follow-up 

activities to their PGEC work project; total respondents = 44. 
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Fifty-five percent of respondents after one year confirmed having organized or implemented one or 
more training events in radiation protection and the safe use of radiation sources, and after five years 
this increased to 68% (see Fig. 29). 

Among the training courses delivered by participants in the PGEC, some notably focused on radiation 
protection courses for nuclear medicine and radiotherapy technologists. Other training courses were for 
radiation protection officers of various radiation facilities, or presentations on radiation protection 
principles, emergency preparedness and the concept of ‘as low as reasonably achievable’. The diversity 
of the training reflected the broad range of topics covered by the PGEC. 

6.5.3. Contribution of the PGEC to development of competence 

The contribution of the PGEC to specific professional or academic development was recorded three 
years and five years after completion of the course (see Fig. 30). After three years and after five years, 
a large majority of respondents affirmed that the knowledge and skills acquired in the PGEC had enabled 
them to attend specific training courses and to further enhance their competences. 

These training courses were mostly specialized courses and ‘train the trainers’ events. However, the 
competences acquired in the PGEC had enabled some participants to undertake academic degrees such 
as master’s degrees or doctorates. Some respondents stressed the part that the work projects had played 
in their later academic development and achievements. 

The PGEC programme served to increase the pool of qualified learners and trainees locally, which in 
turn strengthened the national educational and training infrastructure. 

 

 

FIG. 29. Participants sharing knowledge and skills gained in the PGEC by organizing or holding training events 
after completion of the course: after one year, T (total respondents) = 44; after three years, T = 29; and after five 
years, T = 19. 

 
FIG. 30. Percentage of affirmative answers for the contribution of the PGEC towards specific professional and 
academic development: (a) three years after completion of the course, T (total respondents) = 27; (b) five years 

after completion of the course, T = 19. Note that giving more than one answer was possible. 
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6.5.4. Recommending the PGEC: ongoing success of the PGEC 

Regardless of the time that had passed since their participation in the course, about 90% or more of the 
respondents had recommended the course to their colleagues or employees. These results seemed to 
hold in the longer term, with the highest of all recommendation rates being from the respondents in the 
historical evaluation. Such a high level of recommendation reflected the esteem in which the PGEC is 
held in the Region (see Fig. 31). 

6.5.5. Final comments and suggestions of participants 

The answers to the ultimate questions of the questionnaires also bear out the findings mentioned 
previously. Participants were asked whether they wished to make any additional comments (after three 
years, after five years and in the historical evaluation). They were also asked for suggestions on how to 
improve the course to make it more applicable to their duties (after one year). Participants generally 
praised the course but also identified areas for improvement. 

Some testimonials on the benefits of the PGEC are listed in the following: 

– “The PGEC course was very helpful in delivering knowledge in the field of radiation protection. 
It covered almost all the fields of radiation protection. The impact of this course is spread over 
all of our careers. This course will help us in providing guidance during our whole service while 
working in the field of radiation safety.” (PGEC in Malaysia, 2013.) 

– “I would like to say thank you to IAEA for providing this very useful training programme. Wish 
that the PGEC programme will continue supporting developing countries.” (PGEC in Malaysia, 
2013.) 

– “The PGEC was a great experience and I have learned a lot in many fields, especially in the 
medical field.” (PGEC in Malaysia, 2009.) 

– “The PGEC training programme is necessary for promoting the organizational and national 
radiation safety infrastructures of all countries.” (PGEC in Malaysia, 2007.) 

– “The PGEC provided me with more knowledge and enhanced my existing knowledge on 
radiation protection and safe use of radiation sources. This made me more competent in 
performing my job as an evaluator of applications for licences for radioactive material and for 
facilities, and made me more confident as a trainer on radiation safety courses and regulations.” 
(PGEC in Malaysia, 2004.) 

– “IAEA should continue the PGEC programme to develop staff in support of Member States.” 
(PGEC in Malaysia, 2004.) 

 
FIG. 31. Percentage of participants who had recommended the PGEC to their colleagues or employees in the 

Asia and the Pacific Region for all time periods of the impact evaluation: after one year, after three years, after 
five years and in the historical evaluation: total respondents (T) = 44; T = 29; T = 19; T = 134. 
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Besides the praise, margins for improvement were identified — more so after one year given that the 
questionnaire specifically asked for suggestions for improvements. 

Participants consistently suggested that the part of the training dedicated to practical exercises be 
increased and that some kind of follow-up refresher courses for the training be considered. They 
suggested better accommodating the workload to the time available (either by increasing the duration of 
the course or by focusing the workload). They also desired more involvement of past participants in the 
programme. 

The possibility for the course to acquire some kind of certification or (academic) recognition was often 
stressed. Generally, the possibility of adapting the methods used to optimize retention of knowledge and 
including actions for better assimilation (spaced learning, cases studies) was also suggested. 

Some suggestions made on potential improvements to the PGEC: 

– “Time provided for the session and content was compressed.” (PGEC in the Syrian Arab 
Republic, 2010.) 

– “1. An alumni grouping of PGEC participants should be established as soon as possible. This 
would provide an effective platform to the graduates to share their experience and establish a 
pool or network of experts. 2. There must be a regular meeting of PGEC alumni for discussion 
on issues regarding radiation protection worldwide and their solutions as well as improvements 
in the course.” (PGEC in Malaysia, 2004.) 

– “In the lecture class, some related video clips could be added for better understanding. Include 
more technical visits and practical classes at relevant laboratories. Could arrange some lectures 
by previous participants from abroad.” (PGEC in Malaysia, 2011.) 

– “After following the PGEC, give a chance to students to apply their knowledge, to participate 
and solve problems relating to safety that occur in a country that is developing a safety culture. 
Or give them a case study to solve the problem.” (PGEC in Malaysia, 2013.) 

– “Increase practical exercises, increase the time because the course material is too long.” (PGEC 
in Malaysia, 2014.) 

 RESULTS OF THE IMPACT EVALUATION FOR THE PGEC: 
EUROPE REGION 

7.1. CONDUCT OF THE PGEC 

The PGEC has been conducted regularly at two IAEA Regional Training Centres in the Europe Region: 
in Belarus (since 2001) in Russian and in Greece (since 2013) in English. 

The impact evaluation for the Europe Region was based on answers from 118 participants in 12 PGEC 
courses (see Table 6)8. 

7.2. PROFESSIONAL BACKGROUND OF PARTICIPANTS 

Regardless of the time passed since participation in the course, and even for the historical evaluation of 
courses going back 16 years, the participants in the PGEC were working primarily for the regulatory 
body. 

Since the working category ‘regulator’ comprises most of the course’s participants, this is an expected 
result. 

Although significant at first sight, the variation between the ratio of regulators after one year (23%) and 
after three years (67%) is from only one course offering. For the much greater number of responses 

                                                      
8 A pilot survey (after three years) for the PGEC held in Greece in 2011–2012 was conducted in 2015 with a 
slightly different questionnaire. The results of that survey are not included in this report. 
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collected in the historical evaluation, the percentage of participants who were working for the regulatory 
body lies somewhere in between (40%). 

It is not possible to distinguish meaningful variation for other working categories (see Fig. 32). 

7.3. IMPACT OF THE PGEC ON PARTICIPANTS 

7.3.1. Pre-PGEC versus post-PGEC professional levels 

Monitoring the professional progress of PGEC participants helps in understanding the influence of the 
programme over time. For the Europe Region, a general and progressive increase in the number of 
PGEC participants moving over time from a staff position to a managerial position can be observed (see 
Fig. 33). 

To some extent, this reflects a typical career progression: as staff who were PGEC participants gained 
experience, they were promoted to higher positions. However, other reasons discussed in the following 
might play a part in furthering the careers of PGEC participants. 

7.3.2. Effects of the PGEC on the professional development of participants 

Regardless of the time passed since participation in the course, the majority of respondents stated that 
the PGEC had had a significant impact on their professional development, with an increasing trend over 
time. 

Altogether, 69% after one year, 84% after three years and 94% for the historical evaluation recognized 
that the PGEC had had a ‘high or medium’ impact on their professional development (see Fig. 34). 

Such results could suggest a lapse of time before the impact of the PGEC becomes apparent. 

In addition to evaluating the professional development of participants, increases in work performance 
and gaining of additional responsibilities were also considered. 

Figure 35 (a) and (b) show that one year after completion of the PGEC, more than half the participants 
had gained additional responsibilities and that their work performance had generally improved9. 

TABLE 6. IMPACT EVALUATION CONDUCTED ONE YEAR, THREE YEARS AND FIVE 
YEARS AFTER COMPLETION OF THE PGEC COURSE PLUS HISTORICAL EVALUATION, UP 
TO 2015: IAEA REGIONAL TRAINING CENTRES IN BELARUS (BYE) AND GREECE (GRE) 

 

                                                      
9 Examples provided by participants of additional responsibilities included: performing activities in the field of 
alpha spectroscopy; training radiation protection officers; assessing radiation protection programmes; responding 
to illicit trafficking incidents; and becoming head of the division of radiation emergency management and training. 
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FIG. 32. Percentage of working categories for participants, before attending the course and after completion of 
the course: (a) after one year, T (total respondents) = 13; (b) after three years, T = 12; (c) historical evaluation, 

T = 93. 

 

 

FIG. 33. Participants by professional level before attending the course and after completion of the course: (a) 
after one year after, T (total respondents) = 13; (b) after three years, T = 12; (c) historical evaluation, T = 93. 
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FIG. 34. Participants stating that the PGEC had had a positive impact on their professional development after 

completion of the course (a) after one year, T (total respondents) = 13; (b) after three years, T= 12; (c) 
historical evaluation, T = 93. 

 

These findings support the inference that attending the PGEC had benefited the careers of the 
participants and had furthered upward mobility in the organization. 

Among the many responses specifying their progression since participation, participants generally 
considered the PGEC to have been a fundamental experience and emphasized that the skills that they 
had gained had contributed substantially to their professional advancement: 

– “Before the PGEC, I was working for the regulator (environmental board) as a radiation safety 
specialist. In 2011 the diploma from the training course gave me an opportunity to apply for a 
senior officer’s position in the higher government institution (ministry of the environment) 
which required a corresponding qualification, and since 2015 I have been working as an adviser 
on radiation safety.” (PGEC in Belarus, 2011.) 

– “Head of sector inspection, NRSA. Completing the PGEC in Belarus helped me in organizing 
the inspection activities in radiation safety and the safe use of ionizing radiation sources.” 
(PGEC in Belarus, 2007.) 
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FIG. 35. Participants stating one year after completion of the course that the PGEC had had an impact on: (a) 

acquiring additional responsibilities; (b) their work performance; T (total respondents) = 13. 
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– “My position is the deputy director of the national centre. The course gave me a huge impact: 
was very helpful. I was able to view radiation safety from all sides. Gained new knowledge and 
got acquainted with this unique field of human knowledge. I became acquainted with the leading 
experts of different areas. I met great new friends with whom I still have a great relationship. I 
recommend the continuation of such courses.” (PGEC in Belarus, 2006.) 

–  “Head of diagnostic radiology and nuclear medicine physics in department of medical physics 
and radiation safety. As a result of attending the PGEC, I became a radiation protection expert; 
one of few in my country.” (PGEC in Greece, 2006.) 

– “Technical manager of an accredited laboratory for dosimetry of ionizing radiation. The impact 
of PGEC: knowledge and skills that I obtained during the course helped me to work in dosimetry 
of ionizing radiation (training of those professionally exposed, dosimetry measurements, 
shielding design, patient and fetal dosimetry).” (PGEC in Greece, 2003.) 

7.4. IMPACT OF THE PGEC ON RADIATION SAFETY INFRASTRUCTURE 

Examining the impact that PGEC participants had had on the local radiation safety infrastructure helped 
to show how the knowledge and skills learned from the PGEC had been translated into concrete 
outcomes. 

Although PGEC participants were from a range of working categories, this part focuses on participants 
from the regulatory body, who formed the largest category. 

7.4.1. Findings after one year and after three years 

The impact that participation in the PGEC had had on the local radiation safety infrastructure was 
evaluated. Participants were requested to indicate the extent to which they had affected key aspects of 
radiation safety in the seven thematic safety areas (TSAs) mentioned earlier (see Section 3.1). 

The results showed that in the Europe Region respondents had applied the knowledge and skills acquired 
from the PGEC in their daily practice to strengthen the radiation safety infrastructure in the Member 
States. 

Fig. 36 shows, most participants who were from regulatory bodies declared that the PGEC had a 
significant impact in helping them to enhance radiation safety in most of the TSAs, but mainly on a 
longer term. 

Participants who were employed as regulators provided the following feedback: 

– “Development of legal and regulatory requirements on transport of radioactive material, 
development of legal and regulatory requirements on education and training in radiation 
protection, assessment of compliance with national and international transport regulations, 
planning and conduct of inspections of transport operations: for all activities described above, 
in those that I participated the impact I think was that organizational and national radiation 
safety infrastructures changed in a better way.” (PGEC in Greece, 2015.) 

– “Prepared and managed the EduTA [Education and Training Appraisal] mission, participated at 
the table top exercise ‘Management and termination of a radiological accident caused by a 
vehicle transporting an ionizing radiation source’, where I presented an actual corresponding 
situation that occurred the same year in Bosnia Herzegovina; participated at the ESOC 
[Emergency Operations Centre] tabletop exercise, whose purpose was to assess the actions of 
the ESOC [Emergency Operations Centre] group, and when information was received about the 
stolen source to present an analysis of the actual corresponding situation.” (PGEC in Greece, 
2015.) 

– “Directly involved in updating the national rules in the field of radiation safety and participated 
indirectly in the development of other documents relating to radioactive materials. The 
knowledge obtained during the PGEC helped me to evaluate these documents professionally 
and to make some improvements.” (PGEC in Belarus, 2013.) 
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– “Knowledge I gained in the PGEC I use in daily work for preparing legal acts or training 
stakeholder institutions.” (PGEC in Belarus, 2013.) 

–  “Based on the study of course materials from the PGEC, I prepared a monitoring plan for the 
unit in which I work, for radiological monitoring of the perimeter of the unit. Studying the 
course materials pushed me to create new methods of personnel protection for ionizing radiation 
sources, on the basis of norms and IAEA recommendations.” (PGEC in Belarus, 2013.) 

– “Participation in the development of normative legal acts and methodological documentation 
on prediction, early detection, mitigation and response to radiological accidents and incidents.” 
(PGEC in Belarus, 2013.) 

Some respondents identified the inertia of systems as being the main impediment both to applying the 
lessons from the course and to having lasting effects in their workplaces. 

7.4.2. Findings of the historical evaluation 

The historical evaluation covered 10 PGECs held in the Europe Region prior to 2011.  

Simpler than that used for the evaluations after one year, after three years and after five years, the 
historical evaluation questionnaire (see Annex III, Part 3) asked only whether or not there had been 
impacts in each of the seven TSAs. 

For the 10 courses concerned, all the respondents indicated having had an impact in at least one of the 
TSAs. 

As Fig. 37 shows, every TSA had had impacts through participants applying the knowledge, skills and 
attitudes acquired in the PGEC. The course’s impacts were relatively evenly distributed across the seven 
TSAs — unlike for the other regions, for which some TSAs stood out as having had particular impacts. 

Participants’ specific comments provided further insights: 

– “The training course gave me a comprehensive overview of different aspects and areas of 
radiation safety. This has turned out to be very beneficial in my current position as a counsellor, 
as I am responsible for developing radiation safety regulations which cover all aspects related 
to this. It is easier for me to interact with the interested parties as I can relate to their positions 
and reasoning. Therefore, I believe that I can make more balanced and neutral decisions and 
ensure that all aspects are covered. Knowledge from the training course has also turned out to 
be very useful while participating in the working groups of the European Council and 
Commission.” (PGEC in Belarus, 2010.) 

– “The experience from the PGEC helped me to successfully prepare the new regulations in the 
field of radiation and nuclear safety and security and to be in line with the IAEA documents and 
recommendations.” (PGEC in Greece, 2008.) 

 

FIG. 36. Responses from participants who were from a regulatory body stating that after completion of the 
course, the knowledge and skills gained in the PGEC had had a high to medium (HM) or low or no (LN) impact 

on each TSA: (a) after one year, T (total respondents) = 13; (b) after three years, T = 17. 
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FIG. 37. Percentage of participants who were from a regulatory body stating for each specific TSA that the 
PGEC had had positive impacts: Total respondents = 38. 

– “The knowledge acquired in the PGEC allowed us to participate in the development of legal 
documents, such as the procedure for verification of economic entities by the regulatory body, 
and the regulations on radiation safety.” (PGEC in Belarus, 2007.) 

– “The PGEC facilitated my later activities. After taking the course, I participated in the 
development of some legal requirements, most importantly the new framework for updated dose 
limits, published in 2008. My current position requires that I either propose or analyse proposals 
for legal documents.” (PGEC in Greece, 2006.) 

– “My general and basic knowledge (obtained during the PGEC) helped me to develop the ‘law 
on the use of atomic energy’ in line with the development of radiation safety in medicine 
(diagnostics and therapy), radioactive sources and radioactive waste, and requirements for staff 
training in working with radioactive sources, and other areas.” (PGEC in Belarus, 2005.) 

7.5. SUSTAINABILITY AND EFFECTIVENESS OF THE PGEC 

‘Sustainability and effectiveness’ together refer to the ability of the projects developed and of the 
competences acquired during the PGEC to be transferred via different channels to the radiation safety 
infrastructure in Member States. 

This transfer is monitored by means of four indicators to assess the beneficial impact of the course: 
follow-up of work projects (7.5.1); the sharing and dissemination of the knowledge and skills acquired 
(7.5.2); the PGEC’s contribution to development of competence and academic development (7.5.3); and 
the readiness of participants to recommend the PGEC to their peers (7.5.4). 

7.5.1. Continuation of the PGEC work projects 

PGEC work projects were aimed at helping participants to solve specific radiation protection problems 
in their Member States. In practice, each participant conducted the work project during the course on a 
topic that was initially identified and was then further refined together with their direct supervisors. 
Participants were then expected to follow through on the work when they returned home. 

Most participants (69%) confirmed one year after completion of the course that they had performed 
follow-up activities on their work projects (see Fig. 38). 

The work projects, which were started during the course and were intended to be finished when the 
PGEC participants returned home, served to link the training itself, the professional life of the 
participants and ultimately the radiation safety infrastructure in the Member States. 

Respondents provided specific examples illustrating how and on what subject they had done their work 
projects and had contributed to strengthening the national radiation safety infrastructure: 
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FIG. 38. Percentage of participants who had conducted follow-up activities for their PGEC work project one 

year after completion of the course; total respondents = 13. 

– “I have managed to learn the use of PENELOPE Monte Carlo code, which I am utilizing for my 
studies.” (PGEC in Greece, 2015.)  

– “Prepared and managed the EduTA [Education and Training Appraisal] mission (project work 
of the PGEC was ‘Design of a training programme for first responders in the framework of the 
national strategy for education and training in radiation, transport and waste safety’).” (PGEC 
in Greece, 2015.) “I continued to work in the field of alpha spectroscopy which was the theme 
of my project work in the PGEC.” (PGEC in Greece, 2015.) 

– “Developed setup for waste characterization.” (PGEC in Greece, 2015.) 

7.5.2. Sharing knowledge and skills 

In addition to the work projects, the extent to which participants shared or disseminated their new 
knowledge and skills testified to the sustainability and the effectiveness of the course. 

An integral element of the PGEC is therefore devoted to ‘training the trainers’. PGEC participants 
equipped with the necessary basic skills and tools to become trainers trained other personnel locally in 
radiation protection in line with international standards. Within a reasonable time-frame, this 
promulgation of the impacts enhanced the pool of trained personnel locally both quantitatively and 
qualitatively. 

Regardless of the time passed since participation in the course, a little under half the respondents 
declared that they had organized or held a training event in radiation protection and the safe use of 
radiation sources (see Fig. 39). Although this is a somewhat less significant percentage than for other 
regions, the limited amount of data gathered so far for the Europe Region prevents drawing many 
conclusions. 

The training delivered by former PGEC participants included a course on radiation protection for 
training national border officers, aimed at police officers; a course on dosimetry in diagnostic radiology; 
training for radiation protection officers and health professionals; and training for first responders and 
others in law enforcement institutions about nuclear safety. The diversity of the training highlights the 
broad spectrum of topics covered by the PGEC. 

7.5.3. Contribution of the PGEC to development of competence 

The contribution of the PGEC to specific professional or academic development was recorded three 
years after completion of the course (see Fig. 40). A significant number of participants did not report 
any contribution of the PGEC towards achieving academic or professional development. However, most 
respondents affirmed that the knowledge and skills acquired in the PGEC had enabled them to attend 
specific training courses and to further enhance their competences. 
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FIG. 39. Participants sharing knowledge and skills gained in the PGEC by organizing or implementing training 
events after completion of the course: one year after, T (total respondents) = 13; three years after, T = 12. 

These training courses were mostly specialized courses and ‘train the trainers’ events. However, the 
competences acquired in the PGEC had enabled some participants to undertake academic degrees such 
as master’s degrees or doctorates. Some respondents stressed the part that the work projects had played 
in their later academic development and achievements. 

The PGEC programme served to increase the pool of qualified learners and trainees locally, which in 
turn strengthened the national educational and training infrastructure. 

7.5.4. Recommending the PGEC: ongoing success of the PGEC 

Regardless of the time that had passed since their participation in the course, about 90% or more of the 
respondents had recommended the course to their colleagues or employees. These results seemed to 
hold in the longer term, with the highest of all recommendation rates being from the respondents in the 
historical evaluation. Such a high level of recommendation reflected the esteem in which the PGEC is 
held in the Region (see Fig. 41). 

7.5.5. Final comments and suggestions of participants 

The answers to the ultimate questions of the questionnaires also bear out the findings mentioned 
previously. Participants were asked whether they wished to make any additional comments (after three 
years, after five years and in the historical evaluation). They were also asked for suggestions on how to 
improve the course to make it more applicable to their duties (after one year). Participants generally 
praised the course but also identified areas for improvement. 

Some testimonials on the benefits of the PGEC are listed in the following: 

– “The PGEC is one of the most important courses organized by the Agency; the only one that 
gives you complete oversight on radiation protection matters. It is crucial that these courses 
continue to be organized. PGEC provides knowledge that cannot be obtained in smaller 
countries, or in countries with limited funding in the field of radiation protection.” (PGEC in 
Greece, 2006.) 

– “The course was very useful for acquiring knowledge and skills. I want this course to continue 
for the new generation.” (PGEC in Belarus, 2013.) 

– “I found that the PGEC was very important for my professional development, especially as I 
attended the training at the beginning of my career. Because the programme of the course 
covered all the fields in radiation protection and safety, I go very often to the literature from the 
PGEC if there is a problem that is not related to my current work but still is about radiation 
protection and safety.” (PGEC in Greece, 2008.) 
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FIG. 41. Percentage of participants who had recommended the PGEC to their colleagues or employees in all IAEA 
Regional Training Centres in the Europe Region and for all time periods; one year after, three years after and in 
the historical evaluation. Total respondents (T) = 13; T = 12; T = 93. 

– “Thank you to all the organizers of this magnificent course in Belarus! To date, this course has 
given me a lot in my professional life! I hope there will still be a continuation of these courses, 
such as were organized for the past participants in Belarus! Thank you!” (PGEC in Belarus, 
2005.) 

– “Very useful and important course on nuclear and radiation safety.” (PGEC in Belarus, 2005.) 

Besides the praise, margins for improvement were identified — more so after one year given that the 
questionnaire specifically asked for suggestions for improvements. 

Participants consistently suggested that the part of the training dedicated to practical exercises be 
increased and that some kind of follow-up refresher courses for the training be considered. 

The possibility for the course to acquire some kind of certification or (academic) recognition was also 
mentioned. 

Some suggestions on potential improvements to the PGEC: 

– “It would be nice if short term refresher courses were carried out to update knowledge obtained 
in these courses (refresher training).” (PGEC in Belarus, 2013.) 

– “During the PGEC, the technical and practical visits to various facilities and entities were very 
useful. If it would be possible, it would be great to include more visits of this kind, which help 
a lot for the training process.” (PGEC in Greece, 2015.) 
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FIG. 40. Percentage of affirmative answers for the contribution of the PGEC towards specific professional or 
academic development three years after completion of the course: T (total respondents) = 12. Note that giving 

more than one answer was possible. 
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– “About the course, in my personal opinion the course can be changed in order to be more 
applicable by revising all the training materials (presentations: some of them contain quite old 
information, references to old publications, etc.).” (PGEC in Greece, 2015.) 

– “I recommend this course to younger colleagues. I hope this course might be recognized by 
local authorities as a sound basis for recognition of a qualification as radiation protection 
expert.” (PGEC in Belarus, 2004.) 

 RESULTS OF THE IMPACT EVALUATION FOR THE PGEC: 
LATIN AMERICA AND THE CARIBBEAN REGION 

8.1. CONDUCT OF THE PGEC 

The PGEC has been conducted regularly at one IAEA Regional Training Centre in the Latin America 
and the Caribbean Region: in Argentina (since 1981) in Spanish.10 

The impact evaluation for the Latin America and the Caribbean Region was based on answers from 166 
participants in 12 PGECs (see Table 7)11. 

8.2. PROFESSIONAL BACKGROUND OF PARTICIPANTS 

Regardless of the time passed since participation in the course, and even for the historical evaluation of 
courses going back 16 years, the participants in the PGEC were working primarily for the regulatory 
body. 

Since the working category ‘regulator’ comprises most of the course’s participants, this is an expected 
result. 

Whereas for one year after participation the number of regulators remained the same as on joining the 
course, this number had increased by 12 percentage points for five years after completion of the course. 
This could indicate the influence of the PGEC in orienting its participants towards working for the 
regulatory body. 

More may be known once a single PGEC has been evaluated across the entire impact evaluation cycle 
(after one year, after three years and after five years). 

It is not possible to distinguish meaningful variations for other working categories (see Fig. 42). 

TABLE 7. IMPACT EVALUATION CONDUCTED ONE YEAR, THREE YEARS AND FIVE 
YEARS AFTER COMPLETION OF THE COURSE, PLUS HISTORICAL EVALUATION, UP TO 
2015: IAEA REGIONAL TRAINING CENTRE IN ARGENTINA (ARG) 

 

                                                      
10 The first year in which a PGEC course was implemented in any Region was 1981. 
11 Two pilot surveys were conducted in 2015, one year after and three years after the PGECs held in Argentina in 
2013 and 2012, respectively, with slightly different questionnaires. The results of those surveys are not included 
in this report. 
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FIG. 42. Percentages of working categories for participants, before attending the course and after completion of 
the course: (a) after one year, T (total respondents) = 11; (b) after five years, T = 9; (c) historical evaluation, 
T = 146. 

8.3. IMPACT OF THE PGEC ON PARTICIPANTS 

8.3.1. Pre-PGEC versus post-PGEC professional levels 

Monitoring the professional progress of PGEC participants helps in understanding the influence of the 
programme over time. For the Latin America and the Caribbean Region, an increase in the number of 
PGEC participants moving over time from a staff position to a managerial position can be observed (see 
Fig. 43). This is especially true after five years (+22%) and in the historical evaluation (+25%), as shown 
in Fig. 43. 

To some extent, this reflects a typical career progression: as staff who were PGEC participants gained 
experience, they were promoted to higher positions. However, other reasons discussed in the following 
might play a part in furthering the careers of PGEC participants. 

8.3.2. Effects of the PGEC on the professional development of participants 

Regardless of the time passed since participation in the course, the large majority of respondents stated 
that the PGEC had had a significant impact on their professional development, with an increasing trend 
over time. 

Altogether, 82% after one year, 100% after five years and 97% for the historical evaluation recognized 
that the PGEC had had a ‘high or medium’ impact on their professional development (see Fig. 44). 

Such results could suggest a lapse of time before the impact of the PGEC becomes apparent. 

In addition to evaluating the professional development of participants, increases in work performance 
and gaining of additional responsibilities were also considered. 

Figure 45 (a) and (b) show that one year after completion of the PGEC course, nearly half the participants 
had gained additional responsibilities and that their work performance had generally improved. 
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FIG. 43. Participants per professional level before attending the course and after completion of the course: (a) 
after one year, T (total respondents) = 11; (b) after five years, T = 9; (c) historical evaluation, T = 146. 

 

 

 

FIG. 44. Participants stating that the PGEC had had a positive impact on their professional development after 
completion of the course: (a) one year after, T (total respondents) = 11; (b) five years after, T = 9; (c) historical 

evaluation, T = 146. 
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FIG. 45. Participants stating that, one year after completion of the course, the PGEC had had an impact on: (a) 
acquiring additional tasks; (b) their work performance; total respondents = 11. 

These findings support the inference that attending the PGEC had benefited the careers of the 
participants and had furthered upward mobility in the organization. 

Among the many responses specifying their progression since participation, several participants 
emphasized that the programme had provided them with a sound technical basis in radiation protection. 

– “Specialist licensing and radiation protection. Increased knowledge in radiation protection has 
allowed for better job performance as a regulator.” (PGEC in Argentina, 2011.) 

– “The PGEC has enriched my cultural heritage in terms of radiological protection, allowing me 
to do my job much better, for which I am very grateful. Thank you.” (PGEC in Argentina, 2012.) 

– “Thanks to the course I did, I now work as a supervisor for radiological protection areas, 
transport of radioactive materials and radioactive waste.” (PGEC in Argentina, 2008.) 

– “Head of evaluation and control of nuclear and radioactive facilities. The PGEC allowed me to 
acquire the necessary basic training to assume the leadership of teams at the regulatory body.” 
(PGEC in Argentina, 2002.) 

– “Director of radiation safety measurements division. The knowledge gained from the PGEC is 
highly relevant, not only to respond appropriately to questions from users and to encourage their 
safety culture, given the permanent treatment of the service, but also to maintain my current 
position.” (PGEC in Argentina, 2001.) 

– “In charge of the department of physical security of radioactive sources in the regulatory body. 
The knowledge gained at that time laid the foundation for my developing professionally.” 
(PGEC in Argentina, 2000.) 

– “I am currently an inspector and evaluator for the licensing and control group of the geological 
service. I am also a university professor and I teach the subjects of radiation protection physics 
and industrial X-ray imaging in a programme of radiology and diagnostic imaging. The 
knowledge acquired in the PGEC allowed me to learn all the basic, intermediate and advanced 
fundamentals of radiation protection. This has given me the daily work of assessing 
documentation and execution of inspections conducted by the regulatory authority…. Thanks 
to the knowledge acquired in this course, it has helped me professionally to gain a foothold in 
the area of radiation protection in my country.” (PGEC in Argentina, 1997.) 

– “Head of personnel dosimetry laboratory, national atomic energy commission. Highly positive 
impact because since my return after the PGEC, I have incorporated the use of the operational 
quantities for the assessment of occupational dosimetry control.” (PGEC in Argentina, 1994.) 

– “Currently working as the director of technology transfer of the institute of nuclear energy. The 
PGEC course gave me the technical basis for the issue of radiation protection in different 
practices which allowed for working directly with end users to improve radiation protection in 
the country.” (PGEC in Argentina, 1981.) 
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55%

(a)

Significantly, 
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8.4. IMPACT OF THE PGEC ON RADIATION SAFETY INFRASTRUCTURE 

Examining the impact that PGEC participants had had on the local radiation safety infrastructure helped 
to show how the knowledge and skills learned from the PGEC had been translated into concrete 
outcomes. 

Although PGEC participants were from a range of working categories, this part focuses on participants 
from the regulatory body, who formed the largest category. 

8.4.1. Findings after one year and after five years 

The impact that participation in the PGEC course had had on the local radiation safety infrastructure 
was evaluated. Participants were requested to indicate the extent to which they had affected key aspects 
of radiation safety in the seven thematic safety areas (TSAs) mentioned earlier (see Section 3.1). 

The results showed that in the Latin America and the Caribbean Region respondents had applied the 
knowledge and skills acquired from the PGEC in their daily practice to strengthen the radiation safety 
infrastructure in the Member States. 

As Fig. 46 shows, most participants who were from regulatory bodies declared that the PGEC course 
had a significant impact in helping them to enhance radiation safety in most of the TSAs areas, more 
significantly on the longer term. The limited number of respondents precludes meaningful elaboration 
on these figures. 

Participants who were employed as regulators provided the following feedback: 

– “I am participating in the review of Mexican official standards, in particular monitoring 
occupationally exposed personnel. In addition, I am in charge of coordinating the internal course 
on fundamentals of radiation protection in my institution, where I teach the subject of biological 
effects following exposure to ionizing radiation.” (PGEC in Argentina, 2015.) 

– “What has been learned has been applied in the evaluation and control of radiation facilities 
nationwide in the organs evaluated by the national nuclear energy commission.” (PGEC in 
Argentina, 2015.) 

– “[There have been] improvements in the processes of authorization and regulatory control, and 
in proposals for new research projects.” (PGEC in Argentina, 2015.) 

– “[There have been] upgrades of security requirements for category 2 installations and [upgrades 
in] safe handling of radioactive material; and new licensing requirements for facilities in 
accordance with new international requirements. With respect to radiological surveillance, we 
have not been able to update due to lack of necessary equipment for radiation monitoring and 
dose estimation for intakes of radionuclides.” (PGEC in Argentina, 2015.) 

– “The impact has been positive from the administrative point of view; and in inspections, 
evaluations and measurements for decision making purposes from the regulatory point of view.” 
(PGEC in Argentina, 2015.) 



 

54 

 

FIG. 46. Responses from participants who were from a regulatory body stating that after completion of the 
course, the knowledge and skills gained in the PGEC had had a high to medium (HM) or low or no (LN) impact 

on each TSA: (a) after one year, T (total respondents) = 7; (b) after five years, T = 5. 

– “I worked as an evaluator and inspector in the department of regulatory control of the regulatory 
authority, specifically in the industry group. The learning achieved in the PGEC has allowed 
me to complete a comprehensive training in radiation safety and protection and nuclear safety. 
This has contributed to improving the scientific and technical capabilities of the national 
regulatory authority and the strengthening of regulatory control. I am currently participating in 
the process of preparing the draft amendment to the regulations for the safe transport of 
radioactive material, with a view to updating according to the new recommendations of the 
IAEA. I am responsible for the authorization process for occupationally exposed personnel, 
under the management system of the regulatory authority, and I have participated in tasks to 
establish a national training strategy for security training and radiation protection.” (PGEC in 
Argentina, 2011.) 

– “The knowledge and experience acquired in the aforementioned year and its application in my 
professional work has contributed to strengthening security assessments and audits carried out 
by the national nuclear energy commission. Additionally, it enabled technical criteria to be 
provided for regulating uses of radiation for safety in various industrial and medical practices.” 
(PGEC in Argentina, 2011.) 

– “The national regulatory authority is updating its regulations with the fundamental contribution 
of those who completed the PGEC. It has improved and optimized resources for regulatory 
control.” (PGEC in Argentina, 2011.) 

– “To answer this question, one should consider the levels the participants in the training are at, 
because many questions asked depend on the level of decisions and the legal framework, and 
on the impetus and support that is rendered for this. In my case I have worked with particular 
contributions on the preparation of draft documents to serve in the legal and regulatory 
framework in the future.” (PGEC in Argentina, 2011.) 

– “Participated in improvement projects of the official national standards.” (PGEC in Argentina, 
2011.) 

Lastly, an explanation that was given by those stating that they had had a limited (low or no) impact 
pointed to the absence of equipment. 

Of those regulators who had applied the knowledge and skills gained during the course barely or not at 
all (i.e. low to no impact), the lack of institutional support from decision makers for enhancing radiation 
protection at the national level was stressed as a limiting factor. Some mentioned the difficulty in 
assessing the course after so many years, while others stated that they would have needed further training 
to have made a significant impact. 

8.4.2. Findings of the historical evaluation 

The historical evaluation covered 29 PGECs that were held in the Latin America and the Caribbean 
Region prior to 2011. 
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Simpler than that used for the evaluations after one year, after three years and after five years, the 
historical evaluation questionnaire (see Annex III, Part 3) asked only whether or not there had been 
impacts on each of the seven TSAs. 

For the 29 courses concerned, all the respondents indicated having had an impact in at least one of the 
TSAs. 

As Fig. 47 shows, every TSA had had impacts through participants applying the knowledge, skills and 
attitudes acquired in the PGEC. TSA 2 and TSA 6 stood out as having had greater impacts than the 
others. 

The knowledge and skills acquired by participants had been applied to strengthening the radiation safety 
infrastructure in the Member States in several areas: 

– “What has been learned in the PGEC and experiences shared during it served to provide 
elements for consideration in the development of standards and [elements] leading to the 
granting of authorizing technical reports.” (PGEC in Argentina, 2008.) 

– “[Applied] to write a guide for users, a radiation protection manual.” (PGEC in Argentina, 
2007.) 

– “Participated in the initial activities of the regulatory agency: development of inventory act for 
radiation sources, establishment of safety guidelines for highly radioactive sources (department 
of energy programme). I participated in the development of the national law for nuclear 
activities.” (PGEC in Argentina, 2005.) 

– “My work on the regulations has been enriched by participating in regulatory inspections and 
technical analysis in which knowledge and skills acquired in the course have been applied.” 
(PGEC in Argentina, 2004.) 

– “Knowledge acquired has enabled me to deal with all fields of the application of radiation and 
this has also enabled my assistance in the preparation of standards and procedures for the control 
and regulation of radiation use in the country.” (PGEC in Argentina, 2003.) 

– “Whether for importing or exporting radioactive sources, only the ministry has the authority for 
authorization. We have an inventory of radioactive sources in the country. Before the course 
there was none.” (PGEC in Argentina, 2002.) 

– “Working on the draft national response plan for radiological emergencies.” (PGEC in 
Argentina, 2001.) 

– “I have had a moderate impact in terms of regulatory requirements. The PGEC was the starter 
for developing new guidelines and procedures as well as for improvements in the 
implementation of activities and processes. The impact was not as significant in terms of the 
legal aspects.” (PGEC in Argentina, 2000.) 

 
FIG. 47. Percentage of participants who were from a regulatory body stating that the PGEC had had positive 

impacts for each specific TSA: Total respondents = 59. 
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– “On my returning from the course, the national regulatory framework was developed, and a 
system of authorizations and [a system of] inspections were implemented.” (PGEC in 
Argentina, 1998.) 

– “I am also a professor at a university, where I teach the subjects of radiation protection, physics 
and industrial X-ray images in a programme of radiology and diagnostic imaging. The 
knowledge acquired in the PGEC allowed me to learn all the basic, intermediate and advanced 
fundamentals of radiation protection, which has guided my daily work in assessing 
documentation and in execution of inspections conducted by the regulatory authority.” (PGEC 
in Argentina, 1997.) 

– “The course was excellent, providing me with a good level of preparation for the tasks I 
performed and still do.” (PGEC in Argentina, 1989.) 

– “It allowed me to prepare the regulations of the Law on Protection and Radiological Safety, in 
addition to various licensing procedures as well as all necessary materials, forms and checklists 
for inspections.” (PGEC Argentina, 1986.) 

8.5. SUSTAINABILITY AND EFFECTIVENESS OF THE PGEC 

‘Sustainability and effectiveness’ together refer to the ability of the projects developed and of the 
competences acquired during the PGEC to be transferred via different channels to the radiation safety 
infrastructure in Member States. 

This transfer is monitored by means of four indicators to assess the beneficial impact of the course: 
follow-up of work projects (Section 8.5.1); the sharing and dissemination of the knowledge acquired 
(Section 8.5.2); the contribution of the PGEC to academic development (Section 8.5.3); and the 
readiness of participants to recommend the PGEC to their peers (Section 8.5.4). 

8.5.1. Continuation of the PGEC work projects 

PGEC work projects were aimed at helping participants to solve specific radiation protection problems 
in their Member States. In practice, each participant conducted the work project during the course on a 
topic that was initially identified and was then further refined together with their direct supervisors. 
Participants were then expected to follow through on the work when they returned home. 

A little under half the respondents (45%) confirmed one year after completion of the course that they 
had performed follow-up activities on their work projects (see Fig. 48). 

The work projects, which were started during the courses and were intended to be finished when the 
PGEC participants returned home, provided the opportunity to apply the knowledge and skills gained in 
the courses in the professional activities of participants. This contributed eventually to strengthening 
organizational and national radiation safety infrastructure. 

Respondents provided specific examples illustrating how and on what subject they had done their work 
projects and had contributed to strengthening the national radiation safety infrastructure: 

– “Application and development of internal dosimetry for nuclear medicine workers.” (PGEC in 
Argentina, 2015.) 

– “My job was on risk assessment and every five years facilities in my country delivered such 
assessments, which are reviewed and approved or not by the regulatory authority, and my work 
served as the basis for this.” (PGEC in Argentina, 2015.) 

– “Developing a strategy for providing quality control services to internal and external users to 
the national university.” (PGEC in Argentina, 2015.) 

– “Radiation protection in nuclear power plants.” (PGEC in Argentina, 2015.) 

– “Creating an inspection sheet for positron emission tomography/computed tomography 
(PET/CT) practice and strengthening of practical actions for regulatory control.” (PGEC in 
Argentina, 2015.) 



 

57 

More than in other regions, participants indicated not having conducted follow-up activities to their 
work projects. 

Specific reasons given by respondents for not conducting follow-up activities included: the fact that the 
subject of the work project did not apply to their current occupation; a lack of national support for 
training health professionals on-line; and a lack of regulation and of a legal framework for radiation 
safety for steelmakers. 

8.5.2. Sharing knowledge and skills 

In addition to the work projects, the extent to which participants shared or disseminated their new 
knowledge and skills testified to the sustainability and the effectiveness of the course. 

An integral element of the PGEC is therefore devoted to ‘training the trainers’. PGEC participants 
equipped with the necessary basic skills and tools to become trainers trained other personnel locally in 
radiation protection in line with international standards. Within a reasonable time-frame, this 
promulgation of the impacts enhanced the pool of trained personnel locally both quantitatively and 
qualitatively. 

 
FIG. 48. Percentage of participants who had conducted follow-up activities to their PGEC work project one 

year after completion of the course; total respondents = 11. 

A total of 64% of respondents confirmed having organized or held one or more training events in 
radiation protection and the safe use of radiation sources after one year, and this increased to 73% for 
subsequent years (see Fig. 49). 

The training delivered by former PGEC participants included, among other things: university lectures 
and assistance in the medical field; training such as with simulated radiological emergencies; workshops 
in radiation protection for radiation protection officers; talks at hospitals on radiological protection; and 
training of new users. 

8.5.3. Contribution of the PGEC to development of competence 

The contribution of the PGEC to specific professional or academic development was recorded five years 
after completion of the course (see Fig. 50). Most respondents affirmed that the knowledge and skills 
acquired in the PGEC had enabled them to attend specific training courses and to further enhance their 
competences. 

These training courses were mostly specialized courses and ‘train the trainers’ events. However, the 
competences acquired in the PGEC had enabled some participants to undertake academic degrees such 
as master’s degrees. 

The PGEC programme served to increase the pool of qualified learners and trainees locally, which in 
turn strengthened the national educational and training infrastructure. 

Yes
45%

No
55%
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FIG. 49. Participants sharing knowledge and skills gained in the PGEC by organizing or implementing training 
events after completion of the course: after one year, T (total respondents) = 11; after five years, T = 9. 

8.5.4. Recommending the PGEC: ongoing success of the PGEC 

Regardless of the time passed since their participation in the course, about 90% or more of the 
respondents had recommended the course to their colleagues or employees. These results seemed to 
hold in the longer term, with the highest of all recommendation rates being from the respondents in the 
historical evaluation. Such a high level of recommendation reflected the esteem in which the PGEC is 
held in the Region (see Fig. 51). 

8.5.5. Final comments and suggestions of participants 

The answers to the ultimate questions of the questionnaires also bear out the findings mentioned 
previously. Participants were asked whether they wished to make any additional comments (after three 
years, after five years and in the historical evaluation). They were also asked for suggestions on how to 
improve the course to make it more applicable to their duties (after one year). Participants generally 
praised the course but also identified areas for improvement. 

Some testimonials on benefits of the PGEC are listed in the following: 

– “I thank the IAEA and the [Argentine] authorities for the opportunity that was given to me in 
attending this training, as it gave me the experience of sharing and learning much more about 
other ways of improving as a professional in my area; and of being able to bring what they 
taught to my work, thus contributing to radiation safety. Also, in the framework of this 
international association, of sharing experiences that occurred in our country, learning from 

 
FIG. 50. Percentage of affirmative answers for the contribution of the PGEC towards specific professional or 
academic development five years after completion of the course; T (total respondents) = 9. Note that giving 

more than one answer was possible. 
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colleagues and working for the safety of people and [for the] environment.” (PGEC in 
Argentina, 2011.) 

– “The course is of great help to everyone who works in radiation and gives appropriate 
knowledge which may be applied in our field of work.” (PGEC in Argentina, 2008.) 

– “In my case, despite already having prior knowledge of the majority of the course material, due 
to research activities, it has served to reinforce the knowledge received and to obtain a certificate 
guaranteeing it. Also, it provides a network of colleagues in Latin America with whom we have 
a similar language and that we can use in case of any questions, especially with the PGEC 
teachers. This course is very useful for those of us who are regulators, and also to correct 
concepts and functions from the role of student.” (PGEC in Argentina, 2002.) 

– “This course allowed me to meet a large group of professionals from Argentina and from other 
countries, as well as professionals involved as teachers, whom I admire and will not forget. 
Also, the group of colleagues from the region who were present were very good and we still 
maintain contact. The course meant a qualitative leap in our work as radiation safety 
professionals.” (PGEC in Argentina, 2000.) 

FIG. 51. Percentage of participants who had recommended the PGEC to their colleagues or employees in the 
Latin America and the Caribbean Region for all time periods; after one year, after five years and in the 

historical evaluation. T (total respondents) = 11; T = 9; T = 146. 

– “The PGEC was my great start in the area of radiological protection. I obtained the necessary 
basis for the work I do at the University, where I teach courses in radiation protection for the 
areas of medicine and industry responsible for radiation protection as well as my participation 
in the only service provider that exists in the country. I personally thank the IAEA and my 
teachers I had in the PGEC for having been trained.” (PGEC in Argentina, 1996.) 

– “The PGEC course has been an important achievement for the development of and capabilities 
in security and radiation protection. An added value given is interpersonal ties that strengthen 
the exchange of experience, encouraging growth in the Region.” (PGEC in Argentina, 1994.) 

– “I thank the IAEA for giving me the opportunity to take the course because the knowledge 
acquired in the course opened doors for me at the university, and I ask for continuous teaching 
of the course for many young people without financial resources to be able to take the training.” 
(PGEC in Argentina, 1989.) 

– “The course in which I participated from 8 June to 31 July 1981 changed my life. Since then 
radiation protection was and is my passion. In this course I met Dr. Beninson and the great 
Argentine masters of radiation protection, such as Dr. Touzet, who even after so many years has 
maintained professional contact. Thank you, thank you and the IAEA!” (PGEC in Argentina, 
1981.) 

Besides the praise, margins for improvement were identified — more so after one year given that the 
questionnaire specifically asked for suggestions for improvements. 
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Participants consistently suggested that the part of the training dedicated to practical exercises be 
increased and that some kind of follow-up refresher courses for the training be considered. They also 
suggested that the course material be updated. 

The possibility for the course to acquire some kind of certification or (academic) recognition was also 
mentioned. 

Some suggestions made on potential improvements to the PGEC: 

– “I recommend that some issues should be updated according to the state of the art, especially in 
the introduction of software that has been developed for the safety assessment of practices with 
ionizing radiation.” (PGEC in Argentina, 2009.) 

– “The PGEC, which has been very important for professional development in my institution, has 
a drawback as it has not been recognized by the national secretariat of higher education, science 
and technology, the body responsible for recognizing courses, specializations, etc., completed 
in another country. The PGEC course is therefore not recognized for merit and competition as 
a specialization course or graduate course by human resources [in the institution].” (PGEC in 
Argentina, 2007.) 

– “Thank you for the opportunity to participate in this training, which gave me knowledge in the 
area of work; it would have been good as a contribution to the curriculum vitae if this course 
could be recognized in my country as a graduate course and could be promoted to a higher level 
in our working institution.” (PGEC in Argentina, 2006.) 

– “The course helped me in my professional development and improved my performance in my 
work at the nuclear power station. However, it would be very good to revisit some aspects that 
might have been forgotten with time. Thank you.” (PGEC in Argentina, 2006.) 

– “As I learned, the PGEC emerged in Argentina as an initiative to share knowledge between 
[radiation] workers. When I took the course, it had become highly theoretical; the application 
was extremely restricted, to the point that even the practical work had become data management. 
If this continues, I think the possibilities are underused by the atomic centre.” (PGEC in 
Argentina, 2011.) 

– “Increase practical exercises: the volume of participants is determined on the cost of the 
practical exercises. Change the format of the assessment with the practical component. 
Professors change in the phase of the FIUBA [Faculty of Engineering of the University of 
Buenos Aires], with different teaching methodologies. Pre-training subjects (mathematics and 
physics) for professionals, because with lack of preparation in the same specialty it is a bit 
complex at the start of the course. A week of adaptation in the new city prior to the start of the 
course for logistics reasons and housing.” (PGEC in Argentina, 2015.) 

 CONCLUSIONS 

9.1. GENERAL 

The success of any training programme relies on the alignment of the delivery with the identified needs, 
on the effective and lasting acquisition of the targeted competences, on the application of those 
competences and ultimately on it all to provide the desired outcomes and meet the actual needs of the 
individual, organization or Member State [10]. 

The impact evaluation for the PGEC covered 35 years of activities. As suggested throughout the report, 
the course benefits both the participants as well as the radiation safety infrastructure in the Member 
States. The benefits of the course, noticeable in the short term, become even more apparent in the long 
term. With very high approval rates from the participants, the results of the historical evaluation testify 
to the enduring influence of the PGEC. 

At the same time, as pointed out in Section 4, room for improving the PGEC courses has been identified, 
by means of the following: 
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– Fostering the PGEC’s (formal) recognition; 
– Enhancing the work projects; 
– Envisioning refresher courses; 
– Involving former course participants in the programme and establishing an alumni. 

9.2. PROFESSIONAL DEVELOPMENT 

The impact evaluation confirmed that, regardless of the time passed since participation in the course and 
regardless of the region, the PGEC played an important role in the professional development of 
participants and in advancing their careers, i.e. promotion from staff member to manager, or from 
managerial to senior positions. 

Even when participants did not reach higher hierarchical positions, they usually gained additional 
responsibilities, and a large majority reported significant improvements in their daily job performance. 

Finally, the qualitative answers that were collected demonstrated the PGEC to be an altogether 
enhancing and highly valued course that increased the confidence of participants, improved their 
competences in radiation protection and opened the door to new professional opportunities. 

9.3. STRENGTHENED RADIATION SAFETY INFRASTRUCTURE 

The PGEC contributed significantly to strengthening radiation safety infrastructure through its 
participants turning their learning into actions that had a direct and positive impact. 

With regulators constituting the largest group of PGEC participants, the course had the highest impact 
on regulatory related activities. The responses of regulators who attended the PGEC revealed that it was 
notably instrumental in helping them to: develop and improve legal requirements and standards at the 
national level; review and revise existing procedures; perform evaluation and inspection activities; and 
develop monitoring programmes. 

It is important to emphasize that the impact of the PGEC courses depends greatly on the areas of 
responsibility of its participants. Throughout the report, the concrete examples given by the respondents 
illustrate how their application of what they had learned from the PGEC courses helped to strengthen 
the radiation safety infrastructure, both at the organizational level and at the national level. 

9.4. LONG TERM SUSTAINABILITY OF THE PGEC PROGRAMME 

The impact evaluation confirmed that the outcomes of the PGEC are sustained over time in numerous 
ways, such as in the continuation of activities relating to work projects beyond completion of the courses. 

The sustainable transfer of learning occurs systematically through the many training events organized 
by PGEC participants once they are back in the field. 

Many participants confirmed the contribution of the PGEC to their academic development. The course 
enabled some participants to attain higher academic degrees such as master’s degrees or doctorates. 

The very high number of PGEC participants recommending the course to their colleagues is a tribute to 
the quality of the course and is an incentive to improve the course even further. 

Altogether, this report confirms that the competences acquired in the PGEC were transferred to the field, 
promoting the professional development of its participants and strengthening radiation safety 
infrastructure in the Member States. 

The evaluation of the PGEC is a continuing process. With time, further data and comments will be fed 
back and will help in refining the analysis. 
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