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fOrEwOrD 

the IAEA’s mission is to prevent the spread of nuclear 
weapons and to help all countries — especially in the 
developing world — benefit from the peaceful, safe 
and secure use of nuclear science and technology. 
since the Agency was founded in 1957, our work has 
constantly evolved to meet the changing needs of our 
member states.

we work to improve human and animal health. we 
help farmers to grow more abundant and robust 
crops. we help to make clean water more available 
and to combat environmental pollution. we help 
countries which wish to use nuclear power to do so 
safely and securely. through all of these activities, the 
IAEA helps member states to use nuclear technology 
to meet the basic needs of their people.

nuclear power is the best-known peaceful applica-
tion of nuclear energy. the fukushima Daiichi acci-
dent in Japan in 2011 caused considerable public 
anxiety throughout the world and damaged confi-
dence in nuclear power. nevertheless, use of nuclear 
power looks set to grow steadily in the next 20 years, 
although at a slower rate than was expected before 
the accident. 

the fukushima Daiichi accident led to a renewed 
focus on safety. In 2011, IAEA member states agreed 
an Action Plan on nuclear safety which they, and the 
Agency, are now implementing. 

the Agency also serves as the global platform for 
strengthening nuclear security. Our work focuses 
on helping to minimize the risk of nuclear and other 
radioactive material falling into the hands of terrorists, 
or of nuclear facilities being subjected to malicious 
acts. 

the IAEA is the only organization within the Un 
system with expertise in nuclear technologies. Our 
unique specialist laboratories help transfer knowledge 
and expertise to our member states in areas such as 
human health, food, water and the environment. 

cancer control in developing countries is a major pri-
ority for the Agency and for me personally. hundreds 
of thousands of patients in developing countries do 
not have access to treatment that could save their 
lives. the Agency supports over 130 projects in cancer 
diagnosis, management and treatment and helps to 
improve access to life-saving radiotherapy services in 
developing countries. 

Our work in nuclear non-proliferation is generally the 
best known area of our activities.  IAEA inspectors 
conduct about 2000 inspection missions annually 
to over 1200 sites in 78 states to verify that nuclear 
material is not being diverted from peaceful purposes. 
this is an important contribution to international 
peace and security. 

I hope you will enjoy our seminar for Diplomats and 
that this Brochure will provide a useful overview of 
IAEA activities.

yukiya Amano
IAEA Director general
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IAEA mIssIOn
the International Atomic Energy Agency
•  is an independent intergovernmental, science and technology-based organization, in the United nations family, that serves as 

the global focal point for nuclear cooperation;

•  assists its member states, in the context of social and economic goals, in planning for and using nuclear science and technol-
ogy for various peaceful purposes, including the generation of electricity, and facilitates the transfer of such technology and 
knowledge in a sustainable manner to developing member states;

•  develops nuclear safety standards and, based on these standards, promotes the achievement and maintenance of high levels of 
safety in applications of nuclear energy, as well as the  protection of human health and the environment against ionizing radiation;

•  verifies through its inspection system that states comply with their commitments, under the non-Proliferation treaty and 
other non-proliferation agreements, to use nuclear  material and facilities only for peaceful p urposes.

mEmBEr stAtEs (as of 9 November 2012)
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UNITED STATES OF 
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URUgUAY
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ZIMbAbWE
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IAEA gEnErAl cOnfErEncE
the general conference is the highest policy making body 
of the IAEA. It is composed of representatives of all member 
states of the Agency. the general conference meets annu-
ally, typically in september, to consider and approve the 
Agency’s programme and budget and to decide on other 
matters brought before it by the Board of governors, the 
Director general, or member states.

President, vice-presidents and chairman of  
the committee of the whole

temporary President — At the beginning of each session of 
the general conference the delegate from whose delega-
tion the President of the previous session was elected 
or, in the absence of that delegate, the Director general 
shall  preside until the general conference has elected a 
 President for the session.

Election of President, vice-Presidents and chairman of the 
committee of the whole — the general conference shall 
elect a President. the President shall, having due regard 
to equitable geographical representation, propose to the 
general conference for election, the names of eight vice-
Presidents and the name of a chairman of the committee 
of the whole. the President, the vice-Presidents and the 
chairman of the committee of the whole shall hold office 
until the close of the session at which they are elected.

Acting President — If the President is absent during a meet-
ing or any part thereof, he shall appoint one of the vice-
Presidents to take his place, who, while acting as President, 
shall have the same powers and duties as the President.

replacement of the President — If the President is unable 
to perform his functions, a new President shall be elected 
for the unexpired term of office of the President.

IAEA BOArD Of gOvErnOrs
the Board of governors generally meets five times per year 
— in march and June, twice in september (before and after 
the general conference) and in December.

At its meetings, the Board examines and makes recommen-
dations to the general conference on the IAEA’s accounts, 
programme, and budget and considers applications for 
membership. It also approves safeguards agreements and 
the publication of the IAEA’s safety standards and has the 
responsibility for appointing the Director general of the 
IAEA with the approval of the general conference.

representation of members

governors — Each member of the Board of  governors shall 
designate one person as its governor. Each governor may 
be accompanied by alternates, experts and advisers. the 
governor and all such alternates, experts and advisers shall 
constitute the member’s  delegation to the Board.

Officers of the Board

chairman and vice-chairmen — the chairman and two 
vice-chairmen shall be elected from among the accredited 
governors at the first meeting of the Board after the end of 
each regular annual session of the general conference, and 
shall hold office until the election of their successors at the 
first meeting of the Board after the  following regular annual 
session of the general conference. 

On completion of their terms of office the chairman and 
the vice-chairmen shall not be eligible for re-election to 
the same posts for the following term of office.

IAEA General Conference
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PrOgrAmmE AnD BUDgEt
the formulation of the 2012–2013 programme and budget was guided by the goals of maximizing efficiency,  reflecting 
changing priorities, striking an appropriate balance among the Agency’s activities and, at the same time, taking into 
account the current financial challenges faced by most member states and constantly increasing demands for the  Agency’s 
services. A two stage budget preparation process using a new methodology was initiated that also considered the 
 guidance given to the secretariat by member states and the priorities identified in the medium term strategy 2012–2017.

the IAEA regular Budget  
for 2013 amounts to €338 million. 

thE tEchnIcAl  
cOOPErAtIOn  PrOgrAmmE
the target for voluntary contributions to the 
technical  cooperation fund for 2013 is  
€67.4 million. there are currently more than  
1200 active technical cooperation projects.

financial resources of the technical cooperation 
 Programme
the technical cooperation programme is funded
by voluntary contributions to the tcf, as well as
by extrabudgetary contributions, government 
costsharing and contributions in kind.

Radioisotope 
Production 

and Radiation 
Technology

Nuclear 
Security

Nuclear 
Science

Nuclear 
Safety

Nuclear 
Power

Nuclear 
Fuel Cycle

Human 
Health

Human Capacity 
Development and 
Programme 
Support

Food and 
Agriculture

Environment

Water 
Resources

1.5%

3.0%

7.6%

9.6%

18.3% 

27.1%

4.2%

16.1%

4.0%

0.4%

8.3%

Actuals by technical field for 2011 (nuclear safety includes  transport safety and safe management 
of radioactive waste; nuclear fuel cycle includes predisposal and disposal of nuclear fuel waste).

The IAEA’s Technical Assistance and Cooperation Committee

Reimbursable Work for Others

Management of 
Technical Cooperation for Development

Policy, Management 
and Administration Services 

Nuclear Veri�cation 

Nuclear Safety and Security 

Nuclear Techniques for Development 
and Environmental Protection

Nuclear Power, 
Fuel Cycle and Nuclear Science 34 105 440

39 112 776

34 434 484

130 629 019

76 517 489

20 717 070

2 417 027
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tEchnIcAl cOOPErAtIOn PrOgrAmmE — DElIvErIng rEsUlts fOr 
PEAcE AnD DEvElOPmEnt
technical cooperation (tc) projects 
respond to member states’ national 
development priorities and sup-
port the implementation of national 
development programmes by provid-
ing expertise in fields where nuclear 
techniques offer advantages over 
other approaches, or where nuclear 
techniques can usefully supplement 
conventional means.

the IAEA’s tc programme supports 
human resource capacity building 
activities and equipment procure-
ment. through expert missions and 
meetings, through fellowships and 
scientific visits, and via special train-
ing courses focusing on the safe and 
effective use of peaceful applications 
of nuclear energy and nuclear tech-
nology, the tc programme transfers 
knowledge and helps build human 
resource capacity in member states. In 
addition, the IAEA organizes regional 
and interregional workshops, and 
 supports national workshops.

the tc programme focuses on: 
improving human health; supporting 
agriculture and rural development; 
advancing water resource manage-
ment; addressing environmental chal-
lenges; helping sustainable energy 
development, including the use of 

nuclear power for electricity; and 
promoting safety and security. 
the tc programme is unique in 
the United nations system, as it 
c ombines  specialised technical and 
 development competencies.

tc activities are programmed accord-
ing to the needs of four geographical 
regions — Africa, Asia and the Pacific, 
Europe and latin America — and take 
into consideration existing capacities 
and different operational conditions. 
the programme builds on the capaci-
ties of member states in the same 
region by facilitating cooperation 
between them. for example, techni-
cally advanced countries in a region 
can provide expertise for projects in 
less advanced countries.

•  training courses and workshops in 
various industry sectors help build 
local expertise and strengthen 
networking by bringing together 
researches and technicians from 
across the developing world. 

•  Expert assistance delivers on-
the-spot, in-country training by a 
recognized expert. Expert missions 
may be of a few weeks duration or 
may extend to a whole year. 

Department of 
TeChniCAl 

CooperATion

the tc programme is the main mecha-
nism through which the IAEA delivers 
 services to its member states. through 
the programme, the IAEA helps 
 member states to build, strengthen 
and maintain capacities for the safe, 
peaceful and secure use of nuclear 
technology in support of national 
development priorities. the tc pro-
gramme is developed and managed 
jointly by the member states and the 
IAEA secretariat. through technical 
cooperation, the IAEA contributes to 
most of the millennium Development 
goals: combating poverty and hun-
ger; promoting gender equality and 
empowering women; reducing child 
mortality; improving maternal health; 
combating disease; ensuring environ-
mental sustainability; and promoting 
partnerships between science and 
development authorities.

Kwaku Aning 
Deputy Director General and Head of the 
Department of Technical Cooperation
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•  training fellowships prepare 
local personnel to apply nuclear 
techniques in the national  sector. 
fellows are sent abroad for 
 comprehensive training in a suit-
able institution for periods ranging 
from a few months to several years.

•  conferences, symposia and 
seminars are designed to support 
the exchange of ideas between 
experts and specialists from 
 various countries. 

•  Equipment and materials provided 
by the IAEA are used to establish 
or enhance national development 
activities in member states. when 
complex equipment is supplied 
to a country, the project usually 
includes the visit of an expert to 
train the staff in the operational 
and technical aspects of the 
 instrument. 

the IAEA works in close partnership 
with member states, United nations 
agencies, research organizations and 
with civil society in order to maximize 
the contribution of nuclear science 
and technology to the achievement of 
development priorities. 

what the tc programme does
to deliver expertise and develop skills, 
the IAEA provides training fellowships 
that prepare practitioners from 
developing member state to apply 
nuclear techniques in various sectors. 
conferences, symposia and seminars 
are designed to support the 
exchange of ideas between experts 
and  specialists from various 
 countries. 

Equipment and materials provided by 
the IAEA are used to establish or 
enhance healthcare, water, agricul-
tural and food security activities in 
member states. 

Partnerships
technical cooperation projects involve 
collaboration between governments, 
IAEA partners and member states, 
keeping in mind priority national 
developmental needs where the IAEA 
has a unique role to play, where 
nuclear technology has a comparative 
advantage or where the IAEA can add 
value to services from other 
 development partners. 

the IAEA strives to establish partner-
ships and working relationships 
through consultations and interac-
tions with United nations system 
organizations and other international 
partners. collaborative work ensures 
the coordination and optimization of 
complementary activities and informs 
relevant Un organizations of the 
developmental impacts of the tc 
programmes.

the IAEA addresses agricultural 
production through the long-running 
and highly effective Joint fAO/IAEA 
Programme, focusing on the integra-
tion of nuclear technologies and 
related biotechnologies with 
 conventional techniques. 
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nUclEAr tEchnOlOgy fOr A sUstAInABlE fUtUrE

nuclear technologies are used daily to 
find and protect sustainable sources 
of fresh water, produce energy and 
food, while providing researchers the 
tools to study the ocean’s past and 
predict its future. the IAEA helps its 
158 member countries safely employ 
these technologies to ensure peace, 
health and prosperity throughout the 
world. 

Population growth, accelerating 
economic development, and chang-
ing lifestyles demand ever more 
resources. resource overuse has 
begun to compromise “natural ser-
vices” such as biodiversity, clean air, 
fresh water and arable land; a trend 
that threatens the sustainability of 
development. “natural services” are 
inextricably interlinked. Decisions 
related to the management of a single 
resource impacts others. 

yet, today at the national level, future 
land, water and energy policies are 
usually planned by  separately operat-
ing institutions. An integrated system 
is needed to bring decision makers 
together to address the complex 
challenge of designing develop-
ment  policies for an uncertain future. 
Integrated solutions can resiliently 
adapt to a changing climate and the 
natural resource  constraints that could 
 exacerbate existing inequalities. 

to help member state governments 
achieve greater adaptability, the IAEA 
has developed a new methodology 
for modelling these complex inter-
actions called clEws (climate, land-
use, Energy and water strategies) that 
allows simultaneous and cohesive 
 analysis of all these areas. 

Increased access to sufficient, safe 
water is made possible through 
nuclear techniques that map ground 
water resources more affordably and 
more quickly than any other means, 
and thus improve water managers’ 
ability to sustain this irreplaceable 
resource. nuclear techniques enhance 
the efficiency of agricultural  irrigation, 
which uses 70% of all  freshwater 
resources. 

Access to affordable energy directly 
improves human welfare; current 
projections foresee electricity demand 
increasing by 60 to 100% between 
today and 2030. 

low carbon sources of energy, such as 
nuclear energy, minimize the green-
house gases emitted in energy 
generation and mitigate the negative 
impact of climatic disruption on 
development. 

the IAEA helps countries using or 
introducing nuclear power to do so 
safely, securely, economically and 
sustainably. Its safety standards, 
assistance and reviews increase safety 
for the benefit of human health 
and the environment. the IAEA also 
verifies that nuclear energy is only 
used for peaceful purposes, directly 
 contributing to international peace 
and security.

Access to sustainable sources of food 
will remain a preeminent challenge 
in the decades to come. Based upon 
current practice and consumption, 
agricultural production will have to 
increase by about 70% by 2050 to 
meet demand. 

nuclear techniques are used in 
developing countries to increase 
production sustainably by breeding 
improved crops, enhancing livestock 
reproduction and nutrition, as well as 
controlling animal and plant pests and 
diseases. Post-harvest losses can be 
reduced and safety increased with 
nuclear technology. soil can be 
evaluated with nuclear techniques to 
conserve and improve soil 
 productivity and water management.
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hUmAn hEAlth Is A DEvElOPmEnt PrIOrIty fOr All IAEA mEmBEr stAtEs
Poor health limits the potential of 
people everywhere, especially so in 
developing countries. In areas where 
food and clean water are hard to 
come by, disease prevention and cure 
may seem far out of reach. the IAEA’s 
tc programme works to improve 
the health of people in developing 
 countries around the world.

cancer, malaria, tuberculosis, hIv/AIDs 
and malnutrition are major health 
concerns for developing countries. 
People affected by these illnesses 
often cannot continue to work or even 
to care for their families. Poor health 
feeds into the poverty cycle. low 
income families have a higher rate of 
illness. Illness leads to medical costs 
and often the loss of employment, 
which in turn thrusts families deeper 
into poverty.

the IAEA’s human health activities car-
ried out through the tc programme 
aim to provide developing countries 
with specialized skills and infrastruc-
ture to prevent, detect and cure major 
illnesses. they also support planning 
and evaluating nutrition programmes, 
as well as establishing quality assur-
ance programmes for radiation 
 dosimetry and cancer treatment.

funding for cancer control measures is 
a problem for many underdeveloped 
countries whose health systems are 

geared towards addressing commu-
nicable diseases but not chronic ones. 
radiation therapy is a major part of 
cancer treatment, but requires trained 
specialists, high-tech equipment and 
an established infrastructure. the 
IAEA promotes the safe and effective 
use of radiation therapy by provid-
ing assistance in the form of hospital 
radiotherapy machines, training for 
cancer control specialists, radiother-
apy professionals and expert guidance 
for regulatory control over radioactive 
 materials.

the IAEA’s tc programme has 
addressed cancer care for over fifty 
years. As cancer has emerged as a 
major global health problem, the Pro-
gramme of Action for cancer therapy 
(PAct) and tc undertake complemen-
tary projects to enable developing 
countries to introduce, expand and 
improve comprehensive strategic 
national plans for cancer control using 
PAct core competencies, international 
partners and tc’s technical assistance 
expertise.

Developing countries are supported 
through tc projects that help mem-
ber states set up nuclear medicine 
capabilities in hospitals and labora-
tories. IAEA medical physics training 
programmes ensure that member 
states can rely upon trained staff able 
to provide quality diagnostic imaging 

and nuclear medicine services in a safe 
and secure manner.

member states utilize expertise pro-
vided through the tc programme to 
employ nuclear techniques to study 
and address nutritional problems. for 
instance, nuclear techniques are used 
to monitor and evaluate the effec-
tiveness of nutritional intervention 
programmes. the data acquired with 
these nuclear tools are used to review 
national policies and to set nutrition 
guidelines tailored to local conditions 
and needs.

Drug resistance is a growing chal-
lenge for the control of infectious 
diseases like malaria and tuberculo-
sis. It is essential to detect and treat 
patients infected with resistant strains 
to prevent continued transmission. 
Information on drug resistance helps 
countries to tailor intervention pro-
grammes, including the reintroduc-
tion of cheaper drugs once the level 
of resistance falls. the IAEA has helped 
build capacity in member states 
through projects that monitor drug 
efficacy and resistance.
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wAtEr AnD thE EnvIrOnmEnt

the United nations millennium 
 Development goals for water and 
the environment focus on halving 
by 2015 the proportion of people 
without access to safe drinking water 
and basic sanitation and on ensuring 
environmental sustainability. meeting 
the targets on water and sanitation 
will contribute to the realization of 
other millennium Development goals, 
including eradicating extreme poverty 
and hunger, promoting gender equal-
ity, reducing child and maternal mor-
tality and providing universal primary 
education.

through its tc programme, the IAEA 
provides member states with informa-
tion and skills in the peaceful applica-
tion of nuclear technologies to better 
understand and manage their water 
resources and their environment. 
member states receive tc support 
in the use of isotopic techniques to 
understand the source, extent and 
behaviour of water resources, as well 
as their vulnerability to pollution.

Isotope hydrology also helps to iden-
tify the origin and extent of pollution 
or saline water intrusion, and provides 
valuable, objective information to 
support sustainable water resource 
management. tc projects also support 
the development of comprehensive 
national and transboundary water 
resource plans.

A regional, long term tc water project 
in the sahel will help inform science-
based, sustainable development and 
management of the fresh water con-
tained in the five large transbound-
ary aquifers shared by 13 countries. 
the region is up to 1000 kilometres 
wide and stretches across the African 
continent from the Atlantic Ocean to 
the red sea. Persistent droughts in the 
sahel region have led to a humanitar-
ian crisis. Around 1.5 million children 
in the sahel are facing severe malnu-
trition and risk death from starvation 
or disease. the project will support 
information and technology sharing 
as well as capacity building. Ulti-
mately, the availability of reliable and 
coherent information about the sahe-
lian aquifers will form the basis for the 
joint management of these precious 
resources. the project is expected 
to help countries to fill gaps in basic 
hydrological information about 
these aquifers, to transfer technical 
expertise in the use of groundwater-
relevant nuclear techniques, and to 
enable countries to participate as 
equal partners in the assessment of 
these aquifers. the five-year project 
is being undertaken with partners 
such as UnEscO, JIcA, and the sahara 
and sahel Observatory and has so far 
benefited from the generous financial 
support of sweden, Japan and the 
United states of America.

nuclear technology is also applied 
to evaluate soil degradation and soil 
loss caused by erosion. In tc projects, 
these techniques are used to assess 
the effectiveness of soil and water 
conservation strategies in retaining 
water and applied nutrients to pro-
duce food in rainfed and irrigated agri-
cultural systems. As a result, member 
states establish or improve analytical 
laboratories that can measure envi-
ronmental radioactivity and pollut-
ants in marketable foodstuffs and in 
the oceans. with tc support, member 
states can apply nuclear techniques to 
gather information on the source and 
distribution of agricultural pollutants. 
this information is used to develop 
effective management practices 
to prevent, minimize and control 
groundwater pollution, and helps to 
ensure the conservation of natural 
and agricultural resources for food 
crop production and environmental 
sustainability.

Other tc projects build national 
capacities to carry out marine envi-
ronmental studies using nuclear 
analytical and radiotracer techniques 
that can track the movement of heavy 
metals and pollutants in the marine 
environment. By using such tech-
niques, member states can enhance 
their understanding of the earth’s 
oceans, and their ability to manage 
and protect marine resources.

Water, Atoms  
  and LIfE



IAEA Orientation for Diplomats   |  13

UsIng nUclEAr tEchnOlOgIEs PEAcEfUlly — technical cooperation

nUclEAr tEchnIqUEs tO strEngthEn fOOD sEcUrIty
nuclear applications are used to 
improve agricultural efficiency and 
sustainability, thus enhancing food 
security and contributing towards the 
fulfilment of the millennium Develop-
ment goals by increasing food 
production and food diversity, offering 
solutions to environmental degrada-
tion and supporting the development 
of partnerships at every level to 
sustain the benefits from agriculture 
in the longer term. 

today, more than three-quarters of a 
billion people do not have enough food 
to meet their daily needs. within the 
coming 40 years, the global population 
will increase from seven to nine billion 
people. to feed all, farmers will have to 
produce 70% more food. yet right now, 
climate change makes droughts more 
severe and storms more violent, 
destroying crops and threatening food 
security. climate change effects are 
expected to worsen farming conditions 
for many in the developing world.

About 500 million smallholder farmers 
produce as much as 80% of the food 
consumed in developing countries. 
they need help in producing more 
food under difficult growing condi-
tions. through the tc programme, 
sustainable nuclear technologies are 
already helping smallholder farmers in 
developing countries meet those 
challenges.

the IAEA helps member states 
implement modern and competitive 
plant breeding programmes that 
induce mutations through radiation to 
develop higher yielding, more robust 
crop plant varieties. these new plant 
varieties enhance crop diversification 
and adaptability to climate change, 
which benefits farmers directly by 
increasing yields and domestic and 
export markets. the increased revenue 
contributes to socioeconomic 
 development. 

member states are reducing pesticide 
use and crop losses caused by pests 
and diseases by employing nuclear 
applications such as the sterile insect 
technique with support provided by 
the IAEA’s tc Programme. reduced 
pesticide use and low plant disease 
occurrence are essential prerequisites 
for export and if not met can present 
barriers to trade. 

for instance, around a third of the 
annual crop citrus production in the 
neretva valley in croatia is spoiled by 
damage caused by fruit flies. most of 
the people in the region are involved 
in growing citrus fruit with revenues of 
about 30 million euros a year. In a tc 
project, male flies, sterilised using 
gamma rays, are released into the 
wild, where they mate, yet there is no 
reproduction. As a result, fruit fly 
damage in the region fell by 

75  percent and farmers are able to 
significantly reduce their use of 
insecticide, so there are also 
 environmental benefits.

the IAEA also helps member states to 
improve their national food security 
through improved livestock productiv-
ity made possible through tailor-made 
tc projects. the focus of tc support is 
on the efficient use of locally available 
feed resources, adequate management 
practices and breeding programmes 
for indigenous and other animals. 
nuclear techniques can analyse the 
efficiency of animal feeds and can be 
used to develop high yielding crops. 
the tc programme can arrange expert 
assistance through in-country training 
by a recognized expert. 

nuclear techniques to control insect 
pests, as well as to diagnose, control 
and prevent to the spread of animal 
diseases and diseases that can be 
transmitted from animals to humans 
are a further focus of tc programme 
support for developing member 
states. member states acquire expert 
support, training and equipment 
through the tc programme to ensure 
the safe use of radiation for a number 
of agricultural purposes, ranging from 
the sterile insect technique to suppress 
insect-borne diseases to fast, inexpen-
sive animal disease diagnosis in the 
field. 



14   |   Briefing Brochure

UsIng nUclEAr tEchnOlOgIEs PEAcEfUlly — Overview of the IAEA secretariat

fOstErIng sUstAInABlE nUclEAr EnErgy fOr thE fUtUrE

the nuclear Energy Department 
fosters the efficient and safe use of 
nuclear power in its member states by 
supporting existing and new nuclear 
programmes and facilitating improve-
ments in the performance of nuclear 
power plants, the nuclear fuel cycle, 
and the management of nuclear 
wastes, by catalyzing innovation in 
nuclear power and fuel cycle tech-
nologies, by building indigenous 
capability in energy planning, analysis, 
and nuclear information and knowl-
edge, and by advancing science and 
industry through the improved 
operation of research reactors.

the Department has principal 
 responsibility for the IAEA’s major 
Programme 1, on nuclear Power, fuel 
cycle and nuclear science, and is also 
responsible for technological aspects 
of radioactive waste and decommis-
sioning as part of major Programme 3, 
on nuclear safety and security.

from peer reviews to databanks on 
nuclear power plant operating 
experience, from publishing standards 
and technical guidance to distance 
learning, the Agency assists member 
states on all aspects of the peaceful 
applications of nuclear energy.

Planning the Energy future
Poverty eradication and sustainable 
development require clean affordable 
energy services. Expanding energy 
access requires planning. the Agency 
helps developing countries build their 
energy planning capabilities. 

the Agency develops and transfers 
planning models and data, trains local 
experts and helps establish local 
expertise to chart national paths to 
sustainable development, with or 
without nuclear energy.

Deploying new nuclear Power Plants
launching a nuclear power pro-
gramme is a commitment of at least 
100 years that requires careful plan-
ning, preparation and investment in 
time and resources. 

the IAEA’s guidelines and milestones 
help countries work in a systematic 
way towards the introduction of 
nuclear power and increase transpar-
ency, both within a country introduc-
ing nuclear power and between it and 
other states.

“nuclear power is the best known 
peaceful application of nuclear 
energy and is an important option 
for many countries. Our latest pro-
jections show a steady rise in the 
number of nuclear power plants in 
the world in the next 20 years.

the fukushima Daiichi accident 
once more highlighted that safety 
must come first. we are committed 
to supporting member states in 
expanding existing and developing 
new nuclear power programmes 
in a safe, secure,  economical and 
sustainable manner. from energy 
planning to innovative nuclear 
technologies, from nuclear knowl-
edge management to radio active 
waste disposal, the nE  department 
offers a wide spectrum of expertise 
and services.”

Alexander Bychkov 
Deputy Director General and Head 
of the Nuclear Energy Department

Department of 
NUCLEAR ENERGY
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nuclear Power Plants
Agency activities target improvements 
in quality management, maintenance, 
on-line monitoring, instrumentation 
and control, modernization pro-
grammes, outage management, 
corrosion control, structural integrity, 
staff training and knowledge 
 management. the Agency provides 
guidance on cost effectively schedul-
ing replacements, improvements, 
upgrades, licence renewals and 
decommissioning.

the fuel cycle: front End
the Agency disseminates authorita-
tive data on uranium and thorium 
resources, exploration, mining and 
production. It disseminates best 
practice in uranium exploration and 
promotes best environmental 
 practices in uranium mining, produc-
tion and mine remediation. the 
Agency provides an important forum 
for the exchange of information, 
research, practical experience and 
best  practices on all aspects of nuclear 
fuel. 

the fuel cycle: Back End
the nuclear industry has half a 
century’s successful experience with 
spent fuel storage. the Agency helps 
member states extend storage 
capacity by providing on-site evalua-
tions, guidance and information. It 
builds capacity in geological disposal, 
conducts peer reviews and directly 
aids countries in disposing of used 

radiation sources from medical and 
industrial applications. It provides 
guidance, information, best practices 
and planning assistance for decom-
missioning nuclear facilities, site 
remediation, preparing radioactive 
waste and for final repository design, 
operation and closure.

catalyzing Innovation
nuclear power requires continued 
innovation. the Agency serves as a 
catalyst. It helps member states 
resolve scientific and technological 
issues related to nuclear power and to 
non-electric nuclear reactor applica-
tions such as seawater desalination, 
and heat and hydrogen production. 
the Agency coordinates research and 
promotes information exchange for 
current and future nuclear energy 
systems, including small and medium 
sized reactors that may be particularly 
suitable for developing countries and 
non-electric applications. 

the Agency’s International Project on 
Innovative nuclear reactors and fuel 
cycles (InPrO), with 38 members from 
developing and industrialized coun-
tries, facilitates joint international 
assessments of innovative nuclear 
energy systems.

managing nuclear knowledge
the expansion of nuclear power 
requires continuous knowledge 
transfer and preservation. the Agency 
assists knowledge transfer and helps 

link established centres of compe-
tence with centres of growth. It 
supports networks of educational 
institutions. Its International nuclear 
Information system (InIs), with over 
three million bibliographic records, is 
the world’s leading information 
system on the peaceful uses of nuclear 
science and technology.

Advancing nuclear research
currently, 247 research reactors in the 
world produce radioisotopes for 
industrial, medical, agricultural and 
environmental applications. they help 
train new talent for the nuclear 
workforce, and foster development 
and innovation through testing new 
fuels and materials. 

the Agency has developed norms of 
good practice for all aspects of the 
research reactor fuel cycle, promoting 
regional and thematic cooperation. to 
reduce proliferation risks, the IAEA 
supports programmes to convert 
research reactors from highly enriched 
uranium (hEU) fuel to low enriched 
uranium (lEU), including participating 
in the return of hEU fuel to its country 
of origin.
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EnErgy PlAnnIng: A stEP By stEP APPrOAch
Poverty eradication and sustainable 
development require clean affordable 
energy services. Expanding energy 
access requires planning. the Agency 
helps interested member states build 
their energy planning capabilities, 
independent of any interest in nuclear 
power. such energy planning is also 
the first step in exploring the  possibility 
of introducing nuclear power. 

the Agency helps build the capacities 
of interested member states to ana-
lyse their national energy systems and 
evaluate future energy development 
strategies. this assistance is available 
to all member states, whether or not 
they have an interest in nuclear power. 

the Agency also provides additional 
planning assistance to member states 
interested in starting nuclear power 
programmes, expanding existing 
 programmes, or starting uranium 
exploration and mining. 

capacity Building for Energy system 
Analysis and Planning
the Agency helps interested member 
states build their energy planning 
capabilities. the Agency develops 
planning models and data and, largely 
through the tc programme, transfers 
these to member states, trains local 
experts, and helps establish local 
expertise to chart national paths to 
sustainable development. It is the only 
Un organization that does this at the 
national level. 

At the request of member states, 
the Agency offers comprehensive 
training that is customized to reflect 
the country’s current situation and 
development priorities, and aims to 
put the right tools into the hands of 
local experts. the Agency has helped 
more than 120 member states acquire 
its energy models and trains approxi-
mately 500 local experts annually in 
their use. 

the models and training cover energy 
demand, supply, environmental 
impacts, finance, system optimization 
and indicators for sustainable devel-
opment. the models are technology-
neutral, i.e. there is no special focus 
on nuclear power. for many of the 
member states that use the models, 
nuclear power is likely not to be a cost 

effective near-term option, and it is 
essential that the models help those 
countries, as well as others, to identify 
their effective energy strategies. 

In addition, the Agency generates 
annual projections of future nuclear 
power developments and contributes 
to international studies, negotia-
tions and deliberations that set the 
global stage on which nuclear power 
 competes. 

these include the studies and 
 deliberations of, among others, the 
Inter governmental Panel on climate 
change (IPcc), the conference of the 
Parties (cOP) to the United nations 
framework convention on climate 
change (Unfccc) and the United 
nations commission on  sustainable 
Development (csD). Partners 
include Un and other international 
 organizations such as the OEcD’s 
International Energy Agency (IEA) and 
the nuclear Energy Agency (nEA).
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hElPIng stAtEs ExPAnD thEIr OPtIOns
the need for electricity is rising 
at a time of heightened concerns 
 worldwide over sufficient energy 
 supplies, climate change, economic 
development and global security. A 
core IAEA function is to assist coun-
tries in the safe, secure, effective and 
sustainable use of nuclear energy. 
Advisory and technical services are 
provided for energy planning and pro-
duction, infrastructure development 
and the nuclear fuel cycle. 

As electricity demand rises, states are 
increasingly seeking technical advice 
and assistance to help them plan their 
energy futures. At the same time, 
countries that already have nuclear 
power plants are working together 
to share experience and improve 
their safe and effective operation. 
collaboration is also valuable in the 
 development of new and innovative 
nuclear power systems for possible 
introduction later in this century. 

nuclear power generation releases 
only small amounts of both carbon 
and conventional pollutants into 
the environment. Avoiding carbon 
emissions helps mitigate climate 
change. since no other air pollutants 
are released, nuclear power genera-
tion contributes to cleaner air in urban 
areas. nuclear electricity production 
does however generate radioactive 
waste, but this waste can be managed; 

the world has over half a century’s 
knowledge and experience on how to 
safely deal with nuclear waste.

the economics of any particular pro-
ject depend on the specific investment 
situation. nuclear power is generally 
competitive and offers a low cost, 
reliable, long term source of electricity. 
As of January 2013, 68 nuclear reac-
tors were under construction around 
the world. Different types of reactors 
are in operation and are  available 
commercially. the raw materials for 
nuclear power, uranium and thorium, 
are abundant. Identified uranium 
resources correspond to approxi-
mately 80 years at 2010 demand levels. 
with the development of advanced 
reactors, much more energy could be 
produced from these resources.

Planning a new nuclear Power 
 Programme 
According to the IAEA’s 2012 projec-
tions, nuclear power generating 
capacity is expected to steadily rise until 
2030. Although the fukushima Daiichi 
nuclear accident slowed the growth of 
nuclear power, it did not reverse it. By 
2030, the IAEA’s projections indicate 
about 25 per cent growth in nuclear 
production capacity in the low projec-
tion and 100 per cent growth in the high 
projection. however, the growth rate is 
slower than what was projected in 2011, 
particularly in the low projection.

Almost 30 countries, mainly in the 
developing world, are considering, or 
planning to introduce, nuclear power. 
the IAEA  has developed guidelines 
and milestones to help countries work 
in a systematic way towards the intro-
duction of nuclear power. It also offers 
various services, available to interested 
member states upon request, to assist 
countries that are considering  launch-
ing a nuclear power programme, which 
requires careful planning, preparation 
and investment in time and resources. 

these include advice on proper plan-
ning, building the required human 
resources and infrastructure, establish-
ing legal and regulatory frameworks, 
and ensuring the highest standards of 
safety and security, without increasing 
proliferation risks.
 
the IAEA offers independent know-
how on the construction, commis-
sioning, startup and operation of 
nuclear reactors. through the techni-
cal  cooperation programme, it pro-
vides targeted support to ‘newcomer’ 
 countries in response to national 
development needs. the aim is that 
countries should be able to intro-
duce nuclear power knowledgeably, 
 profitably and safely. 
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ADvAncED AnD InnOvAtIvE DEsIgns
the 21st century promises the most 
competitive, globalized markets in 
human history. future expansion of 
nuclear power will require continued 
design advances and technological 
innovation. 

the Agency seeks to stimulate 
innovation in nuclear power through 
 activities in four areas: 

•  technological progress along the 
main reactor lines: light water, 
heavy water, fast and gas cooled 
reactors; 

•  the International Project on Inno-
vative nuclear reactors and fuel 
cycles (InPrO); 

•  small and medium sized reactors; 

•  non-electric applications such as 
hydrogen generation and desalina-
tion using nuclear energy. 

since its launch in 2001, InPrO has 
made considerable progress; its 
38 members today represent 85% of 
the world’s gDP and more than 75% 
of its population. InPrO’s activities are 
centered on key concepts of global 
nuclear energy sustainability. Its holis-
tic approach provides a global 

view of nuclear energy systems and its 
activities provide assistance to InPrO 
members in the following areas: 

•  understanding the challenges of 
global nuclear energy sustainabil-
ity through studies and scientific 
analysis of nuclear energy sustain-
ability, development pathways 
and their contribution to the 
broader United nations goals for 
 sustainable development in the 
21st century;

•  developing options for enhanced 
sustainability through the promo-
tion of technical and institutional 
innovations in nuclear energy 
technology through collaborative 
projects among IAEA member 
states; 

•  implementing solutions that assist 
IAEA member states to consider 
the findings of global nuclear 
energy sustainability studies and 
to take advantage of anticipated 
innovations in their national long 
range strategies for nuclear energy 
development and deployment.

most of the power reactors now 
operating or under construction in the 
world are large units, but more than 

50 innovative small and medium sized 
reactor (smr) concepts have been, or 
are being, developed by national or 
international programmes. Innovative 
smrs are under development for all 
principal reactor lines and for some 
non-conventional combinations. 

the Agency’s work on advanced and 
innovative reactor designs (publica-
tions, conferences, assessment studies 
and coordinated research projects) 
includes a focus on smrs. 

many member states are also inter-
ested in the peaceful applications of 
nuclear reactors beyond electricity 
generation. Desalination of seawater 
using nuclear energy is a demon-
strated option that could help meet 
growing demands for potable water. 

Other interesting potential applica-
tions are district heating with heat and 
steam from nuclear reactors, indus-
trial applications of nuclear heat and 
steam and high temperature, efficient 
hydrogen production from nuclear 
energy. 



IAEA Orientation for Diplomats   |  19

UsIng nUclEAr tEchnOlOgIEs PEAcEfUlly — Nuclear Energy

BUIlDIng A cOmPEtEnt wOrkfOrcE
Any nuclear power programme, 
whether new, expanding, stable or in 
a phase-out stage, requires a compe-
tent workforce. sustainable capacity 
building is essential both for operating 
countries and newcomers to ensure 
adequate human resources for the 
lifetime of the programme, including 
decommissioning. Additional lessons 
on human performance issues are also 
being drawn from the march 2011 
fukushima Daiichi nuclear power 
plant accident.

to assist its member states in this 
area, the IAEA provides guidance and 
 support services, including:

•  A nuclear power human resources 
modelling tool and training 
programme to help newcomer 
member states understand their 
workforce requirements;

•  A capacity building concept paper 
and self-assessment methodology 
to help member states assess their 
current capability and create an 
action plan for improvement;

•  An e-learning programme, based 
on the ‘milestones’ guidance, 
to help key decision makers 
 understand their responsibilities;

•  human and organizational 
performance guidance services, 
including assistance on  improving 
human performance and 
 leadership in accidents;

•  guidance on the systematic 
approach to training (sAt), incor-
porating lessons learned over 
recent years and providing advice 
on the practical implementation of 
the sAt process.

In addition to these new services, the 
IAEA also:

•  Develops guidelines, good practice 
publications, and conducts review 
missions, including for develop-
ing training facilities and training 
systems;

•  Offers seminars, workshops and 
training courses for senior manag-
ers and hr professionals on topics 
such as workforce planning, hr 
development, sAt implementa-
tion and human performance 
 techniques.

similar activities are also available in 
the fields of management systems, 
stakeholder involvement, strategic 
partnerships and expansion of nuclear 
power programmes.

managing nuclear knowledge
succession planning and knowledge 
preservation are central issues to 
nuclear knowledge management. the 
IAEA assists member states in preserv-
ing and enhancing nuclear knowl-
edge by facilitating international and 
regional collaboration, promoting 

increased subject awareness, as well 
as providing guidance publications 
and developing methodologies.

for a continued safe, responsible and 
sustainable use of nuclear technology 
for power and non-power applications, 
the ‘next generation’ must be capable 
of applying, regulating and further 
developing nuclear technologies. 
Access to high quality nuclear educa-
tion and practical training opportuni-
ties is crucial. there are growing con-
cerns about an approaching shortage 
of next generation ‘nuclear’ personnel. 
Information exchange and experience 
through international coordination 
and collaboration can help reduce 
the risk of losing critical knowledge. 
the IAEA facilitates nuclear education 
and training, and provides a forum for 
such an exchange through regional 
educational networks such as AnEnt, 
lAnEnt and AfrA-nEst.

the IAEA also supports nuclear 
knowledge preservation by devel-
oping methodologies, guidelines, 
and publications. Upon request by 
 member states, the IAEA also con-
ducts  assistance missions to operat-
ing organizations, regulatory bodies, 
research, development and academic 
institutions to help member states 
maintain and enhance nuclear 
 competence and knowledge in the 
long term.
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wOrkIng tO PrOvIDE A strOng, sUstAInABlE AnD vIsIBlE glOBAl 
nUclEAr sAfEty AnD sEcUrIty frAmEwOrk
safety and security coordination 
 section (sscs)
the safety and security coordination 
section’s (sscs) mission is to ensure 
technical consistency and coordina-
tion between the IAEA’s activities in 
the nuclear, radiation, transport and 
waste safety and nuclear security 
 programmes. 

Office of nuclear security (nsns)
the Office of nuclear security (nsns) 
is responsible for coordinating and 
implementing the Agency’s nuclear 
security Plan to prevent, detect and 
respond to acts of nuclear terrorism 
and threats thereof. 

Division of nuclear Installation safety 
(nsnI)
the Division of nuclear Installation 
safety (nsnI) works to achieve and 
maintain a high level of safety of 
nuclear installations worldwide under 
design, construction or operation by: 
establishing standards of safety for the 
protection of health, including stand-
ards for nuclear power plants and 
other nuclear installations and facili-
ties; and, providing for the application 
of these standards through, inter alia, 
support for the Agency’s technical 
cooperation programme, rendering 
services, education, training, informa-
tion exchange and assist member 
states embarking on a nuclear power 
programme. 

Division of radiation, transport and 
waste safety (nsrw)
the Division of radiation, transport 
and waste safety (nsrw) develops and 
maintains standards for radiation 
protection, radioactive waste safety 
and safety in the transport of radioac-
tive material that enable the beneficial 
uses of radiation to be exploited while 
ensuring appropriate protection of 
workers, the public and patients. It also 
assists member states in the imple-
mentation of these standards and 
provides related services. 

Incident and Emergency centre (IEc)
the Incident and Emergency cen-
tre (IEc) is the global focal point for 
preparedness and response to nuclear 
and radiological incidents and emer-
gencies. the IEc develops the Agency’s 
emergency preparedness and response 
(EPr) related safety standards, guides 
and tools, assisting member states in 
establishing or enhancing their EPr 
systems, providing appraisal services, 
and maintaining and strengthening the 
secretariat’s and inter-agency response 
preparedness. the IEc’s role also 
includes notifying and sharing informa-
tion about an emergency, assessing 
potential emergency consequences 
and forecasting possible emergency 
progression, providing advice and 
assistance on request, informing the 
media and the public and coordinating 
inter-agency response.

I believe that nuclear power 
plants have already become 
safer as a result of the meas-
ures taken at local, national and 
international levels. safety will 
continue to improve, but we must 
avoid complacency at all costs. 
Our job is to develop and make 
available standards and guides 
whose  implementation will allow 
 considering accidents as a remote 
possibility. 

Denis Flory 
Deputy Director General and  
Head of Department of Nuclear 
Safety and Security

Department of nuCLEAr sAFEtY and sECurItY
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IAEA nUclEAr sAfEty ActIOn PlAn
the purpose of the IAEA’s nuclear 
safety Action Plan is to define a 
programme of work to strengthen the 
global nuclear safety framework1. 

the success of this Action Plan in 
strengthening nuclear safety is 
dependent on its implementation 
through the full cooperation and par-
ticipation of member states and will 
require also the involvement of many 
other stakeholders2. 

they are therefore encouraged to 
work cooperatively to implement the 
Action Plan to maximize the ben-
efit of the lessons learned from the 
fukushima nuclear accident and to 
produce concrete results as soon as 
possible. 

Progress on the implementation of 
the Action Plan is  reported to the 
IAEA Board of governors and also to 
the IAEA general conference. 

since the adoption of the Action Plan 
significant progress has been made in 
several key areas.

strengthening nuclear safety in 
light of the accident at tEPcO’s 
fukushima Daiichi nuclear Power 
 station is addressed through a num-
ber of  measures in this Action Plan 
 including 12 main actions, each with 
 corresponding sub-actions, focusing 
on: 

safety assessments in the light of the 
accident at tEPcO’s fukushima Daiichi 
nuclear Power station
Undertake assessment of the safety 
 vulnerabilities of nuclear power plants 
in the light of lessons learned to date 
from the accident

IAEA peer reviews
strengthen IAEA peer reviews in order 
to maximize the benefits to member 
states

Emergency  preparedness and 
 response
strengthen emergency  preparedness 
and response

national regulatory bodies
strengthen the effectiveness of 
national regulatory bodies

Operating organizations
strengthen the effectiveness of oper-
ating organizations with respect to 
nuclear safety

IAEA safety standards
review and strengthen IAEA safety 
standards and improve their 
 implementation

International legal framework
Improve the effectiveness of the 
 international legal framework

member states planning to embark on 
a nuclear power  programme
facilitate the development of the 
 infrastructure necessary for member 
states embarking on a nuclear power 
programme

capacity Building
strengthen and maintain capacity 
 building

Protection of people and the 
 environment from ionizing  radiation
Ensure the on-going protection of 
 people and the environment from 
ionizing  radiation following a nuclear 
emergency

communication and information 
 dissemination
Enhance transparency and 
 effectiveness of communication and 
improve  dissemination of information

research and development
Effectively utilize research and 
 development 

1 the Action Plan was unanimously endorsed by the IAEA’s 55th general conference held in september 2011.
2 stakeholders include, amongst others,  governments, relevant international organizations and associations, regulatory bodies, operating 

 organizations, nuclear industry, radioactive waste management organizations, technical support and safety organizations,  
research  organizations, education and  training institutions and other relevant bodies.
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EmErgEncy PrEPArEDnEss AnD rEsPOnsE
Being well prepared is the basis for 
effective and efficient responses to 
incidents and emergencies.

the IAEA’s Incident and Emergency 
centre (IEc) is the global focal point 
for preparedness and response to 
nuclear and radiological incidents and 
emergencies independent of whether 
it arises from an accident, natural 
 disaster, negligence or a criminal act.

member states’ Preparedness
One of the main functions of the 
centre is helping member states to 
enhance their own preparedness. 

the centre continuously works 
to develop and refine standards, 
 guidance, training programs and 
 practical tools to assist member 
states in  applying those standards 
and guides and strengthen their 
 preparedness.

In addition, the centre also   conducts 
appraisal missions (Emergency 
 Preparedness review missions) to help 
member states improve their national 
arrangements and capabilities for 
emergency response.

International Preparedness
the IEc coordinates and maintains 
the Joint radiation Emergency 
management Plan of the Interna-
tional Organizations (JPlAn), which 
describes the interagency framework 
for preparedness for and response to 
a nuclear or radiological emergency. 
the IEc is the main coordinating body 
for  implementation of the JPlAn. 

Event reporting  
and Information Exchange
An important element of the IEc’s 
activities involves event reporting and 
information sharing. 

for this purpose the IEc developed 
and maintains the Unified system for 
Information Exchange in Incidents and 
Emergencies (UsIE) as a single unified 
web site for national contact points 
under the convention on Early notifi-
cation of a nuclear Accident and the 
convention on Assistance in the case 
of a nuclear Accident or radiological 
Emergency (Assistance convention) 
and Inter national nuclear and radio-
logical Event scale (InEs) national 
officers that reliably and securely 
 communicates information on nuclear 
and radiological events.

Emergency response
the immediate assessment of 
reported information and the prompt 
activation to respond, if required, are 
ensured by the IAEA’s Incident and 
Emergency system (IEs). Its warn-
ing point serves as a 24/7 contact 
point for notification and requests 
for assistance and its on-call system 
ensures that the IEc’s initial response 
to received messages concerning 
an actual or potential nuclear or 
radio logical incident, or emergency, 
requests for assistance, or media 
reports is timely and efficient.

International Assistance
As part of the IAEA’s strategy for 
 supporting the practical implementa-
tion of the Assistance convention and 
in order to coordinate international 
assistance, the IEc manages the 
response and Assistance network 
(rAnEt). It is a network of states 
capable and willing to provide, upon 
request, specialized assistance in case 
of a nuclear or radiological incident 
or emergency in a timely and effec-
tive manner and, when possible, on a 
regional basis.

rAnEt may be activated under the 
Assistance convention.

Prepare
& Respond
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PEEr rEvIEw, cOOPErAtIOn AnD cOllABOrAtIOn
Peer review
Appraisals by teams of experts help 
member states share knowledge, 
experience and lessons learned. 

the IAEA organizes peer review teams 
of experts and observers — nota-
bly in radiation and nuclear safety 
through the Integrated regulatory 
review  service (Irrs) and the Opera-
tional safety review teams (OsArt) 
— to assess the application of safety 
 standards  covering areas such as:

•  governmental and regulatory 
 infrastructures; 

•  safety of research reactors; 
•  operation, design and siting of 

nuclear power plants; 
•  and the safety of radiation 

 technologies, radioactive waste 
management and transport of 
radioactive materials. 

Another key peer review service is 
the Emergency Preparedness review 
(EPrEv), which independently 
appraises preparedness for a radiation 
incident or emergency in member 
states. 

Peer reviews are also organized to 
assess against best practices and 
propose improvements in implemen-
tation of nuclear energy systems and 
waste management. 

the peer review process is also built 
into some international instruments 
including safety conventions and 
codes of conduct under IAEA auspices.

cooperation and collaboration
collaborative efforts towards trans-
parent, independent, technically 
competent and effective nuclear 
regulatory bodies are of worldwide 
benefit.  International peer reviews of 
regulatory systems have proven highly 
valuable for collaboration, opening 
opportunities to share information on 
best practices and lessons learned. 

the IAEA regularly collaborates in this 
area with various groups of nuclear 
safety regulators. they include InrA, 
wEnrA, the Ibero American forum of 
radiation and nuclear safety regula-
tory Agencies, the forum of nuclear 
regulatory Bodies in Africa (fnrBA), 
and the Asian nuclear safety network. 

IAEA services take the form of 
 technical and policy dialogue, 
 legislative and regulatory assistance, 
training, networking and peer reviews. 
Areas they address include: 

National assessments. Improving 
national capabilities for self assess-
ment of the regulatory infrastructure 
is key. One interactive platform, 
the radiation safety Information 
 management system, enables on-line 

collaboration between the IAEA and 
states on topical work and planning. 
services help states to upgrade their 
training programmes for regulators. 
In addition, training is also needed 
for non-regulatory body personnel 
associated with the law enforcement 
aspects of nuclear security, includ-
ing customs officers, police officers, 
lawyers and border guards. 

Peer reviews and advisory services. 
A central feature is the Integrated 
regulatory review service. It cov-
ers national regulatory oversight of 
nuclear, radiation, transport and waste 
safety and nuclear security activities. 
the Irrs promotes the integration of 
regulatory requirements into national 
infrastructure and advances the 
effective independence of regulatory 
authorities. 

Collaborative reporting and feedback. 
technical and policy oriented meet-
ings enable regulators to compare 
experiences, assess the overall status 
of nuclear safety and security world-
wide, and identify challenges that 
require cooperative action. A web 
based service permits worldwide 
 collaboration. 

Serving the Safety Convention. the 
IAEA serves as secretariat to the 
 convention on nuclear safety.

Global Nuclear Safety
strengthening safety at nuclear Installations
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IAEA’s IntErnAtIOnAl sEIsmIc sAfEty cEntrE mAkIng  
nUclEAr POwEr sAfEr
the International seismic safety 
centre (Issc) is an Extrabudgetary 
Programme, supported by member 
state institutions that collaborate on 
research projects to help enhance 
safety against external hazards at 
nuclear installations including earth-
quakes and flooding.

the Issc’s work provides technical 
input into current and future IAEA 
safety standards including, site 
evaluation of nuclear installations, site 
survey, external and internal hazards 
(both natural and human-caused 
hazards) and design against external 
and internal hazards. within the Issc’s 
working groups, experts share best 
practices and plan how to bring these 
practices in place at the national level.

One of the tools developed by the 
Issc, the nuclear shakecast system, 
provides users worldwide with real-
time alerts of seismic events near 
nuclear power plant sites. nuclear 
shakecast compares the event’s 
intensity against the nuclear power 
plant site’s design basis, or capac-
ity to withstand a given intensity 
of ground motion, and notifies the 
responsible parties at the IAEA of any 
potential damage. It also generates 
nPP  damage assessment maps and 
other web-based products for IAEA 
c ommunication purposes.

Another tool, tsunamicast combines 
state of the art modelling and measur-
ing technology to provide real time 
tsunami forecasts. It combines real 
time seismic and sea level data with 
numerical models to produce efficient 
tsunami forecasts of wave arrival 
times, heights and inundation. 

the accuracy rate of the IAEA tsunami 
forecasting system is planned to be 
close to 80%. Prediction accuracy will 
depend on the availability of high 
resolution bathymetric data at nuclear 
power plant sites. the IAEA works in 
cooperation with the United states 
national Oceanic and Atmospheric 
Administration to design and put 
tsunamicast into operation.

the Issc offers a set of workshops and 
training packages covering all aspects 
of site safety as these are reflected in 
applicable IAEA safety requirements 
and safety guides. 

regional workshops, as well as 
specialized training or workshops are 
available for each type of hazard (e.g. 
seismic, tsunami, volcanic, meteoro-
logic, hydrologic, human-induced and 
geotechnical hazards, as well as radio-
logical dispersion and environmental 
impact assessment).

the selection and the evaluation of a 
site for a nuclear power plant are cru-
cial parts of establishing a first nuclear 
power plant programme in a country 
and it can significantly affect the costs, 
public acceptance and safety of the 
installation during its complete life 
cycle. 

Upon request from a member state, 
the independent peer review service 
site and External Events Design, or 
sEED, is designed to assist member 
states through site selection, site 
assessment and design of structures, 
systems and components against 
the site specific external and internal 
hazards.

on Firm Ground
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hElPIng stAtEs tO PrOtEct PEOPlE
medicine
the extent of medical radiation 
exposure has considerably increased 
in recent times and the doses involved 
were large compared to occupa-
tional exposures. In some countries, 
the population dose from medical 
exposures rivalled that from natural 
background radiation, and globally 
accounted for more than 98% of the 
contribution from all artificial sources. 
It has been estimated that the number 
of medical procedures using ionizing 
radiation grew from about 1.7 billion 
in 1980 to almost four billion in 2007. 
the global figure for the effective dose 
per capita from medical exposures 
was estimated by the United nations 
scientific committee on the Effects of 
Atomic radiation (UnscEAr) to have 
increased from 0.3 msv in 1993 to 
0.4 msv in 2000, to reach the current 
value of more than 0.6 msv (2008). 

nuclear medicine procedures, 
 involving the administration of 
unsealed radioactive pharmaceuticals 
for either diagnostic or therapeutic 
purposes, were performed globally 
around 100 000 times per day. 

more than 5 million complete radio-
therapy courses are given annually; 
these courses involve the use of 
either external radiation equipment 
or  internal placement of sealed 
 radioactive sources.

radiotherapy is purposely given at 
very high dose levels so that it can 
achieve its treatment objectives.
Although this complex treatment 
modality has a low associated risk of 
injury or death from adverse events, 
ensuring safety in radiotherapy will 
continue to be of key concern.

the fourth meeting of the steering 
Panel for the International Action 
Plan for the radiological Protection of 
Patients was held in vienna in march 
2010. representatives from several 
international and professional organi-
zations (world health Organization 
(whO), UnscEAr and the European
commission), met with other experts 
to review progress and recommend 
continued actions that included: the 
creation of electronic social media 
to further enhance outreach of the 
guidance provided on the radiation 
Protection of Patients website; the 
promotion of evidence-based referral 
guidelines for radiation imaging; and 
the development of an international 
campaign on AAA — awareness, 
appropriateness and audit — for 
strengthening the justification of 
medical exposures in diagnostic 
 imaging.

Irradiation
Exposure to natural radiation sources 
and the exposure of patients in 
 medical diagnosis and treatment 

represented over 95% of the world-
wide collective dose from all sources 
of radiation. the remaining contribu-
tion came from artificial sources of 
radiation and occupational exposure 
that can arise from the use of radiation 
and radioactive sources in medicine, 
industry and research. 

while the collective dose from these 
exposure pathways was not large 
compared to other contributions, the 
total number of individuals exposed 
was a small percentage of the popu-
lation and these workers may have 
received higher radiation doses as 
part of their work than from other 
sources. this will continue to require 
constant vigilance through on-going 
assessment and monitoring of doses 
received.

medical workers comprised the larg-
est proportion of workers exposed to 
artificial sources of radiation. new and 
emerging medical procedures tended 
to deliver higher radiation doses to 
patients than conventional technolo-
gies, and there was thus a correspond-
ing potential for increased exposure of 
medical professionals. the worldwide 
expansion in the use of radiation in 
medical diagnosis and treatment has 
the potential to significantly increase 
the collective dose to workers from 
such applications. 

ProtECtIon of Patients
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wOrkIng tO ImPrOvE nUclEAr sEcUrIty glOBAlly
nuclear and radioactive materials, 
though useful and beneficial in a many 
fields, ranging from manufacturing to 
medicine, could pose a danger to the 
environment and to the public if han-
dled improperly. therefore states need 
to be vigilant about keeping these 
materials and associated facilities 
safe and secure from those without 
the proper protection and expertise, 
and from those who would use these 
materials  maliciously or sabotage such 
facilities.

the IAEA works closely with states to 
 create and improve measures that are 
needed to control and protect these 
materials.

“On-going international cooperation 
and support contribute to a ‘nuclear 
security culture’ that transcends 
borders and provides a common basis 
for understanding and action at local, 
regional and global levels. the threat 
is global and the response must be 
global,” says khammar mrabit, Director 
of the IAEA Office of nuclear security.

the IAEA defines nuclear security as 
“ preventing, detecting, and respond-
ing to theft, sabotage, unauthorized 
access, illegal transfer or other mali-
cious acts involving nuclear material, 
other radioactive  substances, or their 
associated facilities”.

By offering training, providing techni-
cal advice and advisory services, 
delivering equipment and issuing 
guidance and standards, providing 
education and training, coordinated 
research and development on improv-
ing nuclear security, the IAEA helps 
states prevent, detect and respond to 
criminal or unauthorized acts involv-
ing nuclear or radiological material.

IAEA experts help states protect 
nuclear facilities and transport against 
sabotage or theft. the Agency coor-
dinates support and funding to 
strengthen and upgrade security at 
nuclear facilities and in protecting 
nuclear and other radioactive mate-
rial in use, storage and in transport. 
to close any gaps in these defences, 
the IAEA offers states education and 
specialised training, helps intensify 
cooperation between law enforcement 
officials and supports the installation 
of radiological monitoring equipment 
and training at border crossings.

securing major Events
member states have called upon the 
IAEA to assist them in effectively secur-
ing major public events against radio-
logical threats, including: the Olympic 
games (greece 2004, china 2008), the 
Pan American games (Brazil 2007), world 
cup competitions (germany 2006, south 
Africa 2010), and the UEfA EUrO 2012 
football championship (Poland).

repatriating highly Enriched Uranium
since 2002 the IAEA has also helped 
return some 1750 kg of highly 
enriched uranium (hEU) research 
reactor fuel to their countries of origin. 
One of the most notable instances was 
the repatriation of hEU from the vinča 
Institute of nuclear sciences in serbia 
back to russia. this was the largest 
shipment of spent fuel ever removed 
as part of the international programme 
to repatriate research reactor fuel.

Illicit trafficking Database
In addition, the Agency’s Incident and 
trafficking Database, with 120 partici-
pating states, is the most authoritative 
source of information in its field and 
tracks trafficking and unauthorized 
incidents involving nuclear and other 
radioactive materials, including highly 
enriched uranium.

Dirty Bombs
certain industrial and medical radio-
active sources such as cobalt-60, 
caesium-137, strontium-90, and 
 iridium-192, emit high levels of 
radiation. these sources are carefully 
monitored and protected to prevent 
their misuse as so-called “dirty bombs” 
or radiation dispersal devices. such a 
bomb uses conventional explosives to 
spread radioactive material that causes 
injuries and creates social disruption 
through the evacuation, the subse-
quent cleanup of contaminated prop-
erty and the associated economic costs.
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kEEPIng It sAfE
like any form of industrial activity, 
electricity production using nuclear 
power produces a waste by-product. 
for nuclear electricity generation, 
the spent fuel produced is highly 
radioactive and needs to be isolated, 
contained, stored and managed safely. 
the amount of spent fuel to be man-
aged will continue to increase. 

As nuclear power generation expands, 
and as applications of nuclear science 
and technology continue to grow, so 
too have the volumes of radioactive 
wastes needing to be managed.

the volumes are not large when taken 
in a global context.

“nuclear power historically produces 
less waste when compared with other 
conventional energy-generating 
sources of similar capacity,” according to 
gary Dyck, head of the IAEA’s nuclear 
fuel cycle and materials section.

A typical, modern, light water reactor, 
for example, will probably produce 
about 20 tonnes of spent nuclear fuel in 
a year. In comparison, a coal-fired plant 
of the same size will emit up to 6 million 
tonnes of carbon dioxide directly into 
the atmosphere, in addition to other 
effluents the plant may produce.

“having a small amount of waste that 
can be safely contained, isolated, 

managed and disposed of is actually 
an advantage that we get as a result 
of using nuclear power for electricity 
generation,” mr Dyck said.

nevertheless, its management is 
demanding because of radioactiv-
ity and its possible harmful effect on 
people and the environment.

“the IAEA has programmes to sup-
port member states in all aspects of 
the nuclear fuel cycle, from mining for 
uranium to safe disposal of nuclear 
spent fuel,” mr Dyck said.

Establishing a  
global safety regime
Promoting the safe management 
and disposal of radioactive waste has 
been a major cornerstone of the IAEA’s 
work. It has fostered international 
cooperation in waste management 
since the Agency was established 
in 1957. 

the IAEA’s programme on waste man-
agement reflects the diverse range of 
interests among its member states, 
and activities are designed to benefit 
member states regardless of their 
degree of sophistication in the uses of 
nuclear energy.

On the safety front, internationally-
binding legal instruments and IAEA 
safety standards today cover  activities 

throughout the entire nuclear fuel 
cycle, including disposal. they address 
the safety aspects of spent fuel and 
radioactive waste management and 
provide important guidance and 
points of reference for countries 
wanting to implement a spent fuel 
and radioactive waste management 
solution.

“these legal instruments and safety 
standards put emphasis on early 
establishment of policies governing 
the back end of the fuel cycle as well 
as the long term management of 
spent fuel,” magnus vesterlind, head 
of the IAEA waste and Environmental 
safety section, emphasized.

At the same time, the IAEA works with 
countries interested in developing 
concrete disposal solutions for radio-
active waste. One area given particular 
focus is safety assessment — that is, 
developing methodologies to prove 
that the chosen solution is safe and 
sustainable for long periods of time.

But important hurdles remain in the 
implementation of safe, permanent 
disposal solutions for radioactive 
waste, particularly in the case of spent 
fuel and high level waste. several 
countries have already built infrastruc-
tures for managing radioactive waste 
and spent fuel, but no final solution 
for geological disposal of this type of 

K E E P I N G  I T  S A F E
Spent Fuel & Radioactive Waste Management
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waste has yet been implemented in 
any country. there are various reasons 
for this, ranging from inadequate 
human and technological resources to 
political will and public acceptance.

“It is quite a big step to go from 
research and development into actual 
implementation of spent fuel disposal 
on a large, industrial scale,” vesterlind 
pointed out. “In many instances, the 
biggest challenge is to find political and 
public support for the implementation.”

geological Disposal of  
radioactive waste
regardless of the spent nuclear fuel 
strategy adopted — reprocessing 
or direct disposal — the spent fuel 
or high level waste from reprocess-
ing will still need to be permanently 
disposed of at the end.

“the methods to dispose of high level 
waste and spent fuel have been devel-
oped,” according to Irena mele, head 
of the IAEA waste technology section, 
“and the international consensus is 
that it should be geological disposal.”

three countries — france, finland, and 
sweden — are doing pioneering work 
in establishing a solution for deep, 
geological disposal for high level waste 
and progress has been positive.

“we expect that in about 10 years the 
first repositories will be really imple-
mented,” mele said. “Between 2020 
and 2025 we expect the first disposal 
facilities for spent fuel and high level 
waste to be constructed and put into 
operation.”

case of finland
finland is leading the march towards 
finding a permanent solution for geo-
logical disposal of high level waste.

“we have successfully gained public 
acceptance for this project,” said tero 
varjoranta, Director general of the 
finnish radiation and nuclear safety 
Authority (stUk). “we have also done 
safety assessments over the years which 
give no indication that it wouldn’t be 
safe to build such a facility in finland.”

finland is now looking at acquiring 
a construction license for its under-
ground facilities and structures. 
A license for operation is expected 
by 2020.

Other IAEA Initiatives
many IAEA member states have 
smaller or less developed nuclear 
programmes, but still have a need to 
safely manage and dispose of their 
radioactive waste. In a majority of 
cases these are wastes resulting from 
non-power activities like agriculture, 
medicine, industry and research.

“the IAEA is providing assistance to 
member states that want to develop 
consistent policies for managing radio-
active waste. It is further helping them 
develop strategies on how to imple-
ment these policies,” says Irena mele.

the Agency has also established a 
variety of networks in different areas 
of nuclear waste management which 
are highly beneficial for member 
states. the networks provide a forum 
for information exchange and dissemi-
nation and also enhance cooperation 
between experts in developed and 
less developed programmes.

“transfer of knowledge, transfer of 
experience, transfer of technology is 
another area where the IAEA is very 
active,” mele emphasized.

through this exchange, the IAEA is 
able to help those countries seeking 
assistance in the area of spent fuel and 
radioactive waste management.

FINDING  
     a Solution
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rEmEDIAtIOn: PrEvEntIng ExPOsUrE tO rADIAtIOn
the IAEA works to protect people and 
the environment from harmful radia-
tion exposure. In the past, large and 
small sites have been radiologically 
contaminated by industrial activities, 
mining, accidents and nuclear weap-
ons development. In an often long 
term, costly “remediation” process, 
the radioactive contaminants are 
removed, immobilized or isolated. 
remediation aims to prevent the 
radioactive contaminants´ movement 
into waterways, the food chain or air, 
thus reducing or preventing human 
exposure to radiation now and in the 
future.

when responsible management 
applies best practices, there should be 
little or no need for remediation.

Prevention
the best remediation strategy is 
prevention, which begins with strong 
national legislation, and independent 
regulatory institutions. the resulting 
safety culture can ensure that people 
and the environment are protected 
from radioactive contamination. the 
IAEA helps establish and strengthen 
legal and institutional frameworks 
by developing and issuing safety 
 standards.

“we work together with the member 
states, the scientific community and 
other organizations in preparing and 

developing safety standards and 
guidelines on how to remediate sites 
and handle the resulting waste safely,” 
says magnus vesterlind, head of the 
IAEA´s waste and Environmental 
safety section.

radioactive contamination knows 
no borders, thus globally effective 
management is essential. As the first 
global legal instrument of its kind, 
the Joint convention on the safety of 
spent fuel management and on the 
safety of radioactive waste manage-
ment obligates the 64 countries that 
are party to the Joint convention to 
establish “effective defences against 
potential hazards” to people and the 
environment from the “harmful effects 
of ionizing radiation, now and in the 
future.”

the IAEA´s experts support govern-
ments´ implementation of the Joint 
convention, vesterlind explains, 
“through peer review missions and 
advisory services to help them move 
ahead with remediation and strive for 
a harmonized approach to remedia-
tion.”

nuclear life cycle
“the laws, institutions and interna-
tional legal agreements all serve to 
embed a safety culture,” says Irena 
mele, head of the IAEA´s waste 
 technology section.

to prevent new mistakes, “the IAEA 
is strongly promoting the life cycle 
approach.” In essence, nuclear activi-
ties have to be planned with the end 
in mind. “with each activity, with each 
project, all the steps from beginning 
to end are planned so that there will 
be no need for remediation at the 
end of the project. the activity is then 
implemented to avoid this step,” mele 
explains.

And as the interest in nuclear power 
rises, and the demand for uranium 
increases, newcomers will begin con-
sidering uranium mining. “we should 
help these newcomer countries to 
design and implement mining activi-
ties to make sure that remediation 
at the end will not be required,” mele 
advises.

when the entire nuclear life cycle is 
subject to regulation and oversight, 
waste products are handled responsi-
bly, making remediation unnecessary. 
“responsible management preserves 
resources for future generations, while 
it improves our lives and cuts costs 
today,” summarizes mele.

contaminated legacy sites
the sources of contamination are well-
known to mele, “Due to many activi-
ties in the past, in many industries, 
we have sites that are radiologically 
contaminated. these activities include 
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uranium mining and other indus-
tries that are dealing with naturally 
occurring radioactive materials. there 
are also some defence programmes 
that resulted in radiologically con-
taminated sites; in addition there have 
been radiological and nuclear acci-
dents that have caused contamina-
tion. these sites may potentially affect 
the public´s health and the environ-
ment, therefore remediation of these 
sites is needed.”

for many years, the IAEA has been 
helping countries remediate contami-
nated legacy sites, which are found 
in both developed and developing 
 countries. regardless of the sites´ 
history, they share many common 
causes.

vesterlind, who studies these cases to 
prevent further legacies, says, “Proper 
attention was not paid to the environ-
mental impact of these nuclear activi-
ties. It is a fact that there was a lack of 
laws and regulation for licensing these 
activities.”

regulating legacy sites
legacy sites, by their nature, require 
high standards of regulatory supervi-
sion to ensure their responsible man-
agement. to help countries address 
these challenges, the IAEA in coopera-
tion with the norwegian radiation 
Protection Authority launched the 
International forum for regula-
tory support of legacy sites (rsls) 

in October 2010. the International 
forum brings together experienced 
regulators with those new to supervis-
ing legacy sites. this project supports 
the legacy sites´ effective regulation 
by promoting the use of the IAEA´s 
safety standards, as well as good 
international practices.

central Asian Initiative
One of the world´s most challeng-
ing remediation projects is found in 
central Asia at the uranium mining 
and milling legacy sites in kazakhstan, 
kyrgyzstan, tajikistan and Uzbekistan. 
radioactivity at these sites can find its 
way into food ingested by cattle and 
people — for instance, through well 
water that has been contaminated by 
the water runoff from the uranium mill 
tailings. 

Additionally, if these materials are 
not adequately controlled, they can 
contaminate building materials, 
thus exposing inhabitants to higher 
levels of radiation. through the IAEA 
technical cooperation programme, 
assistance is being provided to 
central Asian countries to assist with 
 remediation of their uranium legacy.

“we work with the central Asian 
member states to help them develop 
national regulations based upon the 
IAEA safety standards,” vesterlind says.

chernobyl
the chernobyl accident in April 
1986 released vast amounts of 
radionuclides into the environment. 
the IAEA provides technical assistance 
on the remediation of agricultural land 
and technical leadership for funding 
organizations to ensure that projects 
will lead to substantive, predictable 
environmental improvement.

“the IAEA is heavily engaged in 
assessing remediation efforts in this 
region and also in the remediation of 
past and current radiological impacts 
from the accident. through the tech-
nical cooperation programme, the 
IAEA has provided support exceeding 
Us$ 14 million over the past 20 years,” 
vesterlind says.

network solution
legacy sites are often a bundle of 
complex issues that demand effective 
resolution such as assessing the extent 
of the contamination, determining 
where contaminants pose risks for 
current and future populations, 
communicating with the public, as 
well as choosing the appropriate 
 technologies and methods to stabilize 
and secure the sites. networks of 
individuals engaged in remediation 
activities are one way to assemble the 
expertise and experience that 
 countries confronting a remediation 
challenge will need to tackle the job.

Remediation ongoIng
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DEcOmmIssIOnIng: EvEry gEnErAtIOn’s OBlIgAtIOn
throughout the world, nuclear tech-
nology is used in medicine, indus-
try, agriculture and environmental 
research to help save lives, provide 
energy, boost productivity, increase 
food output and protect oceans and 
fresh water reserves. yet to ensure a 
sustainable future for all, it is vital to 
ensure that means are established for 
dealing with the restoration legacy 
from the activities from which this 
generation has benefited and that 
unreasonable burdens are not passed 
on to future generations.

Decommissioning, the removal of 
nuclear and other radiological facilities, 
is an essential step in accomplishing 
that. It enables the safe reuse of a site, 
as well as any buildings or parts of the 
facility, for other nuclear, industrial or 
general purposes, ensuring the protec-
tion of people and the environment.

currently, there are numerous nuclear 
facilities around the world that have 
outlived their usefulness and are 
being decommissioned.

Decommissioning a nuclear facility 
involves dismantling the buildings 
and all the associated equipment, 
properly disposing of any radioactive 
material, and finally, in a step that is 
referred to as remediation, ensuring 

that the land on which the nuclear 
facility sat, as well as the surround-
ing area, is once again fit for use by 
human beings and animals.

Even though there are many techni-
cal, practical and economic reasons 
for decommissioning nuclear facilities, 
the most compelling reason is ethical 
responsibility.

“Our generation has benefited tremen-
dously from the use of these nuclear 
facilities. And I think it’s only fair to 
remove this legacy by completing the 
dismantling of disused facilities and not 
to pass on this burden to future gen-
erations,” says Irena mele, head of the 
IAEA’s waste technology section. 

like the construction and operation of 
a nuclear installation, decommissioning 
is complex work that requires a great 
deal of expertise. It can sometimes 
seem like an all-too daunting task.

challenging tasks
According to Balthasar lindauer, 
Deputy Director at the European Bank 
for reconstruction and Development, 
“the challenges countries face include 
lack of funding, inadequate regulatory 
infrastructure and insufficient 
 planning beforehand.”

Primary challenges faced by countries 
include having shutdown and operat-
ing facilities with common infrastruc-
ture at the same site, which makes 
implementation of decommissioning 
projects quite difficult. the radioac-
tive materials that are collected during 
decommissioning, as well as legacy 
radioactive waste stored at inopera-
tive sites, need to be safely managed. 
 however, disposal and storage space 
for these materials may be limited.

But IAEA member states don’t have to 
go it alone.

sharing Burdens
“A major role of the Agency is to 
develop guides and safety standards 
relating to decommissioning projects,” 
says Pil-soo hahn, Director of the IAEA 
Division of radiation, transport and 
waste safety. “we can assist member 
states in building up their national 
regulatory infrastructure.

Fields of Green
Managing Nuclear’s Life Cycle
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PrOvIDIng sErvIcEs tO sUPPOrt thE AgEncy’s  PrOgrAmmEs
the Division of Budget and finance 
provides financial services in support of 
all Agency programmes and manages 
the Agency’s financial information 
systems. these services include: pro-
gramme budgeting, payments and 
accounting, and reporting on the use of 
financial resources to senior manage-
ment, the Board of governors and 
member states. 

the Division of conference and Docu-
ment services organizes meetings and 
 conferences, and provides translation 
services in the Agency’s six official 
languages for documents of the policy 
making organs. In addition, it manages 
the Agency’s publishing programme, 
through which a range of scientific and 
technical publications are issued, by 
providing editorial,  layout, printing and 
distribution services.

Administrative support is the responsi-
bility of the Division of general  services, 
which provides a range of general 
administrative and  infrastructure 
support services  covering: operational 
maintenance; facilities management; 
archiving and records management; 
travel; transportation; housing and 
insurance; and property management. 
the Division also manages the vIc 
commissary.

the Division of human resources 
provides a range of services for the 
Agency’s staff, covering human 
resources planning, recruitment, staff 
development, career management, and 
compensation and benefits, as well as 
medical and health related services. 

the Division of Information  technology 
provides a range of information and 
communication technology services to 
Agency. these services cover the: It ser-
vice Desk; It business solutions; network 
and telecommunication, It infrastructure 
and information management. 

the Division of Public Information’s func-
tions relate principally to: media relations; 
outreach activities; management of the 
IAEA’s public website; and the production 
of periodicals, including the IAEA Bulletin 
feature magazine and related information 
material designed for general readers.

the Office of Procurement services pro-
cures all external goods and services for 
the Agency, issuing purchase orders and 
contracts for the supply of goods and 
services for delivery to Agency counter-
parts in member states and for delivery 
to IAEA headquarters and the laborato-
ries in vienna, seibersdorf and monaco. 

the Agency-wide Information system 
for Programme support introduces new 
processes and It applications that will 
enhance the Agency’s ability to plan, 
manage and report on its activities, 
streamline its business processes and 
strengthen financial transparency. two 
plateaus of this project have already been 
implemented covering finance, pro-
curement, and programme and project 
budgeting and assessment. Plateau 3, 
scheduled for implementation in 2014, 
covers human resources and payroll 
management, while Plateau 4, scheduled 
for 2015, deals with travel and meetings 
management. 

the Department of management 
provides a ‘platform of services’ 
that serves as a foundation for the 
successful delivery of the Agency’s 
scientific and technical programmes. 
Our mission statement is simple: 
“mt is a partner and a business 
enabler that champions change and 
efficiency, leveraging a common pur-
pose”. In simple terms, we support a 
scientific manager in recruiting the 
right expert, help a technical officer 
coordinate the purchase of radiation 
equipment, work with the press to 
help clarify the technically complex 
work of the Agency, ensure that all 
Board documents are translated and 
distributed on a timely basis to our 
member states, make payments to 
participants at meetings, and so on.  

Janice Dunn Lee 
Deputy Director General and Head of 
the Department of Management

Department of mAnAGemenT
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nUclEAr tEchnIqUEs fOr DEvElOPmEnt AnD  
EnvIrOnmEntAl PrOtEctIOn

A most diverse department, the 
Department of nuclear sciences and 
Applications cuts across a number 
of important socioeconomic sectors, 
from health, food and agriculture to 
the environment, water resources 
and industry. In each thematic area, 
the IAEA scientists work together 
with experts in member states to 
help meet their development needs 
through nuclear science, technology 
and innovation. 

the IAEA provides member states 
with scientific advice, education and 
training, technical documents, access 
to key nuclear data as well as meet-
ings, conferences and symposia. the 
Department of nuclear sciences and 
Applications works with member 
states to advance nuclear science and 
technology, and improve awareness 
about its wide range of applications.

the services are delivered through 
various mechanisms, such as technical 
cooperation projects and coordinated 
research activities. 

to further the r&D and capacity build-
ing, the department works together 
with scientific institutions such as 
laboratories, universities and research 
facilities around the world through its 

collaborating centre scheme, as well 
as networks, like AlmErA (Analytical 
laboratories for the monitoring of 
Environmental radioactivity). 

cooperation with important partners 
such as food and Agriculture Organi-
zation (fAO), world health Organiza-
tion (whO), United nations Environ-
ment Programme (UnEP), United 
nations Educational, scientific and 
cultural Organization (UnEscO), and 
the International centre for theo-
retical Physics (IctP) is paramount to 
expanding capabilities in the nuclear 
field. 

A unique feature in the United nations 
system, the department manages a 
group of twelve nuclear applications 
laboratories in vienna, seibersdorf, 
and monaco. the laboratories pro-
vide member states with applied 
r&D, training and capacity building, 
technical and analytical services, 
reference materials, quality control 
and  quality assurance services, as well 
as set  international standards in the 
 respective areas

“2012 marked the 50th anniversary of 
the IAEA nuclear applications laborato-
ries in seibersdorf, which contribute to 
pioneering work related to human and 
animal health, food security and safety, 
agriculture, industry and environmen-
tal monitoring. After five decades, the 
laboratories have become somewhat 
 outdated with limited space. 

A modernization plan is underway to 
bring the laboratories up to the latest 
modern standards so they can offer 
even better services to our member 
states. In addition, the IAEA Director 
general wishes to establish a cancer 
training centre at the laboratory 
complex in seibersdorf, within the next 
few years. this would be based on the 
existing Dosimetry laboratory.”

Daud Mohamad  
Deputy Director General and Head of 
Department of Nuclear Sciences and 
Applications
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sErvIng hUmAnIty — ADAPtIng scIEncE fOr DEvElOPmEnt

the nuclear applications (nA) laboratories 
in seibersdorf support and implement 
programmatic activities in response to 
member state needs in the areas of food 
and agriculture, human health, environ-
mental monitoring and assessment, and 
the use of nuclear analytical instruments. 
their services include:

•  Applied research and development, 
linked to coordinated research activi-
ties and technical cooperation pro-
jects, two of the IAEA’s main delivery 
mechanisms in transferring nuclear 
technologies to member states. 

•  training and capacity building as 
crucial components of technol-
ogy transfer, taking place locally in 
 member states or in regional labo-
ratories, as well as at nA laboratories 
(train-the-trainer workshops, courses 
and seminars).

•  technical and analytical support, 
provided through evaluation, 
s tandardization and selection of 
appropriate equipment and pro-
cesses for each specific project or 
need, as well as through dosimetry 
calibrations and auditing services. 

there are eight nA laboratories in 
seibersdorf, a unique feature in the 
United nations system:

the Animal Production and health 
laboratory, part of the Joint fAO/IAEA 
 Division’s food and agriculture 

 programme, supports member states 
in the use of radioisotopes and related 
technologies to map superior genes 
for increased animal productivity, and 
develops and transfers molecular and 
immunoassay methods for diagnosis and 
control of transboundary animal diseases.

the Dosimetry laboratory, part of 
the IAEA’s human health programme, 
 oversees the quality assurance aspects 
of the use of radiation in medicine in 
member states. It provides dosimetry 
calibrations for national standards labora-
tories and conducts audits of the dose in 
radiotherapy and radiation protection.

the food and Environmental Protec-
tion laboratory, part of the Joint fAO/
IAEA Division’s food and agriculture 
programme, uses nuclear technologies 
to trace and authenticate food products 
and to detect and monitor contaminants 
in foods and the environment, improv-
ing member state laboratory practices 
in food safety and quality to safeguard 
health and facilitate international trade.

the Insect Pest control laboratory, part 
of the Joint fAO/ IAEA Division’s food 
and agriculture programme, develops 
environmentally friendly methods of pest 
control for area-wide control of key insect 
pests, such as fruit flies, tsetse flies, moths 
and disease transmitting mosquitoes. 

the nuclear spectrometry and Appli-
cations laboratory, part of the IAEA’s 
nuclear science programme, works 

with laboratories in member states to 
enhance their use of nuclear instrumen-
tation and analytical techniques, for 
example in promoting the use of various 
types of accelerator for materials testing 
and historical artefact preservation.

the Plant Breeding and genetics labora-
tory, part of the Joint fAO/IAEA Divi-
sion’s food and agriculture programme, 
focuses on mutation breeding to 
increase biodiversity for desired traits of 
crop plants and hence to accelerate the 
breeding of varieties with higher yield, 
yield stability, nutrition and improved 
resistance to environmental stresses 
such as disease, drought and salinity.

the soil and water management and 
crop nutrition laboratory, part of the 
Joint fAO/IAEA Division’s food and 
agriculture programme, uses isotopic 
and radiation methods to measure and 
monitor soil, water and nutrients in 
cropping systems as a basis for devel-
oping strategies that ensure judicious 
and efficient use of resources and that 
minimize environmental degradation.

the terrestrial Environment laboratory, 
part of the IAEA’s environment pro-
gramme, helps member states to better 
understand and protect the terrestrial 
environment. the laboratory develops 
environmental assessment strategies 
and ensures the quality of analytical 
results by recommending methods, 
 providing reference materials and 
organizing proficiency tests.
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IAEA: tAkIng ActIOn tO fIght cAncEr In DEvElOPIng cOUntrIEs
non-communicable diseases (ncDs), 
such as cancer, cardiovascular diseases, 
diabetes and chronic lung disease 
are a significant barrier to sustainable 
development. for over 40 years, the 
IAEA has helped its member states to 
build sustainable capacity in the use 
of radiation medicine and has assisted 
more than 110 low and middle income 
(lmI) countries to address cancer and 
other ncDs. nuclear techniques can 
also be used to implement and moni-
tor programs aimed at promoting a 
healthy lifestyle to prevent ncDs. 

for example, nuclear techniques are 
the gold standard method for the 
assessment of total energy expendi-
ture, body composition (body fat 
mass and body lean mass) and for the 
estimation of physical activity.

In response to the developing 
world’s growing cancer crisis, the 
IAEA established the Programme of 
Action for cancer therapy (PAct) in 
2004 to fully realize the public health 
impact obtained through technology 
transfer in radiation medicine. the 
IAEA works closely together with the 
world health Organization (whO) 
through the Joint Programme on 
cancer control, established in 2009 to 
improve cancer control by coordinat-
ing activities and resources to pro-
vide evidence based and sustainable 
 support to  comprehensive cancer con-

trol  programmes in low and middle 
income countries.

ImPAct reviews provide an evalua-
tion of a country’s readiness to imple-
ment cancer control programmes, 
conducting an assessment of the 
national cancer burden and offering 
recommendations on developing the 
cancer control capacity. 

the recommendations can then 
be used to produce or augment a 
national cancer control Programme, 
which will support national and inter-
national stakeholders in the develop-
ment and implementation of effective 
measures that respond to the cancer 
control needs of the country. 

PAct model Demonstration sites 
(PmDs) are pilot projects that aim to 
provide evidence-based strategies 
and the benefits of strategic partner-
ships to efficiently fight cancer in 
developing countries. currently, eight 
IAEA member states are participat-
ing, namely Albania, ghana, mongo-
lia, nicaragua, sri lanka, tanzania, 
vietnam and yemen. 

PAct works together with interna-
tional and national organizations to 
develop sustainable cancer control 
projects in the PmDs sites as well as 
with donors to fund them. 

the IAEA human health Programme 
has developed extensive educational 
and training material and curricula 
for radiation medicine and nutrition, 
available in various formats.

to address an acute workforce 
shortage of cancer professionals in 
Africa, in 2010 the IAEA, through 
PAct, launched a pilot project on 
 virtual  University for cancer control 
 (vUccnet) in the sub-saharan African 
region. 

the project is focusing initially on 
four member states: ghana, Uganda, 
United republic of tanzania and 
zambia. In further developing cancer 
education and training in the pilot 
countries, south Africa and Egypt are 
operating as mentors.

CancerIAEA Fights
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wAtEr mAttErs: mAkIng A DIffErEncE wIth nUclEAr tEchnIqUEs
water supply and water quality prob-
lems are two of the foremost develop-
ment needs faced by the world today. 
One billion people have no access to 
safe drinking water, and only about 
15% of the population enjoy relative 
abundance. nearly five million peo-
ple die each year from preventable 
diseases carried by unsafe water; most 
of these are children. growing popula-
tions, more extensive use of water for 
agriculture, rising industrial growth 
and climate change put more strain 
on freshwater supplies. Improving the 
assessment of water resources is a key 
requirement to meeting growing and 
competing demands for fresh water.

the IAEA has been a pioneer in devel-
oping isotope hydrology as a power-
ful and effective scientific tool. water 
contains varying concentrations of 
naturally occurring isotopes that can 
be measured using nuclear techniques. 
Isotopes provide unique information, 
or ‘fingerprints’ of water resource char-
acteristics — such as age, origin, and 
renewal rate, as well as vulnerability 
to pollution, salt water intrusion and 
climate change — in a cost efficient, 
accurate and easy-to-use way.

the IAEA water Availability Enhance-
ment Project (IwAvE Project) has 
been undertaken to assist member 
states in identifying and filling gaps 
in hydrological data to improve their 
ability to  conduct comprehensive 
water resource assessments. these 
include evaluations of water quality 
and quantity, and water use, as well 
as resource vulnerability and sustain-
ability. currently, three pilot studies are 
underway in costa rica, Oman and the 
Philippines.

Aquifers play a large and growing 
role in supplying potable water, with 
more than half the world’s population 
currently relying on aquifers. many of 
these underlie national boundaries. the 
IAEA is studying several major under-
ground aquifers, including the nubian 
sandstone Aquifer system in Africa and 
the guarani Aquifer system in south 
America. 

Using nuclear methods to quickly and 
reliably map transboundary aquifers 
provides countries with the data they 
need to equitably share and manage 
these precious resources.

the IAEA works through its techni-
cal cooperation projects to tackle 
water issues in Africa, Asia, Europe 
and latin America, addressing a 
variety of groundwater and surface 
water resource challenges. It supplies 
developing countries with train-
ing, technical and analytical support 
through projects, expert services and 
equipment. the IAEA Isotope hydrol-
ogy laboratory’s analytical support and 
services ensure high quality isotope 
measurements around the globe, as 
well as aiding member states in setting 
up their own laboratories. working 
together with other national and inter-
national organizations, which provide 
both financial and collaborative sup-
port, ensures the efficient facilitation of 
programmes.

Clean Water 
for a Healthy world
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IAEA AnD fAO wOrk tOwArDs glOBAl fOOD sEcUrIty
too many people suffer malnutrition. An 
estimated 870 million people were under-
nourished in 2010–12. Agricultural growth 
does effectively reduce hunger and malnu-
trition. (fAO, state of food Insecurity in the 
world, 2012)

“All of us have a responsibility to do every-
thing we can to reduce hunger. The IAEA is 
in the unique position of being able to make 
nuclear technology available to developing 
countries. We help them grow more food, 
fight animal and plant pests and diseases, 
and ensure the safety of food products,” says 
IAEA  Director general yukiya Amano.

the food and Agriculture Organization 
(fAO) and the IAEA have been partners 
in promoting nuclear technologies to 
improve crop and livestock productiv-
ity, and the safety and quality of food 
since 1964. the Joint fAO/IAEA Divi-
sion combines the mandates, expertise 
and resources of both Organizations to 
broaden cooperation between their mem-
ber countries in the peaceful application 
of nuclear science and technology in food 
and agriculture. Its experts and laborato-
ries serve the needs of the member states 
in soil and water management, crop nutri-
tion, insect pest control, plant breeding 
and genetics, food safety and control, and 
animal production and health. the Divi-
sion works to improve global food security, 
reduce poverty and support sustainable 
natural resource use.

soil and water management & crop nutri-
tion: isotopic and radiation methods meas-
ure and monitor nutrients and water in the 
soil–crop system as the basis for strategies 
to ensure best results through judicious 
and efficient use of resources.

Plant Breeding and genetics: radiation 
creates variability in desired traits of food 
and industrial crops and is used to speed 
breeding of varieties that have higher 
yields and improved resistance to disease 
and to environmental stresses such as 
drought and salinity.

Animal Production and health: isotopes 
are used to develop diets and feeding 
strategies that improve productivity and 
reproductive efficiency while immunoas-
say methods help diagnose diseases and 
monitor effectiveness of disease control 
and eradication programmes.

Insect Pest control: sterile insect tech-
niques offer an alternative means of sup-
pressing and, in some cases, even eradicat-
ing insects such as fruit flies, tsetse flies, 
moths and malaria-carrying mosquitoes.

food safety and control: irradiation 
provides a safe and environmentally 
friendly method for controlling food-
borne diseases and insect pests; other 
nuclear technologies are used to trace and 
authenticate food products and to detect, 
monitor and track the fate of contaminants 
in foods and the environment.

the fAO/IAEA Agriculture & Biotechnology 
laboratories, located in seibersdorf, Aus-
tria, provide applied research and develop-
ment, technical services and laboratory 
training to develop, transfer and adapt 
technologies to local needs and environ-
ments. the Joint Division’s commitment to 
member countries is adding value through 
research coordination and technical sup-
port to member states. the Joint Division 
has identified four avenues for adding 
value to its research and development, as 
follows:

1. research coordination
2. laboratory support
3. capacity building
4. Information dissemination

the Joint fAO/IAEA Division uses the 
knowledge and information it garners 
from its research and development activi-
ties to support its overall goal of mobi-
lizing peaceful applications of nuclear 
science and technology in order the Joint 
Division’s staff of scientists and technical 
experts helps identify, develop and adapt 
cutting-edge nuclear technology that can 
add value to global agricultural research, 
and then transfer it to the fields of the 
world’s farmers where it can help improve 
yields, while ensuring food safety for con-
sumers and protecting the environment.

“the IAEA cannot solve the world’s food 
problems on its own. But we can make an 
important contribution,” says Amano.

FOOD
FOR THE FUTURE

Meeting the Challenges With Nuclear Applications
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PrOtEctIng thE EnvIrOnmEnt
the IAEA’s Environment  laboratories 
in monaco and seibersdorf help 
 member states to apply nuclear 
 techniques to detect pollutants in 
terrestrial, atmospheric, aqueous 
environments, as well as in coastal 
zones and oceans. One core goal of 
the IAEA’s laboratories is to improve 
the quality of these measurements by 
performing proficiency tests, inter-
laboratory comparisons and producing 
reference materials in high quality. 

Pollutants have a major impact on 
marine organisms and human health. 
It is important to better understand 
key marine and carbon cycling pro-
cesses. the IAEA works with regional 
organizations to improve their capac-
ity to use nuclear techniques to moni-
tor and assess marine pollutants, like 
radionuclides, toxic heavy metals and 
pesticides or oil. 

the baselines levels in world ocean 
areas are essential for identifying 
changes to the radioactivity and other 
contaminants’ levels in the marine 
environment. the IAEA’s Environment 
laboratories have provided essential 
scientific and analytical support for 
a landmark study of radioactive and 
non-radioactive pollutant levels in all 
principal seas. worldwide radioactiv-
ity baseline studies of the oceans and 
seas have also been undertaken.

the oceans absorb two billion tonnes 
of carbon dioxide every year, and act 
as a powerful buffer that mitigates 
the effects of global warming. the 
IAEA Environmental laboratories 
study ocean acidification and climate 
change’s other effects on oceans and 
marine ecosystems. Ocean acidifica-
tion occurs as oceans absorb the rising 
quantities of carbon dioxide in the 
atmosphere. carbon dioxide forms 
carbonic acid, creating more acidic 
seawater, which can threaten marine 
ecosystems, especially corals and 
other marine organisms with shells. 

the Ocean Acidification International 
coordination centre, based at the 
IAEA laboratories in monaco, coordi-
nates international efforts to study 
and respond to the growing threat of 
ocean acidification.

the IAEA contributes to basic climate 
science by using nuclear techniques 
to learn more about past climates. the 
isotopic “natural archives” preserved 
in marine sediments, ice cores, and 
corals and polar ice offer valuable data 
on climatic conditions on Earth over 
several millennia. 

the IAEA also builds capacity in mem-
ber states in radiation technology to 
contribute to a cleaner environment. 
for example, radiation technology 
is used effectively to treat industrial 

 textile dye waste water using an 
 electron beam and for the hygieniza-
tion of sewage sludge for agricul-
tural applications and thus helps to 
conserve water resources and improve 
soil conditions.

most of the world’s energy (88%) is 
produced by the combustion of fossil 
fuels like oil, natural gas and coal. this 
process forms toxic pollutants such as 
sOx and nOx, which travel across 
borders and cause widespread 
damage through the formation of acid 
rain. many countries are introducing 
stricter emission control regulations to 
mitigate the problem. conventional 
technology for removal of these 
pollutants from flue gases employs a 
two stage process with wet chemical 
methods and needs an expensive 
catalyst for the process. Electron beam 
treatment of flue gas is emerging as a 
new technology, the only one that 
simultaneously facilitates the 
 conversion of sOx and nOx into useful 
by-products like fertilizers by 
 irradiating water-saturated flue gas in 
presence of ammonia with an electron 
beam accelerator. 
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rEsEArch rEActOrs: POwErIng scIEncE AnD InnOvAtIOn
research reactors provide versatile 
platforms for scientific research, 
technical innovation, education, and 
the production of myriad medical 
and industrial isotopes. there are over 
240 research reactors in operation 
in more than 50 countries around 
the world, according to the IAEA’s 
research reactor Database. many of 
these are in developing countries in 
Africa, Asia, Eastern Europe and latin 
America, where they are being used to 
improve overall scientific knowledge 
and support the application of nuclear 
techniques to achieve national or 
regional development goals in health 
care, agriculture and industry.

their primary purpose is to sup-
ply neutrons for research and other 
purposes. neutrons offer researchers 
an exact means of studying materi-
als. for instance, engineers can verify 
the integrity of safety-critical parts for 
automobiles, aircraft or spacecraft, oil 
and gas delivery and other industrial 
processes. 

research reactors afford biologists 
the ability to see how water and 
nutrients move though a plant’s 
capillaries, or how bones decay due 
to osteoporosis. research reactors are 
used to analyse pollution, to better 
understand and preserve delicate 
and priceless cultural artefacts, and 
to improve  batteries and fuel cells. 

their data helps neurologists better 
understand complex brain functions 
and  geologists can determine the age 
of ancient rock.

through neutron induced transmuta-
tions, silicon is modified at the atomic 
level for use in computers and mobile 
telephones. transmutation also pro-
duces radioisotopes that are essential 
in diagnosing and treating cancer, 
heart or neurological diseases. the 
IAEA is helping to ensure a stable and 
continuing supply of radioisotopes by 
supporting research reactor coalitions 
and helping to develop new capabili-
ties for existing research reactors to 
ensure the stable and secure provision 
of radioisotopes.

to promote research reactor safety, 
the IAEA applies a code of conduct 
on the safety of research reactors, 
develops safety standards and guides 
and supports member states in their 
application, improves safety prac-
tices, provides safety review services, 
and monitors and enhances safety of 
research reactors under project and 
supply agreements.

through the IAEA tc programme, 
training, expert missions, fellowships 
and equipment procurement are 
organized to deliver the necessary 
skills and tools to establish a safe and 
sustainable research reactor infra-

structure in developing countries. 
research institutes and scientists from 
the developing and developed world 
work together on IAEA-supported 
‘coordinated research Projects’ that 
stimulate research.

the IAEA provides expert support to 
member states considering build-
ing a research reactor to develop 
indigenous nuclear competence 
and infrastructure. training helps 
develop the necessary competence 
to launch, operate and decommission 
a research reactor programme. this 
training is supplemented by guidance 
developed by experts with demon-
strated experience in relevant projects 
 worldwide.

the IAEA supports initiatives in fuel 
conversion and repatriation pro-
jects that assist member states with 
the development and qualification 
of new research reactor fuels and 
uranium targets used to produce 
medical  isotopes. these projects strive 
to  minimize civilian use of highly 
enriched uranium (hEU) by c onverting 
hEU fuel and targets to low enriched 
uranium (lEU), and assisting states 
with the management of spent 
nuclear fuel as well as the back end 
of fission based, medical isotope 
 production processes.
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the IAEA is mandated to ensure that 
nuclear material and facilities are 
not used in such a way as to further 
any military purpose. It pursues this 
mandate by implementing a sys-
tem of international inspection and 
other verification activities in order to 
evaluate a state’s compliance with its 
obligations pursuant to the particular 
safeguards agreements it has with the 
IAEA. By far the most common type 
of agreement is a comprehensive 
safeguards Agreement (csA). Under 
the treaty on the non-Proliferation of 
nuclear weapons (nPt) of 1968, non-
nuclear-weapon states are required to 
sign a csA that obliges them not to use 
nuclear material to make weapons or 
other explosive devices. the IAEA also 
applies voluntary offer agreements to 
certain nuclear facilities and material 
within the five states acknowledged by 
the nPt as nuclear weapon states; and 
Item-specific  safeguards agreements to 
certain nuclear facilities and material in 
 non-nPt states.

At the end of each year, the Agency 
draws a safeguards conclusion for 
each state for which safeguards are 
applied. In drawing those conclusions, 
the Agency processes, evaluates and 
conducts analysis of state declara-
tions, verification data, and other safe-
guards-relevant information, including 
satellite imagery, nuclear trade-related 
procurement data, and information 
from open sources. By basing the 

planning, conduct and evaluation of 
safeguards on an ongoing analysis of 
all such safeguards-relevant infor-
mation, the Agency is able to focus 
verification activities in the field and at 
headquarters.

Under a csA, states agree to grant the 
IAEA rights to access declared nuclear 
facilities in order to verify that their 
declarations concerning their nuclear 
material and activities are correct and 
complete, and therefore, that they are 
living up to their international under-
takings not to use peaceful nuclear 
programmes for weapons purposes. 
csAs can be further strengthened 
through an Additional Protocol (AP) 
under which the scope and type of 
IAEA access is extended.

It is only in countries with both a csA 
and an AP in force that the Agency 
has sufficient information and access 
to provide credible assurances that all 
their nuclear material is in peaceful 
purposes, and therefore, that there 
has been no diversion of declared 
nuclear material and that there is 
no undeclared nuclear material and 
activities in the state.

the IAEA´s safeguards system 
 functions as a confidence-building 
measure and, if countries are found 
to be violating their agreements, as 
an early warning mechanism for the 
international community.

Department of sAFEguArds

the nuclear landscape is 
 constantly evolving. we can expect 
growing international nuclear 
cooperation between states — 
with an expansion of trade in 
nuclear and related equipment, 
items and materials.

with increasing global interest in 
nuclear power generation, greater 
demands from our member 
states and a static Agency regular 
budget, our challenge today is to 
apply safeguards more effectively 
and more efficiently.

the IAEA remains the international 
community’s main bulwark against 
the spread of nuclear weapons. 
 

Herman Nackaerts  
Deputy Director General and Head of 
the Department of Safeguards
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sAfEgUArDs BAsIcs

safeguards are being applied in 
179 states with a safeguards Agree-
ment in force with the IAEA, of which 
119 also had an Additional Proto-
col In force. verification measures 
include on-site inspections and visits, 
along with ongoing monitoring and 
 evaluation at headquarters in vienna.

800 IAEA staff contributes to fulfilling 
the organization’s verification mission. 
As well as its main base in vienna, the 
Department of safeguards also has 
analytical laboratories in seibersdorf, 
Austria and regional offices in tokyo 
and toronto. 

In the field, some 250 inspectors 
conduct approximately 2000 inspec-
tion missions each year to verify over 
1200 nuclear power plants, research 
reactors, conversion plants, fuel 
fabrication plants, reprocessing and 
enrichment facilities, as well as storage 
facilities. 

In those states with an AP in force, 
additional access to locations is pro-
vided for (complementary access) and 
environmental samples can be col-
lected beyond declared locations. As 
well as physical inspections, the IAEA 
increasingly deploys remote monitor-
ing systems to help check that states 
are not diverting nuclear material 
from declared facilities. 

At headquarters, all available 
 safeguards-relevant information, 
including that obtained from state 
declarations and open sources as 
well as from inspections, is carefully 
 analysed, assessed and evaluated.  

Elements of this work may be con-
ducted at the IAEA’s analytical labora-
tories (see next page for more detail) 
and within a wider network of associ-
ated laboratories located in numerous 
member states. 

On the basis of the IAEA’s overall 
analysis an annual safeguards imple-
mentation plan is drawn up for, and 
then applied in, each state. Each year 
the secretariat produces a safeguards 
Implementation report in which are 
published the safeguards conclu-
sions drawn for each state based on 
the result of activities carried out by 
the IAEA according to the particular 
safeguards agreement in force. 

the effectiveness and efficiency of 
IAEA safeguards depend, to a large 
extent, on the effectiveness of state 
and regional systems of accounting 
for and control of nuclear material and 
on the level of cooperation of state 
and regional safeguards authorities 
with the IAEA. 

to help states build their capacity to 
comply with their safeguards obliga-
tions, the IAEA holds regular training 
courses for relevant personnel from its 
member states, and provides  support 
to the development of national 
 infrastructures.

Ensuring that the global non- 
 proliferation regime is credible and 
effective should be in everybody’s 
interest. It is the joint responsibility of 
all stakeholders in the safeguards and 
non-proliferation community to make 
it so. In this regard, it is essential that 
we all work together in helping the 
IAEA execute its mandate. 

In that spirit, the IAEA needs to forge 
strengthened partnerships with states 
and state authorities. 

we need to build upon that which is 
already working well and spread best 
practices more widely.

Safeguards
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the IAEA is now in the midst of a 
multiphase project to modernize 
its safeguards analytical capabilities 
that will help it meet the verification 
challenges of the next 30 years and 
beyond. 

this capital project, the largest ever 
undertaken by the IAEA, involves 
forecasting and defining analytical 
requirements; designing the labora-
tories, site infrastructure and security 
improvements; and completing their 
construction on time and within 
budget without interrupting ongoing 
operations.

A major part of the project is the 
establishment of a new nuclear 
material laboratory (nml) in 
seibersdorf, Austria. the new nml will 
replace the existing laboratory that 
has been in operation since 1976. the 
core mission of the nml is the analysis 
and reporting of results from nuclear 
material accountancy verification 
samples, which may include uranium, 
plutonium, spent fuel, and high 
activity liquid waste materials. 

Adding to the laboratory’s workload 
in the modern era are nuclear material 
samples collected from outside the 
declared areas of safeguarded 
facilities. 

such samples may have different 
forms and compositions compared 
with normal verification inspection 
samples, and may require special 
handling and analytical processing 
within the nml. construction of the 
nml commenced in november 2011.

Director general yukiya Amano said 
that, when completed in 2014, the 
new nml would “provide the IAEA 
with a modern and expandable 
capability for nuclear sample analy-
ses, collected from all points along 
the nuclear fuel cycle.” the new nml 
brings together in a single building, 
analytical activities that are currently 
dispersed among a number of build-
ings at seibersdorf. 

the new nml will also allow the IAEA 
to fully comply with its own  latest 
guidelines on the physical  protection 
of nuclear material, as well as with its 
nuclear safety  requirements.

the successful completion of the 
extension of clean laboratory space 
for the Environmental sample labora-
tory (Esl), on time and within budget, 
represented another significant 
project milestone. recently acquired 
mass spectrometry equipment of 
unparalleled precision is now operat-
ing within this newly acquired space. 
the Esl enables IAEA scientists to 
detect and measure minute particles 

of uranium found in the samples 
collected by IAEA inspectors and to 
identify the isotopic composition of 
particles weighing as little as the DnA 
in one human cell. 

this capability, which IAEA scientists 
may extend in the future to the analy-
sis of plutonium, constitutes a power-
ful tool for confirming the absence of 
undeclared materials and activities in 
states under safeguards.

together, the nml and Esl com-
prise the IAEA safeguards Analytical 
 laboratories. According to Director 
general Amano:

“The role played by the IAEA’s 
Analytical Laboratories in 
safeguarding nuclear  material 
around the world is vital in 
upholding the integrity of the 
Nuclear Non-Proliferation Treaty.”

the IAEA aims to complete the project 
by the end of 2014. for this ambitious 
goal to be achieved, however, mem-
ber states will need to continue their 
generous financial support.

Powerful 
CAPABILITY
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tO ImPlEmEnt thE PrOgrAmmEs thE DEPArtmEnts tAkE ADvIcE 
frOm thEIr stAnDIng ADvIsOry grOUPs
EPrEg | Emergency Preparedness 
and Response Expert Group is a 
standing group of senior experts with 
high professional competence and 
demonstrated leadership in the field 
of preparedness for and response to 
nuclear and radiological emergencies 
appointed by the Deputy Director 
general, Department of nuclear safety 
and security. EPrEg’s objective is to 
advise the IAEA on strengthening 
and sustaining effective international 
emergency preparedness. 

InsAg | the International Nuclear 
Safety Group is a group of experts 
with high professional competence 
in the field of safety working in 
regulatory organizations, research 
and academic institutions and the 
nuclear industry. InsAg is convened 
under the auspices of the IAEA with 
the objective to provide authoritative 
advice and guidance on nuclear safety 
approaches, policies and principles. In 
particular, InsAg will provide recom-
mendations and opinions on current 
and emerging nuclear safety issues to 
the IAEA, the nuclear community and 
the public.

sAgnA | the Standing Advisory 
 Group on Nuclear Applications, a 
group appointed by the IAEA Director 
general to provide programmatic and

policy advice on the use of nuclear 
applications and sciences. 

sAgnE | the Standing Advisory 
Group on Nuclear Energy. to imple-
ment the Agency’s programmatic 
activities in the area of specified 
subjects the  standing Advisory group 
will be supported by Technical Work 
Groups (twgs). 

the twgs are made up of experts 
nominated by their governments and 
designated by the secretariat to pro-
vide advice and support programme 
implementation in the field of nuclear 
power. the members of the twgs 
are appointed by the Deputy Direc-
tor general, Department of nuclear 
Energy. they must either be experts in 
various fields of nuclear power or have 
broad responsibilities for programmes 
in this field.

currently there are three technical 
working groups in nuclear Power 
Engineering section:
•  TWG on Nuclear Power Plant 

Instrumentation and Control 
(twg-nPPIc)

•  TWG on Life Management of 
Nuclear Power Plants  
(twg-lmnPP)

•   TWG on Managing Human 
Resources in the Field of Nuclear 
Energy (twg-mhr).

the twgs determine their own 
methods of work, including prepara-
tion of their agendas, establishment 
of special groups, record keeping 
and procedures, and report on their 
 findings to the standing Advisory 
group on nuclear Energy (sAgnE). 

sAgsI | the Standing Advisory 
Group on Safeguards Implementa-
tion.  members of these groups come 
from various backgrounds and are 
appointed by the Director general. 
they are drawn from national authori-
ties, nuclear research and techno-
logical centres, academic institutions, 
international organizations and 
multilateral agencies. the members 
serve on the group in a personal 
capacity and not as representatives of 
g overnment or organization.

sAgtAc | the Standing Advisory 
Group on Technical Assistance and 
cooperation was  established in 1996 
to advise the Director general on the 
Agency’s technical cooperation (tc) 
strategy and policies.

groups such as sAgtAc provide 
advice for enhancing scientific, 
 technological and security benefits for 
member states.

AdVIsorY grOUPs
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