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Abstract: Radiation hazards are trans-boundary. The prevention of accidents must be managed 
locally. But the awareness, preparedness, and the responsibilities in the case of emergencies must be 
managed at the local and regional level, and must rely on close interaction between the local and 
regional levels. The Baltic Sea Region contains over 40 nuclear reactors contributing to energy 
security, but also posing a potential threat to human, environmental, and political security. The aim of 
this paper is to integrate the four fields of security: health, environment, energy, and political by 
analysing awareness, preparedness responsibility and decision making related to nuclear 
installations. With increasing political, economical, cultural and physical (in term of energy 
infrastructure) integration, the region needs to take a comprehensive approach to create adequate 
structure for managing risks and thereby promote security. 
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I- Introduction  
 
The energy use in the long-term perspective should be sustainable and not degrade the 

environment. However, the “sustainability” of energy use is an elusive and ambiguous 
concept, involving environmental and economic dimensions. The nuclear energy is one of the 
basic sources of energy production in some of the countries, including those in the Baltic Sea 
Region. However, there are some questions that are still not answered clearly regarding the 
nuclear energy. One of these questions is whether the nuclear power is an economically and 
environmentally sustainable energy source or not. The essential components of any answer to 
this question must involve: - the input of nuclear fuel, potential environmental effects from 
the whole fuel cycle, including plant operation and decommissioning, and overall power 
production economics (World Nuclear Association Report, 2000). Nuclear power is 
characterised by very high initial costs, complex nuclear waste management procedure, as 
well as high decommissioning costs of the nuclear power plants. But, nuclear power 
production is characterised by low running costs, which is a strong economic incentive for the 
power companies and the electricity-intensive industries to keep the reactors running as long 
as possible. The industry argues that the economic useful life of reactors, i.e. the time from 
commissioning up to the time when the costs of repairs and replacements become too high, is 
much longer than 25 years (World Nuclear Association Report, 2000).  

 
 The Baltic Sea Region contains over 40 nuclear reactors contributing to energy 
security, but also posing potential threat to human, environmental and political security. At 
present, there is little coordination of the knowledge necessary to promote security in these 
four fields. Both the scientific and the societal organizations of knowledge are fragmented 
within countries. Within increasing political, economic, cultural and physical (in terms of 
energy infrastructure) integration, the region needs to take a comprehensive approach to 
create adequate structures for managing risks and thus promote security. 
 

The aim of this report is to integrate the four fields of security (health, environment, 
energy and political) by analyzing awareness, preparedness, responsibilities and decision 
making related to nuclear installations.. Moreover, it discusses the BSR cooperation in the 
field of nuclear installations safety at regional, national and international levels.  
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II- Methodology  
 In the Causal Loop Diagrams (CLD) below, the main points that have to be taken into 
consideration to assess the role of nuclear installations in the Baltic Sea Region on the four 
security issues and their interconnections, as well as the role of nuclear energy in each of the 
BSR, are shown (Fig. 1 and Fig.2).  
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Fig.1.Causal Loop Diagram CLD showing the major components of three elements: 
environment, international policy and socio-economic side of any applied decision regarding 
nuclear power plants (NPP). The (+) sign means a causal change in the same trend (either 
decrease caused by decrease, or increase caused by increase), and the (-) sign is a change in 
the opposite direction. 

 
 

Figure 1 presents the potential impacts of nuclear power plants on environment and security. 
More terrorism triggers more stakeholder action. More stakeholder action results in more 
peace negotiations leading to reduction in production of nuclear weapons and consequently a 
reduction in terrorism. 
 
The red part of the CLD presents the waste generation as a result of power generation from a 
number of running nuclear power plants. The more the number of NPPs in operation, the 
higher the volume of nuclear waste produced. Higher volume of nuclear waste may cause a 
constraint in waste handling capacity. A constrained waste handling capacity results in higher 
risk to the environment. Higher risk to the environment results in shutting down of a number 
of NPP. 
 
 The green part illustrates the stakeholder cooperation and action aimed at reducing the 
impact of nuclear waste and associated effects on environment and security. Stakeholder 
action increases waste handling capacity. An increase in waste handling capacity results in 
less risk to the environment. The extent of risk to the environment would result in more 
stakeholder action. Stakeholder action would also increase emergency preparedness 
consequently reducing the risk to the environment. 
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The blue section presents the waste and risk management. The pink loop presents the possible 
contribution of nuclear waste to the production of nuclear weapons.  The higher the volume of 
nuclear waste is, the higher is the probability of Uranium enrichment and possible more 
production of nuclear weapons. 
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Fig.2.CLD showing the major components of three elements: environment, international 
policy and socio-economic side of any applied decision regarding nuclear power plants 
(NPP). 
 
Figure 2 shows the relation between the nuclear power plants, the nuclear waste and the 
energy demand.  The arrow shows causality. A variable at the tail of the arrow causes a 
change to the variable at the head. A plus sign near the arrowhead indicates that the variable 
at the tail and the head of the arrow change in the same direction (if the tail increases the head 
increases or if the tail decreases the head decreases). While a minus sign near the arrow head 
indicates that the variable at the tail of the arrow and the variable at the head of the arrow 
change in the opposite direction (if the tail decreases the head increases). The letter R in the 
middle of the loop indicates that the loop is a reinforcing behaviour in the same direction, 
causing either a systematic growth or decline. It is a behaviour that is moving away from 
equilibrium point. The letter B in the middle of the loop indicates that the loop is balancing 
and moves the system in the direction towards equilibrium or fluctuation around equilibrium 
point.  
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III- Discussion and Analysis 
 
Nuclear Energy and sustainability 

 The concept of sustainable development was described in the Norwegian Prime 
Minister Brundtland Report in 1987 as "...development that meets the needs of the present 
without compromising the ability of future generations to meet their own needs." Sustainable 
development incorporates equity within and across countries as well as across generations, 
and integrates economic growth, environmental protection and social welfare. One of the  
challenges for sustainable development policies is to address those three dimensions in a 
balanced way, taking advantage of their interactions and making relevant trade-offs whenever 
it is necessary (Nuclear Energy Agency, 2005).  

In its early days nuclear power was considered as offering a potentially unlimited 
source of energy. The input fuel, combined with the recycling of the spent fuel, offers a 
possible long-term energy source. But this relies on new technology, the cost and precise 
features of which are not yet known with certainty. The reduction of operational risks from 
nuclear power plants has always been given top priority in plant design, and the very limited 
radioactive emissions from commercial plants during normal operation, since nuclear powers’ 
inception, suggests that the environmental risks from nuclear power can be made extremely 
small (World Nuclear Association Report, 1999). But, still the risk of catastrophic accident 
causes significant public concern especially with the fear of terrorist attacks on the nuclear 
power plants and the possibility of having access to nuclear waste that can be used for nuclear 
weapons. The by-products of nuclear power generation also lead to a great concern for 
environmental sustainability of nuclear energy. Another important question related to nuclear 
installations is about the nuclear waste and whether fission by-products and long-lived wastes 
be handled safely and not endanger the environment. According to the nuclear industry, the 
technical evidence seems to suggest a positive answer. Ensuring this in practice, however, 
involves political uncertainty and some considerable perseverance (International Energy 
Agency Report, 2000). There is a possibility that attaining publicly acceptable safety level in 
plant operation and spent fuel management could render nuclear power uneconomic in 
comparison to other options. 

 
 Nuclear power plants staff and radiation collective doses 
 One of the criteria to assess the nuclear power plants and sustainability is by 
investigating the radiation protection situation in each of the power plant and whether the 
employees were subjected to doses higher than the limit. Therefore, comparison of the 
collective doses was done for three of the nuclear power plants: Loviisa and Olkiluota in 
Finland and Ignalina in Lithuania (Table 1). The results are interesting because the nuclear 
power plant in Lithuania is of RMBK type while the ones in Finland are of WWR type. 
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Table 1. Comparison of annual electricity production, number of employees, collective dose, 
and collective dose per unit electric energyproduced, at Ignalina, Loviisa and Olkiluota NPPs 
in the year 2000 (Source: Zakaria 2001 master thesis). 
 

 Annual 
electricity 
production 

(TWh) 

Number of 
employees 

Collective  
dose/ man Sv 

Collective 
dose per unit 

electric energy 
produced/man 

Sv/TWh 
Ignalina NPP 14 5000 10 0.71 
Loviisa NPP 3.8 1000 2 0.53 

Olkiluota NPP 7.0 1300 2 0.29 
 
 
 

 Nordic-Baltic Countries and Energy Security 
 

The consumption of electricity on the Nordic market is increasing. Regardless of 
energy source, little new capacity has been built in the last few years. At the same time, 
several energy production plants are reaching the end of their lifecycles. This means that new 
capacity is required in the next few years. The question that may arise here is which kind of 
energy sources should replace the existing energy production plants to meet the increasing 
energy demand in the Nordic-Baltic area and whether nuclear energy is among those 
alternatives. To have a good analysis of possible alternatives of energy sources, the 
environmental, socio-economic and political aspects have to be taken into account. 

Baltic Sea Region Cooperation in Radiation Protection and Nuclear Safety 

 After the Chernobyl accident in April 1986, the international community has realized 
more the importance of international cooperation in the area of nuclear safety and nuclear 
accident management. The accident increased the concern about the Soviet type nuclear power 
plants especially that like of the Chernobyl type, i.e. RMBK nuclear power plants. During the 
Soviet times, and even shortly after the accident, not much information were available to the 
international society about the safety and technical details of the RMBK reactors due to the 
secrecy surrounding the Soviet nuclear installations at that time. However, few years after the 
Chernobyl and especially after the dissolution of the former Soviet Union, more information 
has been acquired about the Soviet nuclear technology in general and the RMBK nuclear 
reactors in particular. The fact Ignalina NPP has RMBK type reactors helped enormously in 
improving that knowledge because Lithuania has been intensively cooperating with the 
international community in the field of nuclear safety. The international community in general 
and the European specialist in particular have been involved in many studies at the site of the 
Ignalina nuclear power plant. These studies are funded by many international organizations 
specialized in the field of nuclear safety, by the European Commission projects and from 
individual EU member states. The knowledge about the former Soviet reactors has been 
acquired through communication and cooperation between the former Soviet republics and 
the international community, mainly through the International Atomic Energy Agency 
(IAEA).   

 The Working Group on Nuclear and Radiation Safety (WGNRS) within the Council of 
the Baltic Sea Sates (CBSS) is a forum for exchange of information and coordination of 
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efforts to enhance nuclear and radiation safety in the region. The working group is looking for 
means to be initiated with the aim to strengthen practical co-operation in these fields (Council 
of the Baltic Sea Sates, 2005). The national nominated participants in the WGNRS mainly 
have their expertise knowledge in the field radiation protection and radiological emergency 
planning.  

 Nordic Nuclear Safety Research (NKS) is also a part of the cooperation in nuclear 
safety in the region and its activities includes emergency preparedness and radiation 
protection. Stakeholders in the nuclear safety and radiation protection take active part in the 
NKS organisation and in its activities (seminars, exercises, scientific articles, technical 
reports, etc.) 

VI- Conclusion 
 
The nuclear installations in the BSR are contributing to the energy security and the economic 
stability in the region. The cooperation in the field of nuclear safety and radiation protection 
in the BSR is fairly strong. However, the risk of nuclear accident or terrorist attacks on one or 
more of these nuclear installations, the difficulties and high costs of management of nuclear 
waste generated by these reactors and the fear that the nuclear waste might be used for 
making nuclear weapons that might be used for terrorism are issues of concern. There is a 
need for more cooperation in nuclear safety and radiation protection at the institutional levels 
as well as the at the societies ones. One of the problems is that only institutions or 
professionals specialising in radiation protection and nuclear safety are involved in the 
discussion, cooperation and decision making concerning the nuclear safety and emergency 
preparedness. However, an interdisciplinary forum from different institutions and 
backgrounds should be established and allowed to actively contribute to the discussion 
regarding the issues nuclear accident emergency preparedness and nuclear safety. This will 
provide different professionals in the region with the required information and knowledge 
from interdisciplinary point of views on how to react properly and actively in the case of any 
nuclear accident in the region. Moreover, the discussion about the reasons of potential nuclear 
threats will make it possible not only to be prepared for such kind of incident, but also to work 
together to prevent it from being happened.  
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