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Abstract. The main nuclear regulatory functions are authorization, safety review and assessment, inspection and 
enforcement and development of regulations and guides. Additionally, the following supplementary functions may 
be executed by the regulatory body: research and development, emergency response and international co-
operation. In order to function properly, the regulatory body should also have the following support functions: 
general management, logistics, training, communication and information, information technology support, 
institutional relationship, internal controls and audits, ombudsman and legal support. Technical Support 
Organizations (TSOs) may assist the regulatory body in meeting the challenges in a rapid growing and changing 
environment.  Specially when there is a temporary need for a wider technical expertise diversity, short time to 
finish a project or when the cost of developing and maintaining infrastructure of their own laboratories for analysis 
and research is too high and may deviate the focus on the regulator’s mission.  Decision on the “size” of the 
regulatory body and on what can be contracted to a Technical Support Organization (TSO) depends on the 
resources and capabilities needed to fulfil the regulatory functions efficiently. It is important to establish the core 
competencies that must be at the regulatory body, keeping the focus on the regulatory goals and define the real 
need to contract a TSO, weighting the benefits and disadvantages. As a contribution to the definition of the 
regulatory core competencies, the paper discusses what is essential to be kept at the regulatory body and what can 
be delegated to a TSO; how to manage and control the work of the TSO; the cost effectiveness of contracting, 
sharing of tacit knowledge; how to handle eventual conflicts between the parties involved in the licensing process; 
contract types and risk evaluation, concerning the dependence on a TSO, eventual change of partners and the 
intellectual capital.  The result emphasizes that the decision on contracting a TSO depends not only on resources 
and capabilities, but also on coordination and controls requirements. 
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1. Introduction 
 
New nuclear applications in medicine and industry, increasing demand for licensing different types of 
facilities, staff retirement, interfaces with other regulators and a questioning attitude from the society are 
examples of actual challenges faced by regulators. A Technical Support Organization (TSO) may assist 
the regulatory body in meeting some of these challenges.  However, not all functions can be delegated 
to others. The legitimacy of the nuclear regulatory body will be acknowledged by the society if it does 
its functions with competency and autonomy [1]. Decision on contracting a TSO can greatly influence 
the regulator efficiency and efficacy and, therefore, its successful role as a governmental body.   
 
Since the 70’s, the world economic crisis and the change in competitive behaviour have imposed to the 
industry an urgent need for reorganization. The Japanese production management model introduced the 
lean production, quality excellence and the just-in-time method. This model strongly opposed the late 
mass production model that was dominant in the beginning of the last century.  One characteristic of the 
mass production is the vertical integration, when the industry has, at a sole plant, all possible production 
facilities, support functions, as well as research and development activities. Nowadays, industries have 
already changed the old traditional organizational structure applying new work division organization, 
information technology and new forms of interrelationship with other enterprises [2].  This does not 
mean that all activities should be always subcontracted. A difficult strategic decision faced by the 
industry is the degree of vertical integration at each of the enterprise growing phase. The number of 
subcontractors as well as the contract duration may vary, according to the market demands.  Some 
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methodologies that support the decision are, for example, the “make-or-buy” method, value chain 
analysis, and investment risk analysis [3]. 

The regulatory body considers subcontracting when it becomes difficult to maintain a large number of 
staff members to cover all knowledge areas that are demanded by the inherent nuclear installations 
licensing complexity. The suppliers would be research institutes, development centres or foundations 
linked to the university. For countries with small to medium nuclear programmes, these suppliers 
would, most likely, not be from the private sector, except for non-nuclear specialized tasks. Working 
at these places there are physicists, chemists, engineers, biologists, and other updated experts willing 
to contribute to the regulatory tasks.  When an organization acts as a supporter for the regulatory body, 
it can be called Technical Support Organization (or Technical and Scientific Support Organization, as 
the last trend) or a TSO. TSOs are, for example, the organizations that carry out research and 
development with excellence in the nuclear safety area and are prepared to rent services to the 
regulatory body. 

Most of the organizations created before the eighties, including regulatory bodies, followed the vertical 
integration organization, keeping together several functions, being them core functions or support ones.  
Although the aims are different, the regulatory body and the industry have in common the need of 
considering both physical properties, such as installations and equipment, as well as intangibles, such as 
intellectual capital, information and reputation, when considering reorganization. This paper intends to 
contribute to the definition of the regulatory core competencies, and to the decision process on 
contracting or not a TSO. 
 
2. Decision on Selecting a TSO 
 
2.1 Resources and Capabilities 
 
The main regulatory functions are authorization, review and assessment, inspection and enforcement 
and development of regulations and guides. Review and assessment are performed using three main 
tools: comparison with regulations, comparison with a “reference plant” or “certified design”, and 
independent calculation by the regulatory body or its support organizations.  Inspections also use three 
main tools: Review of records, witnessing of activities and independent tests, performed by the 
regulatory body or its support organizations. Additionally, the following supplementary functions may 
also be executed by the regulatory body: research and development, emergency response and 
international co-operation.  
 
To function properly, the regulatory body should also have the following support functions: general 
management, logistics, training, communication and information, information technology support, 
institutional relationship, internal controls and audits, ombudsman and legal support. Although general 
management is exclusively a regulatory body activity, some of the other functions such as some 
general training and information technology can more efficiently be contracted from a support 
organization.    
 
The core competencies that should not be delegated to TSOs are those functions that are described in 
the legal framework that created the regulatory body.  License issuance and enforcement actions  are 
typical functions that are not delegated to any other organization. However, a safety evaluation that 
will support a future license could be contracted, under the regulators surveillance and based on the 
reference safety documents, such as national safety regulations and/or international safety standards.  
In this case, the period of time that an expertise is necessary should be considered. For example, if the 
national nuclear programme includes nuclear energy plants construction, it is advisable that the 
regulatory body core competencies include those competencies necessary for sitting and construction 
safety evaluation. On the contrary, if the national nuclear policy postpones an increase in the number 
of plants, there is no need to keep a group of experts on those areas. However, it is advisable to keep 
the interest of universities in the formation of nuclear professionals for those areas.  
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On the other hand, there are activities where TSO are beneficially contracted in any circumstance. For 
example, research for development of a suitable methodology or data collection and analysis to define 
reference levels. Dosimetric and calibration services, are also examples of typical contracted technical 
support, provided they are accredited. 

Contracting a TSO presents several advantages to the regulatory body.  

a) It prevents the regulatory body to maintain a specialized group of staff members that will 
not be necessary most of the time. Some subjects rarely arise during the licensing process 
and the regulatory agent in charge of it remains most of time doing research, lecturing or 
turning aside his/her expertise.  

b) It allows that the regulator counts with an up-to-date assistance with the best of the 
knowledge and well equipped laboratories, as the TSO experts will be using most of their 
time working in the field as researchers and keeping contact with the latest international 
recommendations.  

c) It provides flexibility to respond to different demands with quality and in a suitable time 
frame. 

d) It better defines the two roles: the role of the regulatory agent, who must be cautious, 
following the well established rules and standards, looking for non-conformities, and the 
role of the researcher, who must be innovative, looking for new paths and ways to do 
things, trying to find out optimal solutions. This arrangement provides more transparency 
and avoids misunderstandings.  

 The disadvantages for the regulatory body are: 

a) In urgent matters, the competencies will be out of control and not immediately available to 
the regulatory body.  

b) There is a risk of the regulatory staff becomes excessively conservative without 
considering new advances in the knowledge or in the technology as are focused only in 
traditional regulatory matters. This is reflected in delays in the regulation review.  

c) The TSO’s demands from others clients can be greater or more profitable than the 
regulatory body’s demand, creating attendance priority problems.  

 
2.2 Coordination 
 
There are several experiences about the partnership with TSOs. Regulatory bodies created after the 
nineties are typically focuses on the regulatory core functions.  Older organizations were created as 
“nuclear energy commissions” aimed at the promotion of nuclear applications in the country and the 
regulatory part was defined as a department of this commission. As an evolution of this last one, most 
of the countries already adopted the model of a regulatory body independent from the promotion of the 
nuclear energy and consequently decided to create a new agency with the regulatory core functions 
apart from the research and development function, that remained in the old “commission”. The 
regulatory body, that once, before the separation, took advantage of the competencies inside the 
organization (a kind of internal and freely available TSO), suddenly was forced to provide 
arrangements to keep the necessary competence to support the regulatory actions. 
 
Information exchange is fundamental for coordination. When all activities are developed by the 
regulatory body, the necessary degree of coordination is achieved by the management structure and/or 
by a matrix regime when a staff member is designated as project coordinator. Once some activities are 
performed by TSOs, the need for constant information exchange becomes more important. Internet 
and shared real time databases may assist the coordination of contracted operations with correlated 
internal activities.  
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However, attention must be paid to differentiate the information that has common interpretation from 
the tacit information, which needs a specific competence to be analysed. The last one is the case of 
sample measurement results. The regulator must be able to interpret the result and conclude about the 
safety conditions of the site where the sample was taken from.  In case of a specialized TSO, that is 
able not only to perform measurements, but also to assess safety conditions according to nationally 
accepted safety standards and procedures, the degree of vertical integration is lower. That means that 
the TSO delivers a “ready-to-use” technical assessment (TA) that will support a regulatory decision.  
But if coordination is not in place to assure the required technical specifications at the desired time 
frame, it may happen that the regulatory decisions will be contradicted, or the results are useless.  
 
The coordination costs to monitor and to manage the contracted activities are different in both 
examples (sample measurement results and ready-to-use TA). In any case, the regulator should 
consider the cost of selection of the TSO, detailed task description, contract management, training, 
personal meetings, visit to labs and others, and decide, according to the available competence and the 
level of vertical integration. 
 
2.3 Strategic Risk Control 
 
The main strategic risks are the dependence on a TSO, the delays due to the eventual change of 
partners, the reputation loss and the lack of intellectual capital.  
 
The regulator has to decide the duration of the TSO contract. A long-term contract can apparently 
assure the partners loyalty and protect against price rises. On the other hand, it generates a 
dependence. If the TSO is not able to keep up with technological advances, the regulator will be tied 
up with the past.  
 
Trust and cooperation are important assets between regulators and contracted TSOs. Nowadays, in the 
nuclear area, the professional relationships are based on personal knowledge and friendship, as most 
experts studied together or once worked in the same project. A long-term contract can not assure that 
in the future, the relationships will be the same, as those professionals will retire and new managers 
will come in, or the TSO may join another enterprise with different business approach.  The contract is 
best managed if a contract technical manager and/or a contract technical auditor are designated from 
the planning phase till evaluation. 
 
The regulators must realize that most of the partnerships ends one day and it is necessary to exchange 
partners. A new partner will start the learning curve from the beginning, in case of a specialized 
regulatory task. At this point, the regulator may not want to loose the reputation or the intellectual 
capital and will probably consider again the real need of a TSO. Therefore, when contracting a TSO, 
registries and a minimum of competence should be locally developed to avoid any future concern. 
 
Nuclear safety TSOs are still limited in number and there is an ethical requirement that a TSO 
should not attend simultaneously the industry and the regulator’s demands.  This shows the 
regulatory independency and contributes for the good reputation, but may reduce the chances 
the regulator has to contract a TSO, if regulators financial resources for contracts are not 
competitive. 
 
Conflicts between the parties involved in the licensing process may appear if the 
communication channels are not well defined.  Clearly, the regulatory body is the responsible 
organization to inform about the regulator’s opinions and results. In exceptional cases, the 
regulator may contract a TSO to perform in-site inspections. In order to avoid any 
misunderstanding, the inspection by TSO should follow an approved procedure and the TSO 
inspectors should be qualified and certified. As in other contracts, the task needs to be audited 
to assure quality. Also, TSO should refrain from participating in public debate regarding 
regulatory issues, unless when asked and always accompanied by the regulator.  The Finish 
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experience demonstrates that the public information role of a TSO in the licensing process is 
very restricted to maintain the credibility and to protect proprietary information [4]. 
 
3. Conclusion 
 
Nuclear regulators face several challenges in a growing and technologically changing environment. 
The decision to contract a technical support organization (TSO) depends on the capacities and 
resources needed, the coordination required and the level of strategic risks controls. 
 
For the main regulatory functions, the situations when a regulator should contract a TSO vary, but can 
be summarized in: 

· Research and development; 
· Technical assessment and consultancy in specific knowledge areas that are not constantly 

needed, for example, seismology or hydrogeology; 
· Laboratory measurements and results evaluation, such as chemical or radiological analysis;   
· Response to emergencies; or 
· Demand for licensing greater than planned or urgent evaluations to support a regulatory 

decision. 
 

This paper does not intend to exhaust the topic, but rather to call attention to the different aspects to be 
considered when a TSO is to be contracted, as the results will affect the regulatory actions and 
reputation.  
 
The regulator should identify the short and long-term need and, based on available budget, decide the 
best management approach to keep on solving the challenges, avoiding delays for the country’s 
nuclear development. 
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