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Abstract. Much has been done to develop the nuclear safety technology to the current level. Nevertheless, incremental development of this knowledge based on demand-pull innovation only seems not to satisfy the future needs of nuclear industry. In order to cope with technical challenges faced by TSOs in the context of nuclear renaissance, the technology-push innovation has to be done in certain amount as well to ensure that brand-new ideas, technologies and attitudes will be implemented in order to enhance nuclear safety. For the reasons described, the technology-push innovation is accessible mainly for larger organizations. In order to cross the entrance barrier for smaller organizations, a cooperation among several TSOs is needed. Uncertainties related to ivestments in research can be optimalized by creating a research project portfolio. According to the traditional innovation management theory, technological innovation is a driver of competition and profitability and, therefore, the motivation is supported by economical benefits.

1. Introduction

The main role of technical support organizations (TSO) in nuclear energy sector is to deliver solutions of problems for utilities, regulatory bodies or other TSOs. This is realized based on traditional customer-supplier relationship, i.e. the customer defines its needs and expected results and the TSO (supplier) creates the product - technical solution based on actual knowledge to satisfy the needs. In order to cope with challenges that the nuclear industry is facing, the knowledge-base upon which the solutions are created has to be seriously developed by basic and applied research. Research, being the only force that has a capability to bring also breakthrough innovations has to be realized to ensure the sustainability of technical support in enhancing nuclear safety.

The aim of this paper is to show the importance of basic research for enhancing nuclear safety and to discuss some of the aspects of traditional innovation management theory with respect to TSOs in nuclear industry.

2. Basic research as a source of nuclear safety enhancement

2.1. Technology-push vs. demand-pull innovation

As known from the traditional innovation theory [1], [2], there is a clear difference in the relative significance of generating and sustaining innovation flows when technology-push or demand-pull innovation is involved. Following the demand-pull innovation means that a TSO waits for the customer to come and to order a certain product. The final product is designed based mainly on customer’s expectations. As contrary to this, technology-push approach is based on TSO’s own ideas, raised from new innovative technologies, that are offered to potential customers as possible improvements of their performance in any area without any previous demand. While the first attitude usually brings only so-called incremental innovation, the second one can lead to radical innovations - breakthroughs. This phenomenon has been confirmed by many examples throughout the history in all types of industry [3], [4] or [5] and there is no reason to expect that nuclear safety is supposed to be an exception.

In order a certain TSO is able to apply the technology-push innovation, it needs to have the new technology available first, i.e. it needs to have access to new research results. There are two possible ways how to ensure this. Organizations can run their own research activities or simply to outsource research results from other organizations that have their own research program. The more common option used by TSOs is to outsource. This is given by the drawbacks that are related to performing one’s own research. The main advantages as well as disadvantages of both options are briefly listed in the following table:

	
	Advantages
	Disadvantages

	Own research
	- Having the results as the first

- Possible profit from potential patents
	- Resource intensive

- Investing also in unsuccessful projects

- Technical and market uncertainty (research project portfolio has to be established [6])

	Outsource results
	- Paying only for results TSO really needs

- No risk involved
	- Dependence

- Information is available only when it is available for everyone


It follows from the table, that due to high resource intensiveness in combination with larger technical as well as market uncertainity that are always related to the own research option, mainly larger organizations in size can afford doing its own research, while smaller companies have to rely more on outsourcing.

The entrance barrier caused by the resource intensiveness can be overcome by creating cooperation between organizations that joining together are able to create the critical mass of resources to be able to start their own research program. Nevertheless, this possibility is not very widespread among smaller TSOs.

All the circumstances mentioned so far have caused that there is a trend to differentiate between traditional TSOs and between research centers. While the first one are expected to do only demand-pull innovation, almost all the research and subsequent technology-push innovation is expected to be done by large research centers. It is obvious that not every TSO should be involved in basic research, but fostering research activities also among smaller TSOs would bring higher radical innovation flow.

2.2. Research profitability

The question that still remains is the profitability of basic research. Regardless of basic research contribution to nuclear safety, every TSO will decide only on return on investment put into the research. A certain amount of risk, that the results gained will not be of that value as the invested resources, is related to every research activity. The overall risk can be, however, optimized through a portfolio of research projects creation. But in generally, the question of profitability when technology-push approach is involved has been analyzed in the traditional innovation management theory. According to Schumpeter [7], research brings inventions, that are developed and marketed. Successfully marketed inventions that are introduced to the market bring revenues that exceed investments. The search for new technologies is, therefore, more important than the adaptation to the existing patterns of demand. Simply talking, technological innovation is a driver of competition and profitability.

3. Conclusion

In the perspective of basic research importance as a source of technology-push innovation described, TSOs should be encouraged to perform their own research activities. Moreover, this should not be the privilege of large key players on the market and large research centres only, but, in principal, almost any technical organization, that trough inter-organizational cooperation can start its own research projects, should consider the broadening of its core business portfolio. Incorporating research activities into the core business of smaller TSOs also would lead to increased innovation flow in nuclear safety enhancement. Such decisions are motivated by revenues that are expected to come after the investments in technology-push innovation are done. 
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