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Technological progress is directed towards fulfilling human needs for development and
progress. At the same time, the detriments or risks arising from specific technologies can not
be avoided. The potential public health, environmental and economic risk impact of
technologies is therefore a topic of considerable public and professional debate across all
different industry sectors, - from energy production to transport and process industries. This
demonstrates the need for all different types of risks to be systematically assessed and
managed in order to protect public health and safety, and to limit the environmental and
economic impacts of potential accidents.

Risk-based methods provide various qualitative and quantitative measures that can
significantly support consistent decision-making on managing accidental risks related to a
specific technology across its entire lifecycle, both for harmful effects inside the installation
and off-site (for fixed installations). However, these methods rarely consider the requirements
of individuals who suddenly find themselves in need of information on the "risk dimension" of
a certain technology compared to alternatives with similar benefits. Therefore, there is a
necessity that risk assessment methods and modeling data are consistent within a specific
technology sector or across technological divides so that they can produce results that are,
at least in principle, dependable and comparable.

The paper starts with mapping of current regulation on managing the risks related to the
operation of fixed industrial installations for energy production and chemical process industry
in different Member States of the Enlarged European Union (EU) with regard to
• consistency in the risk assessment approaches, methods and data as used by industry

and as required or recommended by the regulators, and
• the specific requirements related to damage compensation.

The review shows that technological risks are dealt with quite differently in different
applications (industries) and in different circumstances (regulatory regimes / countries). The
differences are mainly due to historical and risk perception related causes and are not so
much related to actual technical reasons.

Decision-makers are therefore confronted with a variety of approaches and formats to
evaluate and present a specific risk, a fact that makes the comparison of risk studies
performed by different analysts or for different end-users usually a difficult task. Non-
uniformity and inconsistencies in methods, data, and applications have significantly
hampered the widespread use of risk assessment for decision-making purposes. Technical
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harmonisation increases with the pressure from concerned parties and regulatory demands,
and is therefore, for example, much stronger in the nuclear than in the non-nuclear energy
sector. Additional factors are the tradition in the use of the risk concept in a specific type of
industry and the level of competitiveness within a specific sector (e.g. energy versus process
industry sectors). Further, the awareness of the fact that a major accident in one industry
sector gives no market advantage to a competitor if it leads to a general loss in confidence
by the public in the industry has recently led to a healthy openness and exchange of
information regarding safety issues amongst operators, regulators and the general public.
Together with the knowledge that the consequences of major accidents are no respecters of
national boundaries, all this has resulted in a number of research initiatives on both national
and European levels to harmonise technological risk assessment.

The first part of the paper discusses the results and main insights from various such
benchmark exercises and standardisation efforts and gives a European view on the status
and future directions of this issue. The review is based on extensive material collected and
evaluated by the author and colleagues from the European Commission from various past
benchmark exercises on methods currently used for purposes of risk assessment in the
nuclear and chemical industries, from state-of-the-art reviews in EU Member States as well
as from insights gained from several international conferences and workshops on the issue
organised in the last few years by the European Commission's Joint Research Centre (JRC).

In the second part of the paper, specifically, the use of different systems for the generation
and distribution of energy is discussed. Different types of energy systems provide the basic
resources for industrial production, transport and domestic needs. On the other hand, they
involve the management of hazardous activities that pose a threat to public health and
environment. During the last years, regulators, utilities, environmental groups and the
general public have paid significant attention,, to risk issues related to the entire life cycle of
energy systems. This paper will describe a methodology to compare different risk
assessments results carried out in the various types of energy systems. A practical web-
based decision support tool is being developed by the JRC to map available end results of
any energy risk assessment or incident / accident statistics into common metrics in order to
allow fair results comparison and detect possible trends.

There are two main problems that need to be addressed when comparing risks associated to
different energy systems: Firstly, there is the large variety of available types of Risk Figures,
which may be either numerical, or more qualitative, thus making the performance of
comparisons difficult for non-experts and results not easy to communicate. Another obstacle
to overcome is the heterogeneity of the assessment background of Risk Figures, as the data
underlying these estimates can originate from various sources.

The main innovative aspect of this project is at the same time its main objective, i.e. to
provide a common ground for Risk Figures obtained through quite different methodologies
for different energy systems, to detect the weak points in the generation of such figures and
their impact in the final aggregated risk measures, and to map any new or old risk
assessment result on the common multi-dimensional scoring space of risk relevance and
assessment quality. After completion, the project is likely to generate significant interest in
the risk management community and its results could in the long run become standard tools
for the dialogue among stakeholders about energy risks on a more international level.
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