Recommendations
The last few years have seen a number of natural disasters that have been accompanied by major damage to industrial facilities. These events have demonstrated the potential for natural hazards, such as earthquakes, floods, storms,
etc., to trigger fires, explosions and toxic or radioactive releases at hazardous
installations that use or store hazardous substances. These so-called Natech
accidents are a recurring but often overlooked feature of many natural-disaster situations. In addition, chemical and nuclear activities are an increasingly
important source or risk of such accidents owing to increased industrialisation
and urbanisation.
Unfortunately, disaster risk-reduction frameworks have not commonly addressed technological risks. The Sendai Framework for Action recognises the
importance of technological hazards and promotes an all-hazards approach to
disaster risk reduction. This includes hazardous situations arising from manmade activities due to human error, mechanical failure and natural hazards.
Chemical risk
Chemical accidents continue to occur relatively frequently in industrialised and
developing countries alike, which raises questions about the adequacy of current risk-reduction efforts. The causes underlying chemical accidents are largely assumed to be systemic. Most chemical accidents today are caused by violations of well-known principles for chemicals risk management, which have led
to insufficient control measures.
From the forensic analysis of chemical accident reports, a number of underlying causes have emerged, one or several of which can affect a chemical installation to create conditions conducive to disaster. These causes include:
• A lack of visibility due to a lack of published statistics on accident frequency
and a reporting bias towards high-consequence accidents, which are a mere
fraction of the many smaller chemical accidents that occur each week.
• The challenge to manage across boundaries, when chemical and mechanical engineers commonly assigned to chemicals risk management have little
training in human or organisational factors.
• A failure to learn lessons from past accidents and near misses.
• Economic pressure and a trend towards optimisation, which can undermine
risk management when decisions are made without due consideration of
their impacts on safety risks.
• Failure to apply risk-management knowledge by both individuals and organisations due to a lack of awareness and education, or inattention to inherent
safety.
• Insufficient risk communication and disconnection from risk management
due to the globalisation of hazardous industries, which places a distance
between corporate leaders and the sites they manage.
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• Outsourcing of critical expertise or distribution of limited expertise over
many sites, making it less accessible when needed.
• Governments do commonly not proactively engage in managing chemical-accident risks until after a serious accident, and accident management is
focused on emergency preparedness and response rather than prevention.
• Complacency in government and industry due to the incorrect perception
that chemical accidents are no longer a threat, thereby causing a decrease in
resources for enforcement and risk management.
• Based on the identified accident causes, a number of areas for further study
and experimentation to reduce chemical accident risks should be explored,
and it is recommended that the following occur:
• Motivation of corporate and government leadership by exploring new models for risk governance, and promotion of a positive safety culture by fostering risk awareness. Enforcement will need a new strategy to drive industrial
safety practice.
• Promotion of systematic accident reporting, data collection and exchange to
raise awareness of the potential consequences of chemical accidents. These
data should be used to learn lessons from accidents and near misses.
• Development of strategies to combat labour market deficiencies related to
process-safety expertise.
• Creation of cheap and easy access to risk-management knowledge and tools,
including to risk-assessment competence urgently needed in all areas of the
world.
• Building of awareness of chemical risks and how to manage them in developing countries.
• Fostering of regional and international networks and collaboration on
chemical accident risk management to create pressure and give developing
countries easy access to expertise and technical support.
Nuclear risk
Accidents at nuclear facilities, regardless of the accident trigger, have the potential to cause a disaster. In the EU, a nuclear safety framework aims to ensure
that people and the environment are protected from the harmful effects of
ionising radiation. The basis of this framework is the defence-in-depth approach, a key concept by which to reach an appropriate level of protection
from nuclear risks, and an adequate safety culture.
After several major nuclear accidents, safety assessment methodologies have
been continuously improved, and the design of a NPP follows a set of rules
and practices that ensure a high safety level. At the design stage, a set of accident conditions is identified that can result from different initiating events,
and this set is examined using a conservative, deterministic safety assessment.
This is complemented by a PSA, which provides a methodological approach
to identifying accident sequences that can follow from a wide range of initiating events, as well as to determining accident frequencies and consequences.
The challenge is to make certain that the list of considered initiating events is
complete.
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Many different protective activities form the basis of ensuring the safety of
nuclear facilities, both during normal operation and in the case of accidents.
However, the nuclear industry still faces a number of challenges that need to
be addressed. The following are therefore recommended:
• Further assess the impacts on the safety of nuclear activities of human and
organisational factors (e.g. training, management of change, evolution of
regulations and associated requirements), of ageing effects on nuclear facilities and of financial concerns.
• Improve knowledge of the identification and modelling of natural hazards
to support safety studies for nuclear facilities.
• Share good practice on emergency responses at local, national and international levels between nuclear and non-nuclear industrial activities to increase
the efficiency of emergency-response plans.
• Promote research on the resilience of human organisations in the face of
complex situations in nuclear industries and other areas with similar requirements.
Natech risk
Natech accidents are a technological ‘secondary effect’ of natural hazards and
have caused many major and long-term social, environmental and economic
impacts. National and international initiatives have been launched to examine
the specific aspects of Natech risk and to support its reduction.
The forensic analysis of Natech accident records has allowed the preparation
of lessons learned across different triggering natural hazards that support the
reduction of Natech risks. This includes the setting up of a dedicated Natech
accident database to foster the easy and free sharing of accident data. Accident
analyses also show that there is an increased risk of cascading effects during
Natech accidents. In general, Natech risk reduction pays off, and several structural, as well as organisational, accident prevention and consequence mitigation
measures are available.
Studies on the status of Natech risk management in EU Member States and
OECD Member Countries have highlighted deficiencies in existing safety legislation and the need to consider this risk more explicitly. Conventional technological risk-assessment methodologies need to be expanded to be applicable
to Natech risk assessment and only a very few methodologies and tools are
available for this purpose.
With respect to the effective reduction of Natech risks, several research and
policy gaps still need to be closed in a collaborative effort between regulators,
industry and academia. Public–private partnerships could be helpful in this
context. More specifically, it is recommended that:
• Existing legislation that regulates hazardous industrial activities should be
enforced. Where missing, legislation for reducing Natech risks should be
developed and implemented.
• Risk communication on Natech risks should be improved between industry
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•
•
•
•
•

and all levels of government to ensure a free and effective flow of information that enables a realistic assessment of the associated risk.
Government should promote and facilitate the sharing of Natech accident
data for future Natech risk reduction.
An inventory of best practices for Natech risk reduction should be set up
and disseminated to all stakeholders.
Research should focus on the development of Natech risk assessment methodologies and tools, as well as guidance on Natech risk management for
industry and at the community level.
Competent authorities and workers at hazardous installations should receive
targeted training to be able to handle the challenges associated with Natech
accidents.
Additional awareness-raising efforts are needed to help stakeholders recognise the vulnerability of hazardous industry to natural-hazard impact. In this
context, the effects of climate change on natural-hazard frequencies and/or
severities need to be factored in.
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