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Abstract
Risk management became an important element of the modern society. Being aware of risks

and take appropriate actions to handle them are crucial elements in most industries, especially

the ones for which the consequences of undesired events reach disastrous extents. To do this,

risk management techniques were developed to systematically identify hazardous elements

and assess the related risks.

Accidents occurring at universities can lead to serious consequences, even though their scale

is often smaller when compared to industry. However, most of the well-established risk

management techniques are not applicable for the research and teaching environment. These

techniques require clearly defined processes and resources, which are not easily provided for

the academic setting. Moreover, the research setting differs significantly from the industrial

due to its peculiarities (high turnover of personnel, scarce statistical data, equipment in

experimental state, etc.).

The intention of this dissertation is to further investigate these topics and to present a solution

to fill the gaps. Thus, different risk management approaches are reviewed and the demands

of an ideal method for risk management applicable to research setting are postulated. These

requirements are met by development of the Laboratory Assessment and Risk Analysis (LARA),

a method that was enhanced and tested at different Swiss Universities in the framework of

this dissertation.

The results of the LARA use in the field suggest that this technique leads to suitable results

and allows managing risks at universities, regardless of the character of hazard met. Used

in an existing safety framework, LARA can help to allocate resources in an optimal way by

taking into account the specificities of research environment and therefore help to improve

the occupational safety level significantly.

Key words: Hazard, risk, occupational safety, risk analysis, risk assessment, risk management,

resource allocation, risk mitigation.
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Zusammenfassung
Risikomanagement gewann in den letzten Jahrzehnten immer mehr an Bedeutung. Für die

meisten Bereiche der Wirtschaft ist das Erkennen möglicher Risiken und die Erarbeitung von

Abwehrdispositiven überlebensnotwendig geworden, insbesondere wenn der mögliche Scha-

den desaströse Ausmasse annehmen könnte. Um Risiken zu erkennen und daraus resultieren-

de Gefahren zu evaluieren, wurden in den letzten Jahrzehnten verschiedenste systematische

Methoden entwickelt.

Auch wenn Unfälle an Universitäten nicht die gleichen Ausmasse haben wie in der Industrie,

können sie doch zu ernsten Konsequenzen führen. Die meisten Risikomanagementmethoden

sind im universitären Umfeld jedoch kaum anwendbar. Die Voraussetzungen sind zu unter-

schiedlich; denn die Methoden benötigen klar definierte Prozesse und Ressourcen, welche

an Universitäten kaum verfügbar sind. Auch weitere Faktoren sind sehr unterschiedlich, wie

beispielsweise die hohe Fluktuationsraten, kaum verfügbare Statistiken, Gerätschaften in

experimentellem Zustand, und weiteres.

Ziel dieser Dissertation ist es, diese Problematik zu untersuchen und Lösungsansätze zu

entwickeln. Dazu werden verschiedene gängige Risikomanagementmethoden besprochen

und die optimalen Eigenschaften einer Methode für Universitätslabore postuliert. Diese

werden mit der Entwicklung der Laboratory Assessment and Risk Analysis (LARA) erfüllt, einer

Methode, die im Rahmen dieser Dissertation erweitert und getestet wurde.

Die Resultate dieser Tests lassen darauf schliessen, dass diese Methode tauglich ist, Risiken

an Universitäten zweckmässig zu analysieren, unabhängig in welchem Forschungsgebiet

sie angewendet wird. In Verbindung mit einem umfassenden Sicherheitskonzept kann die

LARA Methode knappe Ressourcen optimal verteilen, indem sie die vorhandenen Eigenheiten

berücksichtigt. Dadurch können die Risiken an Universitäten deutlich gesenkt und damit das

allgemeine Sicherheitsniveau verbessert werden

Stichwörter: Gefährdungen, Risiko, Arbeitssicherheit, Risikoanalyse, Risikobewertung, Risiko-

management, Ressourcenverteilung, Risikoverminderung.
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Résumé
La gestion du risque est devenue un élément important de la société d’aujourd’hui. Il est

crucial d’être conscient des risques afin de prendre les mesures appropriées afin de les gérer

dans la plupart des industries, et plus particulièrement dans celles où les conséquences

d’évènements néfastes peuvent prendre des dimensions désastreuses. Ainsi, les techniques

de gestion du risque ont été développées afin d’identifier systématiquement les éléments

dangereux et évaluer les risques qui leur sont liés.

Les accidents survenant dans les universités peuvent avoir de graves conséquences, bien

qu’a une échelle moindre que ceux survenant en milieu industriel. Toutefois, la plupart des

techniques classiques de gestion du risque ne sont pas applicables au milieu de la recherche

et de l’enseignement. Ces techniques reposent sur des procédures clairement établies, et

nécessitent des ressources qu’il est difficile de pourvoir en milieu académique du fait de

ses spécificités intrinsèques (changements fréquents du personnel, données statistiques

insuffisantes, équipement au stade expérimental, etc.)

Cette dissertation a pour but d’approfondir cette problématique et de proposer les solutions

qui répondraient aux besoins identifiés. Ainsi plusieurs approches de gestion du risque sont

analysées. Cette étude aboutira à la proposition de critères idéaux en vue de développer une

méthode d’analyse du risque spécifique au milieu académique. Ces critères ont alors été

rassemblés au sein de la méthode Laboratory Assessment and Risk Analysis (LARA). En plus

de son développement, LARA a pu être optimisée et testée dans différentes universités suisses.

Les résultats de l’utilisation de LARA sur le terrain ont démontré l’adéquation de cette méthode

qui permet de mieux gérer les risques au sein des universités, et ce indépendamment du

type de dangers considères. Intégrée a une organisation existante de sécurité, LARA permet

d’allouer les ressources de manière optimisée en tenant en compte des spécificités du milieu

de la recherche et donc aider à améliorer le niveau de la sécurité au travail.

Mots clefs : Danger, risque, sécurité, analyse de risque, priorisation des risques, gestion des

risques, allocation de resources.
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Introduction

With the technical progress during the industrial revolution in the 18th Century, humans got

hold of the instruments to increase the size of accidents to disastrous extents. Especially the

chemical industry is responsible for numerous catastrophes, claiming thousands of lives and

polluting the environment on a large scale. Reasons for these accidents to happen were either

ignorance or misjudgment of an imminent danger. Some accidents however were severe

enough to shake up the public and led to regulations, which forced the industry to manage

their risks.

An example of such an accident is the disaster that happened in 1976 in the Italian town

Seveso, just 20 km away from Milano [Bertazzi, 1991]. On the 10th of July, an overpressure in a

chemical production site of the company ICMESA caused the release of an unknown amount

of the compound 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), better known as dioxin. The

poisonous gas contaminated a densely populated area of 6 km2, affecting the villages Seveso,

Meda, Desia, and Cesano Maderno. The nature suffered tremendous damages, leaves withered

within hours and approximately 3’300 cadavers were found in the surrounding area. Until

today, the dimension of the human damage is unknown; the public authorities failed to

provide evidence in order to call the chemical company to account. However, experts estimate

that thousands have suffered from short and long-term effects of this disaster [Bertazzi, 1991].

This disaster raised the public awareness and the pressure on the industry and legislation

began to rise. As a direct consequence of the Seveso disaster, the European Union enacted the

Seveso-directive in 1982, successed by the Seveso-II-directive in 1997 [Council of the European

Union, 1998]. The Seveso-directive regulates the use of dangerous chemical compounds, for

which stipulations need to be met. These include, that the operation has to be registered,

regular safety reports, internal and external emergency plans are mandatory, and safety

measures need to be published. Since Switzerland is not directly affected by the laws of the

European Union, own regulations were introduced in order to avoid such accidents (e.g. the

Ordinance on Protection against Major Accidents [Swiss Confederation, 1991]).

Another example of a man-made disaster is the chemical spill in Schweizerhalle in 1986. Near

Basel, a storage depot of the pharmaceutical company Sandoz storing 1350 tons of chemicals

burned down. The reason for this fire is assumed to be a wrong manipulation during the

boxing of a compound. The firefighters managed to get control of the fire, but the forge water

1
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Figure 1 – A scene on the boarder of the evacuated zone in Seveso [Indymedia Ireland, 2013].

containing large quantities of various pesticides entered the river Rhine, which caused severe

pollution. The contamination annihilated a large part of the river’s fauna on the length of

several hundred kilometers and had a serious impact on the ecological system of the river.

Some of the effects are still present today.

As the Seveso disaster, the incident in Schweizerhalle shook up the public and authorities,

which initiated an extensive program to protect the river Rhine. The International Commission

for the Protection of the Rhine (ICPR) has the mandate to avoid these kinds of disasters

and to protect the ecological system of the river. This includes strict controls of chemical

concentrations and the pursuit of the polluters. The monitoring of the river Rhine also gives

valuable insights on ecological effects of chemicals and has important implications on the

legislation for the use of chemicals.

However, not only external pressure in form of legal consequences provoke companies to

be aware of their risks; also other considerations, such as unacceptable financial losses in

case of a disaster increased the importance of accident prevention. Regardless of whether

a systematic risk management is the results of legal obligations or other considerations, it

became an important aspect of the modern industrial sector.

Risk Management at Universities

What is daily business and widely applied in numerous fields of industries, is uncharted terrain

for most universities’ research and teaching laboratories. The accidents in this surrounding

might not be as disastrous as the ones occurring in the industry, but still take place all over the

2
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