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“HOW DOES SAFETY PERFORMANCE AFFECT  
CORPORATE VALUE” 

M. Hobbs and G.C. Stevens 
Arthur D Little, Science Park Cambridge CB4 4DW 

It is conventional to measure corporate safety performance using measures of 
accident frequency such as lost time injury rate. However, it has long been 
recognised that safety losses include many ef fects in addition to injury to staff  
such as Property Loss, Third Party Liability, Business Interruption, Environmental 
remediation and Loss of Corporate Reputation. 
This paper discusses the use of loss profiles to evaluate property loss and provides 
a practical illustration of the extension of the approach to third party liability. The 
probabilistic treatment of business interruption and environmental remediation 
costs is also discussed. 
Finally the effect of major accidents on corporate value is reviewed. Two 
different patterns of response are outlined, one in which effective management 
response to an emergency leads to recovery of initial share value declines and the 
other in which market recovery does not occur and may in some cases lead to the 
f inancial failure of the f irm. The relationship between corporate reputation and 
loss of corporate value following a major accident is examined and illustrated with 
case histories. 

Corporate Reputation; Risk Management; Loss Prof iles 

INTRODUCTION 
Major accidents often lead to initiatives to improve safety performance through improved 
regulation. These initiatives may be internal to the company, for example Union Carbide’s 
development of its Episodic Risk Management program following the Bhopal accident, or 
they may be the spur to national or international regulation, for example the European 
Union directives adopted in the aftermath of the Seveso catastrophe. Even where there is a 
comprehensive safety management framework developed in response to historical disasters, 
for example in the UK rail industry, a succession of accidents may still occur which in the 
case of Railtrack contributed to a weakening of the company position. 

This paper examines the methods used to assess potential losses resulting from major 
accidents and extends the thinking to include corporate reputation. Case histories are used to 
indicate two paths following such an event, one leading to recovery and continued operation 
and the other to erosion of the company’s position, and eventually to its bankruptcy. 

ASSESSMENT OF SAFETY PERFORMANCE 
Quantified risk analysis (QRA) has become conventional in the assessment of safety 
performance over the past 20 years. When applied to a selection of petrochemical facilities 
in the Rijnmond area it was a cutting edge technique1 but has now become a routine part of 
facility assessment. This does not mean that the methods are applied consistently. Recent 
reviews of QRA work carried out in fulfillment of the Seveso II directive2 shows just how 
much disparity can be found in results from different practitioners. 
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Typical output from QRA studies is provided as individual risk of fatality contours 
showing the risk exposure from the facility to a ‘theoretical’ individual with full time exposure. 

Figure 1. Individual risk of fatality Contours superimposed on a facility 

The alternative approach uses Societal Risk expressed as a so called FN curve which plots 
the number of fatalities N against the Frequency of N or more fatalities occurring per year. 
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Figure 2. FN curve used for prioritisation 

Category A, B, C and D refer to risk classifications used  
for the assessment of the siting of the facility 
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The Individual Risk of fatality contours can be applied to those working on the site as 
well as to neighbours who are potentially third parties affected by any major accident. Risk 
acceptability criteria have been promulgated by regulatory authorities using both individual 
risk of fatality criteria3 and societal risk criteria4 for guidance on risk acceptability. 

These well established techniques provide a numerical basis for the assessment of 
safety performance. 

RISKS AFFECTING BUSINESS CONTINUITY 
Information from accident histories and insurance sources provides a basis for assessing 
property loss expected after an incident. The information can be presented in the form of 
Loss Profiles showing the relationship between size of annual loss and probability of 
occurrence. Methods have been described for the derivation of these curves by matrix 
ranking after hazard identification by a technique such as HAZOP analysis5,6. The results 
allow the benchmarking of the plant under study against industry wide loss expectations. 

Profile of Annual Losses
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Figure 3. Loss expectation for specific plant (simulation) and industry sources for 
accidents and insured losses. The curve ‘Insurance’ shows the cumulative profile of claims, 
‘Accidents’ the profile using losses reported by owners and ‘Simulation’ the curve 
generated by Monte Carlo simulation based on HAZOP team assessment 

A similar approach has been useful for the assessment of environmental liabilities. 
Following site survey during which the potential for groundwater contamination has been 
evaluated, the simulation approach can be used to provide a profile of potential liabilities 
showing the size of liability against the probability that claims of that size will develop. 

The use of Loss Profiles provides a quantitative approach to assessing the property loss 
expected after an incident. 

The techniques used to simulate property losses can also be applied to business 
interruption where the consequences are reflected in terms of the discounted cash flow 
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impact of complete or partial shutdown following an incident. The following illustration 
shows the technique applied to the revenue generated by an offshore development. The 
cumulative profile of discounted cash flow Net Present Value is shown for two cases: 

1. The expected case which allows a small probability for failure to agree contract terms 
and an allowance for reservoir uncertainty 

2. A ‘downside case’ which includes an assessment of technical failures of production or 
transport system and contract default without legal redress 

Figure 4. Simulation shows the impact of technical and legal risks on the expected project 
net present value 

The cumulative net present benefit curves were generated by applying Monte Carlo 
simulation to a discounted cash flow model of the offshore project. A risk identif ication 
exercise was conducted with the project team to recognise the major sources of risk and to 
assess their impact. The assessment included Political, Economic, Legal and Social risks as 
well as Technical failures affecting construction cost, schedule or service factor after 
commissioning. 

This technique is capable, in principle, of dealing with all of the risks affecting the 
contribution the project is expected to make to the firm’s capital. A similar approach could 
be applied to each of the major assets owned or under development within the firm (or in 
which the firm participates for example through joint venture companies). An aggregated 
profile for the contribution to capital of the firm could be built up in this way. 
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The approach outlined above provides a method to numerically assess most of the loss 
expected after an incident except impact on corporate reputation. As case studies show, 
companies may suffer considerable erosion in value, in extreme cases leading to 
bankruptcy, not simply through failure of their tangible assets but also as a result of loss of 
Corporate Reputation. The loss of reputation may arise for a number of reasons, for example 
financial or professional impropriety. However, for a number of businesses where safety is 
of paramount importance, major accidents can threaten Corporate Reputation. Where the 
firm is relatively large and the losses comparatively small, such an accident may not cripple 
the entire company but can have severe local consequences for the facility involved. In other 
cases a succession of major losses or even one major accident can initiate a process leading 
to collapse of the company value. 

PUBLIC PERCEPTION OF RISK 
Case studies were collected for two industries where safety is an important concern; 
refining/petrochemicals and rail/air transportation. Past reporting of public concern can 
have a profound effect on energy company operations following major ecological issues 
(Exxon Valdez, Shell Brent Spar) and also at a local level when incidents have been 
reported in terms of local worries about a plant safety record (BP Grangemouth). In 
transportation concern is expressed by the travelling public who expect a higher standard of 
safety for example on Rail or Air services than on the road. Reasons for this perception of 
risk have been discussed in terms of the extent to which the exposure to risk is voluntary 
and the activity is seen to be of benefit. The investment that different industries need to 
make to prevent a fatality varies as a reflection of this perception of risk7. 

Figure 5. Relationship between perception of risk and value to prevent a fatality (VPF) 
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CASE STUDIES OF LOSS FOLLOWING ACCIDENTS 

A SERIES OF ACCIDENTS AT A REFINERY/PETROCHEMICAL COMPLEX 
In the first case study we examined the published public and regulatory response to two 
accidents which occurred at BP Grangemouth refinery within a few days of each other in 
June 2000. In the first a steam pipe burst after a steam valve was turned off without the 
pressure being throttled back. When the pipe ruptured, a member of the public passing 
suffered three cracked ribs (her dog was also hurt). In the following days there was a 
serious fire which was contained within the complex but which also caused public concern. 
The events were the subject of a court hearing in January 2001 resulting in punitive fines 
totalling £ 1 million levied against BP companies. In addition to loss of local confidence, 
the local Member of Parliament raised concerns about the management of safety at the 
plant. The reporting of the accidents in June 2000 was accompanied by lists of previous 
incidents at Grangemouth (including a serious explosion in 1987 causing two deaths, power 
failure in July 1999 and again in May 2000 and failures on Catalytic Cracker and a gas 
compressor in November 1999). 

The effect of these events (the accident and then the court hearing) can be judged by the 
following graph that plots BP share price against a group of oil majors over the same period. 

Figure 6. Relative stock prices of BP and oil group during June 2000 when 2 accidents 
occurred at Grangemouth 
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At the time of the incidents in June 2000 (which attracted national coverage) there was 
a decline in value of BP stock but that was matched by similar falls in other oil stocks. The 
fall and subsequent recovery in oil industry stock matched that experienced by BP. If the 
difference between the relative stock prices is compared to the start and end difference for a 
period of 10 weeks around the accident no effect can be seen. 

Figure 7. Range of difference between BP and oil group relative share price during 
June 2000 

At the time of the court hearing, and the imposition of a heavy fine, there is a 
downward dip of about 5% relative value in BP stock some 2 to 4 weeks after the verdict of 
the court. 

The BP price recovered within 6 weeks of trading and thereafter matched the industry 
average for a period of several months. The pattern suggests 

1.1 For this very large company, the two accidents themselves had a negligible impact on 
company valuation. 

1.2 The imposition of a heavy penalty may have produced a downward movement in value 
but this was recovered over the following weeks 

It is clear however from accompanying press coverage, that negative local feeling 
could affect company operations for example in public reaction to planning applications or 
permitting for expansion or plant modification. 
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Figure 8. Range of difference between BP and oil group during January 2001 after court 
fined BP £1 million 

TANKER GROUNDING AND POLLUTION INCIDENT 
Accidents generating ecological impact can also affect company valuations. The following 
graph shows the pattern of annual earnings reported by Exxon and reveals the loss 
associated with the Exxon Valdez incident. 

The anticipated loss of operating income also produced a dip in company stock price. 
Knight and Pretty9 show a much greater fall lasting longer than was experienced following 
the BP incidents. An initial fall of about 10% was exacerbated by a further fall to 20% loss 
of value 3 months after the incident possibly as a reflection of perceptions at the time of the 
company response. However, as the situation came under control, stock values rose and 
over the long term the impact of the Exxon Valdez incident is hard to detect. 

The long-term performance of the Exxon stock has been summarised in the following 
terms: ‘Exxon’s focus on asset stewardship has driven exceptional operational and financial 
performance’. 

This strong affirmation of the reputation of the company finds a quantitative expression in 
the Reputational Quotient developed by Frombrun et al8. Three Reputation Quotient surveys 
have been published, one of which included a number of major oil companies. In general as a 
group these companies scored in the middle range of corporate reputation quotients, lead by 
Chevron (66.2%) followed by Exxon (65.2%) and BP and Texaco both at 65%. 
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Figure 9. Impact of Exxon Valdez incident on Exxon annual net profit 

Knight and Pretty9 found from their case studies, two groups of companies: 
‘recoverers’ and ‘non-recoverers’: 

• Recovering companies who suffered a fall in value between 5 and 10% immediately 
following a major incident and then recovered over a period of a month or two 

• Failing companies who suffered somewhat more than 10% loss of value but who’s 
management was not able to effect recovery 

AIRLINE CRASHES 
The examples looked at above show strong companies (like Exxon and BP) which 
recovered from major accidents. This is not always the case however. The airline industry 
provides a number of instances that enable the impact of major air disasters on company 
value to be examined. 

British Airways has a good corporate reputation (using Reputational Quotient it scored 
72.5% in 2000)8. The charts below shows the impact of the Concorde crash and the attack 
on the World Trade Centre in September 2001. 

Even though the accident on 25th July involved another airline Air France, the first 
crash of Concorde in its operating history lead to a drop of about 25% in the relative BA 
stock value. The position was quickly recovered in the next 15 weeks trading. The response 
to the World Trade Centre attack was entirely different. Even though its aircraft were not 
directly involved, BA along with the rest of the airline industry suffered an immediate loss 
in value of about 30%. The difference chart shows this change did not affect the relative 
position of BA to the rest of the industry. Recovery begins about 8 weeks after the initial 
event but still after 10 weeks the air group remains below its pre disaster level. 
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Figure 10. Impact of Air France concorde crash on British Airways 

Figure 11. Impact of WTC attach (9/11) on British Airways 
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British Airways and Air Group around September 2001
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The pattern of events suggests some additional criteria to those proposed by Knight and 
Pretty namely 

3.1 Company value can be affected by a major accident suffered by a company carrying 
out similar operations. The immediate market assumption appears to be ‘if it can 
happen to one company why not to another’. When stable and reliable operations are 
demonstrated to continue, confidence returns and value is quickly recovered 

3.2 A few very rare disasters have the ability to affect valuation of the entire market 
sector. The depth of the fall and the duration of recovery can be protracted. 

One of the cases considered by Knight and Pretty9 was the crash of ValuJet on 11th May 
1996 which suffered a 25% loss of value after the accident and did not recover. Figure 12 
illustrates stock price movements and citations of media reporting. The stock had been rising but 
the company had attracted criticism that it was ‘cutting corners’ on maintenance. After the crash 
there was an abrupt fall in stock price and a huge increase in media speculation about the 
company. 

Figure 12. ValuJet stock price movements 
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There was no recovery in company value and the concern went into bankruptcy 
proceedings, from which it emerged under a new name. Despite a steady growth in revenue 
passenger miles the downward trend in company value was not reversed until 5 years after 
the initiating accident. 

It remains with the market to decide if ‘Cut Price’ airlines remain vulnerable to this 
pattern of events in the future. At the time of writing, media continue to pay attention to the 
safety standards in such operations. 

A SUCCESSION OF SERIOUS RAILWAY ACCIDENTS 
The final case study draws on a succession of accidents that have occurred in the UK rail 
industry since 1997. The following graph shows the pattern of share price movement for 
Railtrack and a selection of rail group stock. The sequence of accidents involving multiple 
passenger fatalities was as follows 

• Southall 19th September 1997 
• Ladbroke Grove 5th October 1999 
• Hatfield 17th October 2000 
• Potters Bar 10th May 2002 

Figure 13. Railtrack stock price movements following the Ladbroke Grove accident 

Railtrack and Rail Group around October 1999
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At the time of the Southall accident (the first accident involving large numbers of 
fatalities since Clapham in 1988) Railtrack stock was rising relative to the market and the 
price continued in this fashion until late 1998. The graph below shows the reaction of the 
Railtrack stock to the Ladbroke Grove incident which fell by 25% against the trend of 
the rail industry stocks. The fall built up over a period of 7 weeks as Railtrack became 
implicated through negative interpretation of its handling of signal siting issues around the 
crash site. 

The Hatfield incident a year later precipitated a further fall in relative stock price, 
initially 25% of value in the 8 weeks following the accident. It became clear after this third 
major event that Railtrack needed to radically improve its track renewals activities and in 
the short term this produced great service disruption. Figure 14 shows that on this occasion 
there was no evidence of recovery of value, unlike the curve after Ladbroke Grove. Two 
months later the stock fell a further 50% in value and the company entered administration in 
October 2001. The case extends the ideas of Knight and Pretty9 to suggest that a company 
can, through a succession of accidents, shift from being a ‘recoverer’ to becoming a ‘non-
recoverer’. Specifically the case suggests: 

4.1 If a company is well regarded and manages the immediate aftermath of a bad accident 
in an effective manner, it can recover any initial losses in value 

4.2 If a succession of accidents occurs confidence in the company falters. At first this 
affects the strength and duration of recovery but in the end can contribute to collapse 
of company reputation 

4.3 Media play a part in this process, focussing increasing coverage on the company 
implicated at each successive accident 

Figure 14. Railtrack stock price movements following the Hatfield accident 

Railtrack and Rail Group around October 2000
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The sequence of events with Railtrack is not typical of the rail sector as a whole. The 
following data shows a similar trend for the Services Company, Jarvis which has a 
significant presence as an infrastructure maintenance contractor working for Railtrack. 

Figure 15. Jarvis stock price movement after Ladbroke Grove, Hatfield and Potters bar 

The price pattern against the rail industry sector is quite different to Railtrack. The 
price suffered no adverse fall at the time of Ladbroke Grove or Hatfield. The situation is 
entirely different for Potters Bar, an accident where questions have been asked about the 
standard of maintenance at the points involved in the derailment. Following the accident 
there was an immediate drop of 30% in relative share price. At the time of writing it is 
unclear if Jarvis price will recover. Again the market, influenced by media interpretation, 
will be the ultimate judge. 

To summarise, the case studies have suggested the following, which extend the original 
analysis by Knight and Pretty 

• Accidents which cause little interruption to overall operations have relatively little 
impact on corporate value. Corporate reputation may be negatively affected at the local 
level and this may impact plans for site expansion or regulatory permitting. 

• Major incidents cause an immediate drop in market value of the company. The extent 
of the drop varies from case to case in the range –5% to –30% in the examples reported 
here and recovery is shown to occur after initial falls as high as 25%. 
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• Loss of company value can occur even if the accident occurs to another company with 
similar operations. 

• Critical to success is achieving recovery following the initial loss. Some companies, 
typically those with strong corporate reputation based on sound management recover 
their value within a few weeks of trading. 

• A succession of incidents, particularly associated with negative media reporting, 
weakens corporate reputation. Recovery of value following an accident and an initial 
loss becomes progressively harder. In extreme cases company value may not recover 
and this can be a factor contributing to bankruptcy. 

A hypothesis is presented to account for these observations in the following section. 

HYPOTHESIS FOR CORPORATE RECOVERY FOLLOWING 
A MAJOR ACCIDENT 
The crucial element under the control of management is not the measures it has in place to 
avoid major accidents. Of course such measures are required and need to be backed by a 
thorough safety management system but the case histories show that company value, as 
reflected by the share price can be negatively affected by a major accident experienced by 
another company with similar operations. What is crucial is the ability of management to 
regain control of the situation, be seen to have matters in hand and in this way rebuild 
corporate reputation. The following figure illustrates the hypothesis by considering ‘leading 
edge’ and trailing edge’ companies. 

Figure 16. Leading and trailing edge companies 
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The hypothesis proposes that the stakeholders in a company have expectations about 
company performance. Leading edge companies move progressively ahead of their peers 
seeking to meet all expectations. This is not a static situation but evolves as patterns of risk 
change in response to emerging and latent issues. 

Figure 17. Development of stakeholder perceptions 

It is significant that by choosing to cut costs some companies coincidentally shift 
towards the ‘trailing edge’. Their operation seeks to be acceptable but no more, to comply 
with regulations with just sufficient resources to make the grade. Where safety is a key 
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which may lead for example to criticism of ‘cutting corners’ on maintenance can make the 
company vulnerable in the case of a major accident. 

Immediately following a major accident (here described as a trigger event) the case 
studies indicate that management handling of the situation is critical to quick recovery of the 
initial loss of value. This recovery process can be pictured in terms of interaction with the 
various stakeholders related to company operations. The process is illustrated as an event 
tree showing how 6 stakeholders, media, financial markets, regulators, customers, staff and 
public action groups may all interact to help value recovery or, in adverse cases, maintain or 
even deepen the fall in value. 
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Figure 18. Stakeholder interactions following a loss event 

As well as managing stakeholders, a leading edge company will be expected to have 
well established programmes to manage risks to the business. The following diagram shows 
how these risks and their controls interact to contribute to the trigger event. 

Figure 19. Fault tree for trigger event 
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The fault tree leading to the trigger event and the event tree leading to a recovery of 
value or a spiral of loss can be combined into an overall model. 

Figure 20. Trigger events and the spiral of recovery or loss 
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• Accidents causing little interruption to overall operations have relatively little impact 
on corporate value. Corporate reputation may however, be negatively affected at the 
local level and this may impact plans for site expansion or regulatory permitting. 

• Major incidents cause an immediate drop in market value of the company. The extent 
of the drop varies from case to case in the range –5% to –30% in the examples reported 
here and recovery is shown to occur after initial falls as high as 25%. 

• Critical to success is achieving recovery following the initial loss. Some companies, 
typically those with strong corporate reputation based on sound management recover 
their value within a few weeks of trading. 

• A succession of incidents, particularly where the media focuses increasing coverage on 
the company implicated at each successive accident can weaken corporate reputation. 
Recovery of value following an accident and an initial loss becomes progressively 
harder. In extreme cases company value may not recover and this can be a factor 
contributing to bankruptcy. 

A hypothesis is presented which explains these findings in terms of ‘leading edge’ and 
‘trailing’ companies. 
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