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Against a backdrop of rising financial losses from man-made safety 
incidents (Figure 1), we investigated the discipline of process safety, 
researching Schroders’ top ten holdings in the mining and chemicals 
sectors. Our goal was to understand how companies are managing and 
recording safety processes and to identify good risk control. We found 
that chemicals companies are better at managing process safety than 
miners, although underwhelming disclosure makes it hard for investors 
to fully understand how the issue is approached. As active investors, 
we have been encouraging clearer disclosure of process safety among 
investee companies and expect to see an improvement in 2017. 

Schroders Electrical Equipment: delivering energy efficiency
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Figure 1: Economic losses from man-made accidents 

Source: Exane, Swiss Re, ‘Take a walk on the safe side’, March 2016.
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“Slips and trips” data no longer  
does the job… 
Investors have long been aware that safety can 
be a material risk for companies if not managed 
effectively. Companies in high impact sectors 
have addressed this well. For example, corporate 
presentations to investors often begin with 
occupational safety data reassuring investors of 
falling “lost time injury”1 rates and lower accident 
rates. Industry in general has performed well in 
lowering accidents, injuries and fatalities. 

But are these indicators a good proxy for major 
safety incidents? Before the Macondo blowout 
in 2010 (in which eleven people died and dozens 
were injured in an explosion on BP’s Deepwater 
Horizon rig), the rig had operated for seven 
years without a single lost time injury2. We are 
increasingly convinced that alternative and 
forward-looking data need to be sought. 

Process safety may provide  
the answers… 

Process safety became a buzzword in the 
oil and gas sector following BP’s Texas City 
oil rig explosion in 2005. The Baker Review, 
commissioned afterwards, clearly stated that 
personal safety performance was not a good 
indicator of process safety. Process safety 
is more complex, should be led by senior 
management rather than site managers, and 
requires different key performance indicators. 
The two figures below explain the difference 
in risk assessment between personal and 
process safety, and therefore highlight the 
different approaches company management 
need to apply. 

“BP mistakenly interpreted improving 
personal injury rates as an indication of 
acceptable process safety performance 
at its US refineries. BP’s reliance on 
this data, combined with an inadequate 
process safety understanding, created 
a false sense of confidence that BP was 
properly addressing process safety risks”

Baker Review, 2005, following Texas City explosion 

What is process safety?   

-  A management system to help prevent major incidents 

-  A major incident could result in: multiple fatalities, widespread environmental impact, significant 
property damage, high economic impact for the company or for the local community 

-  Process safety is achieved by applying good design principles and sound engineering, operating 
and maintenance practices. Similar to managing asset integrity, process safety can include 
maintaining the integrity of a plant, equipment, pipework and storage containers 

1 Defined as an injury that results in time lost from work, whether temporary or permanent

2 NASA Safety Center, April 2015. Lessons from Macondo. Accessed at: https://nsc.nasa.gov/SFCS/SystemFailureCaseStudy/Details/153 
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Figure 2: Occupational safety vs process safety

Source: Society of Petroleum Engineers, 2014. Accessed at: http://www.spe.org/dl/docs/2014/Petrone.pdf
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Figure 3: Two distinct safety disciplines

Source: Schroders, adapted from Enform (accessed at: http://www.enform.ca/files/pdf/Personal_vs_Process_Safety_v3.pdf )
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…  but process safety remains  
little understood

Yet over a decade later, the discipline of process 
safety does not seem to be widely understood. 
Corporate investor presentations continue to 
focus on improved accident rates as a way of 
reassuring investors that safety management is 
under control. Surprisingly, even specialist ESG 
research providers do not include process safety 
in their risk analysis of companies in the mining 
or chemicals sector, and do not collect process 

safety metrics for other high impact sectors 
including oil and gas. 

In 2015, the International Council for Metals and 
Mining (ICMM) launched a guide3 to help mining 
companies understand, manage and report on 
these risks. We advocate this type of industry-
led, practical guide which should give investors 
consistent and comparable information. 

The cost of major disasters can  
be significant… 
In the past 12 months alone, there were three 
major corporate incidents in the mining and 
chemicals sectors that resulted from process 

issues and have had a substantial impact on 
the companies involved. In the table below we 
outline the scale of economic and human losses. 

Accident type Impact Company

Chemical plant explosion,  
Mexico (April 2016)

Losses: $286 million impairment charge, shut 
down and write-off of vinyl chloride monomer plant. 
Insurance appears to cover most costs. 

Fatalities: 37

Pemex 
(joint venture 
between Pemex  
and Mexichem)

Explosion at container storage  
in Tianjin, China (August 2015)

Damage: $3.3 billion so far (insured losses). 
Insurance is very complex for this case. 

Fatalities: 173

Rui Hai

Tailings dam burst, Brazil  
(November 2015)

Settlement: c. $2 billion over 2016-2021

Fatalities: 19

Samarco (joint 
venture between 
Vale and BHP)

Table 1. Examples of recent industrial accidents and their associated costs

Source: Schroders, Exane. For illustrative purposes only.

3  ICMM. Health and Safety Critical Control Management Good Practice Guide. Accessed at:  
https://www.icmm.com/en-gb/publications/health-and-safety-critical-control-management-good-practice-guide.
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… and insurance may not be the answer 
As we know from the Samarco event, the details 
of insurance premiums are often relatively 
unclear or unknown to investors. Even after the 
Mexichem explosion, the extent of insurance was 
not immediately clear (but was later confirmed to 
include environmental, business interruption and 
third party liabilities). In the meantime, it caused 
significant share price volatility. 

Generally speaking, there are several areas 
likely not covered by insurers including criminal 
charges or negligence, and certain types of 
activity may face insurance limits. Furthermore, 
profit losses from production stoppages may 
not be covered and while liability insurance may 
cover spillage costs, it may not fully protect 
against wide-scale damage. Following the Tianjin 

explosion, it became clear that while the port 
was closed, some nearby companies were 
unable to operate production lines because of 
the impact on their workforce. 

Data from insurer Allianz suggests that very 
few companies have purchased “non-damage” 
business interruption insurance, which would 
cover such losses4. Global reinsurer Swiss Re’s 
latest Sigma report on global insurance also 
highlights the widening gap between economic 
and insured losses as a continuing issue. In 
2015, the gap was $55 billion. The rate of 
growth of total losses has outpaced the growth 
of insured losses. As a percentage of GDP, 
uninsured losses rose from 0.08% in the period 
1976–1985 to 0.17% in 2006–20155. 

Process safety can reduce costs
Aside from avoiding major hazards, a good 
process safety management system can 
help avoid onerous costs. A study by AIChE6 
(American Institute of Chemical Engineers) 
showed that chemicals and petroleum 
companies reported the following returns from 
their investment in process safety: 

–  5% increases in productivity through: 

 –  Improved reliability and mechanical integrity 
of equipment, causing fewer operational 
interruptions; 

 –  User-friendly procedures; 

 –  Improved team effectiveness; 

 –  Employee ownership of systems; 

 –  Enhanced troubleshooting; 

 –  Pre-emptive hazard identification; 

 –  Decreased turnaround time for minor repairs 

–  3% reduction in production costs through: 

 –  Improved yields; 

 –  Lower costs for waste stream disposal; 

 –  More efficient staff requiring less 
supervision; 

 –  Engaged employees participating in 
continuous improvement

–  5% reduction in maintenance costs through: 

 –  Effective written equipment maintenance 
procedures;

 –  Contractor safety programmes; 

 –  Repairing or replacing critical equipment 
before it fails; 

 –  Lower maintenance turnaround costs

4  Allianz, 2016. Global Claims Review 2015: Business Interruption In Focus. Accessed at:  
http://www.agcs.allianz.com/assets/PDFs/Reports/AGCS-Global-Claims-Review-2015.pdf.

5  Swiss Re, 2016. Sigma: Natural Catastrophes and Man-Made Disasters in 2015. Accessed at:  
http://media.swissre.com/documents/sigma1_2016_en.pdf.

6  Center for Chemical Process Safety, 2006. The Business Case for Process Safety. Accessed at:  
http://www.aiche.org/ccps/about/business-case-process-safety-pdf
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–  1% reduction in capital budget through:

–  Process hazard analyses for new projects and
facilities to mitigate risk over their useful life;

–  Inherently safer process designs that begin
in the conceptual phase;

–  Lower capital expenditures because project
teams have up-to-date process safety
information

–  20% reduction in insurance costs through:

–  Effective emergency planning and response
to help prevent minor incidents from
developing into major incidents;

–  Thorough incident reporting and
investigation programmes to prevent
incidents from being repeated;

–  Reporting and investigation of “near misses”
to identify potential problems early;

–  Lower casualty insurance premiums when
insurers detect that an effective process
safety program is in place.

Company Analysis
We reviewed Schroders’ top ten holdings across 
the mining and metals, and chemicals sectors 
against a proprietary set of criteria for process 
safety. We used our own set of indicators as 
we believe it is not possible to proxy true safety 
performance using the health and safety data 

that is currently widely available. We then applied 
a “safety risk multiplier”, which adjusts the scores 
based upon the regions a firm’s major assets 
are located in, and the types of commodity or 
chemical produced. 
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Fatalities 
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Separate process safety 
policy 

Management system 
explicitly addresses 

process safety or critical 
risk management 

Safety as a component of 
executive remuneration 

Seldom
reported

Process safety as a 
component of executive 

remuneration   

Leading indicators (e.g. 
near misses, process 

safety training) 

Lagging indicators (such 
as Tier 1 or Tier 2 

incidents) 

Contractors vs permanent 
staff 

Figure 4: How companies report against Schroders’ desired process safety indicators

Source: Schroders7

7  Tiered incidents scale from 1 – 4, 1 being the most serious. They are standard measures such as “loss of containment”,  
“recordable injuries”, “contractor capability”.
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8  Australian Mining, 21 March 2014. The Next Age of Mining?. Accessed at  
https://www.australianmining.com.au/features/the-next-age-of-mining/.

We found that:

–  Miners are behind the curve. There were 
no leading indicators reported across any of 
the ten mining companies we researched. 
Only one company mentioned process 
safety in executive remuneration. Given 
the increasingly complex nature of mines 
and mining regions, this is a concern for 
investors. For example, Rio Tinto forecasts 
that by 2025, 40% of copper mines will be 
underground compared to 26% in 2010 
which will present greater safety challenges8. 
Although the safety profile of a mine is very 
different to, for example, an oil rig, much 
can be learnt from the oil and gas sector in 
applying the principles of process safety.   

–  The chemicals sector is considerably 
better, but major gaps are evident. In 
the chemicals sector, the potential scale of 
damage plus increasing regulation means 
process safety is discussed more. Partly as 
a result of regulation such as the EU Seveso 
Directive, which requires companies to have a 
process safety management system, process 
safety is now a key risk management tool 
within the sector. Eight out of ten chemicals 
companies we looked at had an explicit 
process safety management system in place, 

and indeed several are required to do so 
under the EU’s Seveso Directive. Interestingly, 
we found no clear link between fatalities and 
better process safety management scores. 
This is likely because the latter may have 
been introduced as a result of the former. 

–  Only four companies out of the 20 
reviewed disclosed any leading 
indicators. However, we identified an 
upward trend: five companies had disclosed 
forthcoming improvements, often stating that 
they are starting to collect forward-looking 
data such as near misses.

–  No companies disclosed proportion of 
contractors vs permanent staff, year-on-
year. We are interested in this type of data 
particularly when it is supported by additional 
commentary on how the mix of staff affects 
the level and frequency of training required, 
and whether processes are reviewed regularly 
to accommodate staff changes. 

It is clear that most companies are just starting 
out on the process safety journey. Given 
the underwhelming disclosure and lack of 
comparable data, it is difficult for investors – at 
this stage – to fully understand how companies 
are approaching process safety, or to identify 
potential red flags. 

So can the data be linked back  
to disaster prevention?
As better metrics begin to creep into company 
reporting, we will be able to better predict 
patterns and spot red flags. These could be 
indicated, for example, by a large year-on-year 
rise in Tier 2 incidents, or a fall in the number of 
training days. 

Metrics that would be useful include:

–  Year-on-year Tier 1 and Tier 2 incidents, and 
possibly Tier 3 and 4

–  Loss of containment

–  Executive compensation aligned with critical 
risk control on safety (e.g. a balanced mix of 
leading and lagging indicators such as near 
misses). 

Importantly, absence of disclosure compared 
to peer groups is the most concerning red flag. 
If all companies in a peer group report Tier 1 
incidents and one does not, it signals at the very 
least that we need to understand why this has 
not been reported. 
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Improvements expected in 2017
Figure 4 on page 8 indicates that companies 
are ready to disclose the outcomes of their 
activities (e.g. fatalities), but not yet the underlying 
management systems that would help investors 
understand the company’s long-term health.  
As an active investor, we have been encouraging 
clearer management disclosure of process 
safety among investee companies – and expect 
to see improvements in 2017.  
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