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“
Foreword
This is the fourth edition of the risk quality benchmarking study for the Middle 
East energy industry. In 2013, Marsh issued a paper that set the context to 
compare the risk quality of the region against more than 500 global facilities.  
In 2015, Marsh repeated the study to understand developments in the landscape, 
and in 2018, a comparison of the evolution from 2014 to 2017 was carried out to 
examine changes in the region. In this report, Marsh assesses the changes that 
have happened in the region between 2013 to 2021.
This paper presents the regional trends 
within risk quality in the energy industry 
in the Middle East, with a comparative 
view of global peers. The objective is to 
give industry operators and insurers an 
understanding of the risk quality across 
the industry. This includes the impacts 
of marked global topics, such as climate 
change, and the increased relevance of 
topics that are becoming more prevalent 
such as environmental, social, and 
governance considerations, digitalization, 
and the effects of the COVID-19 pandemic.

Marsh’s risk ranking system provides an 
absolute measure of risk quality when 
compared against a defined set of criteria, 
while benchmarking determines a client’s 
(or even a region’s or industry’s) position 
relative to its peers. 

The proprietary systems have been 
developed and enhanced over the  
past 30 years and are informed by the 
views of both Marsh’s risk engineers  
and underwriters. 

Marsh developed its benchmarking tool 
to provide a proactive risk improvement 
approach based on current standards 
and best practice, in sharp contrast to 
improvement plans, based on historical 
performance. For many of our clients,  
these benchmarking reports have already 
proved to be a catalyst for change. 

Since the last benchmarking report in 
2018, Marsh has developed new analysis 
methods and tools that have contributed  
to an enriched view of the global and 
Middle East energy industry. 

These new tools include a catalogue 
of 2,000 risk ranking surveys from 800 
sites across five continents. These tools, 
data, and Marsh’s comprehensive risk 
engineering offerings, continue to 
contribute to improved risk quality in  
the region.

DAVID CAUSI
Consulting and analytics risk  
engineering leader 
Middle East and Africa
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Executive 
summary
There has been continued 
improvement in the risk quality 
of Middle East oil, gas, and 
petrochemical facilities compared  
to the global industry. It is 
particularly notable that in many 
areas the rate of change in the 
Middle East region continues to 
increase, whereas the global industry 
risk quality is in relative decline.
While risk quality in the Middle East improved between 2013 
and 2021, there have been minor fluctuations over the last 
10 years, as seen in the 2018 study. These fluctuations were 
most notable during 2020, a time characterized by the global 
COVID-19 pandemic, where there was a perceived decline in 
risk ranking quality.
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Fig 01|  Overall benchmarking scores — Middle East vs global 
2013-2021 
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Since 2020, operators in the Middle East have 
been more proactive. Measures have been 
established that allow energy operators to bring 
in specialized staff for key tasks, reducing the 
likelihood of postponement in planned general 
maintenance and turnaround. During the 
COVID-19 pandemic, a crucial topic was staffing 
assessment and identifying the minimum 
staffing required to run operations safely. 
Marsh engineers and risk engineers from the 
underwriting community played an important 
role in supporting operators in assessing and 
managing risks in this challenging period. 

As we found in our 2015 study, the most 
noteworthy improvement in the region is once 
again in emergency control, where scores 
have moved from the lower middle quartile to 
the upper middle quartile between 2013 and 
2021. Historically, Middle East facilities invested 
heavily in hardware (such as fire water networks 
and fire and gas detection), but these have not 
always been fully maintained or well operated. 

The data in Figure 02 indicates that risk 
engineering efforts in the region have 
successfully focused on emergency control 
management systems, an area where previously 
Middle East facilities rated behind their peers. 
The collaboration between governments and 
industry has been particularly important in 
developing civil defense systems for large 
industrial cities, resulting in world-class mutual 
aid associations. 
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Fig 02| Overall percentage improvement  
2021 vs 2013

This approach has strengthened the capability 
of operators to respond to large emergency 
scenarios, typically characterized by the 
limited likelihood of occurrence but, at the 
same time, extreme consequence in terms of 
direct damage and production losses. 

The high risk improvement recommendation 
completion rates across emergency 
control topics, by some of the large Middle 
East regional operators, are likely to be 
a significant contributing factor that has 
enabled the region to achieve such a dramatic 
change compared to the rest of the world. 
This suggests a high degree of integration 
between risk engineering advisers and energy 
operators in the region compared to other 
parts of the world. Additionally, it shows 
the improved maturity of safety culture in 
the region, as energy operators use risk 
engineering surveys to benchmark themselves 
against industry peers and implement 
improvements to reach the top quartile.  

A general improvement in management 
systems (software) has been observed, 
compared to previous years, thanks to 
initiatives established by the different 
companies operating in the region. Knowledge 
transfer to national staff and identification 
of safety culture as a fundamental element 
of the competencies framework, are major 
focus areas that have played a crucial role in 
improving the overall management systems 
score across the industry.
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Digitalization has supported this improvement, 
enabled by significant investment in the 
past 10 years. From a global perspective, the 
Middle East region is playing a leading role 
in promoting new technologies and systems. 
The digital transformation brings considerable 
progress in efficiencies for different work 
processes. However, such transformation 
comes with its own risks. Risk associated to 
the transfer of responsibility from human to 
machine, cyber risk, data management, and 
knowledge retention, are more prevalent as the 
industry undergoes a digital transformation.

Hardware remains a key strength in the 
region, benefiting from the fact that most 
refineries and petrochemical sites have an 
operational history shorter than 15-20 years, 
with an average of 10-12 years. This compares 
favorably to other regions where facilities 
are significantly older and also plays a crucial 
role in integrity and engineering standards, 
as more modern construction standards can 
considerably mitigate risk escalation, in terms 
of congestion and confinement. 

Most compellingly, overall scores for global risk 
ranking quality decreased from 2013 to 2021, 
whereas the Middle East has seen an increase 
in risk ranking quality.

Continued investment and improved 
work processes within the region show a 
commitment to addressing risk improvement.

Fig 03|  Middle East industry risk quality

Risk quality category
2013  

quartile
2015  

quartile
 2017  

quartile
2021  

quartile

Overall Lower-middle Upper-middle Upper-middle Upper-middle

Hardware Upper-middle Upper-middle Upper-middle Upper-middle

Software Lower-middle Upper-middle Lower-middle Upper-middle

Emergency control Lower-middle Upper-middle Upper-middle Upper-middle
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Hardware
Hardware continues to be a key 
strength, reflecting continued 
investment in new projects and robust 
investment in asset management and 
maintenance for existing facilities. 
In addition, refineries and petrochemical sites have an average 
operational history of 10-12 years, compared to other regions 
where facilities are significantly older. A facility’s age can play a 
part in the integrity of equipment, with equipment having yet to 
reach the time of increased failure rates on a typical reliability 
curve. Recently constructed facilities also benefit from the latest 
construction standards, bringing significant mitigation versus risk 
escalation, particularly in congestion and confinement associated 
with process unit layout.

Fig 04|  Hardware benchmarking — Middle East vs global 2021 vs 2013
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Fig 05|  Hardware - rate of improvement 2021 vs 2013

Globally, several new facilities have come online 
in recent years, with the Middle East receiving a 
significant share of such investments. Facilities 
in the Middle East have high levels of capital 
investment and often have expansive new land  
to build on.  

Areas covered by passive protection, such as 
fireproofing, are a common recommendation.  
New facilities have been built to higher standards, 
along with some retrofitting of older facilities,  
which has led to a significant improvement. 
Previously this recommendation had a high 
rejection rate, based on a presumption that the 
benefit of retrofitting existing facilities did not 
warrant the financial investment required.

Middle East facilities have benefited from higher 
levels of active protection. There is increased 
utilization of deluge to protect hardware that 
includes a large hydrocarbon inventory and large  
or complex machinery where a shutdown could 
lead to production loss. Such deluge systems are 
standard in the region. The application of deluge 
to protect critical machinery has significantly 
increased, however, there is still potential for 
improvement at some facilities.

As predicted in Marsh’s 2015 study, alarm 
management has improved, which is a key  
feature within process control. For new plants, 
there is often a significant period of time between 
start-up and achieving stable alarm management 

performance. Facilities that started operations  
in 2008 onwards have taken on board suggestions 
to invest in alarm management systems, which 
have now matured to achieving stable alarm 
performance. Yet, the Middle East still falls  
within the lower quartile for alarm response 
management processes and could develop this  
area to improve its scoring. 

In the Middle East region, power and water rely  
on government supply, so there is often no 
internal power production. From a benchmarking 
perspective, the lack of redundancy is viewed 
negatively, and some operators have progressed 
cogeneration plants for power and steam 
generation to limit this exposure. Facilities  

that can go into “island mode” for power  
supply are desirable and a common feature in 
European facilities.

Machinery features have seen higher improvement 
rates for risk ranking quality, as presence and 
support from manufacturers of equipment is more 
prevalent than in other regions.

Drainage, kerbing, and effluent have decreased 
scores as higher requirements are needed due to 
unprecedented weather events. Climate change is 
already affecting the Middle East, causing record-
high temperatures, widespread floods, and storms. 
This is reflected in scores for location and climate, 
as extreme weather events become more frequent 
and these facilities potentially require redesign. 
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Management 
systems (SOFTWARE)

Historically, the Middle East energy 
portfolio was perceived as having less 
rigorous management systems and 
or risk management practices than its 
global peers.
This was often due to less robust implementation compared to 
international norms. Incremental changes have transformed  
the process safety and safety culture within the region, leading  
to software risk ranking scores moving to be in line with global 
peers. Improvements have also been made through joint venture 
projects between major oil and gas companies that support  
global standardization in software systems. This has increased  
the focus on internal auditing, which has been instrumental in 
driving improvements. 

Overall global scores for software have declined, while the Middle 
East region has seen a slight increase with significant contributions 
from housekeeping and maintenance. In the region, software was 
the least affected area during the dip in risk ranking scores in the 
remote surveys that characterized 2020, although it is yet to recover 
to the standards prior to 2020.

Fig 06|  Software benchmarking — Middle East vs global 2021 vs 2013

 0.5  1  1.5  2  2.5  3  3.5  40

Corporate loss control policy

Ergonomics and operability

Systems of work

Control of ignition

Maintenance overview

Maintenance electrical

Maintenance mechanical

Maintenance instruments

Inspection

HS&E

Security

Housekeeping

Quality management

Contractors

Environmental monitoring

Jetty software

Middle East 2013 Middle East 2021Global 2021

Recruitment and training 
(operations)



Benchmarking the Middle East energy industry11

The decrease in global software scores could be 
due to increased expectations of the industry. 
As the fourth industrial revolution accelerates 
throughout the industry, new digital technologies 
are required to improve process safety and reach 
newly defined industry standards. Alongside this, 
cultural transformation in process safety, and 
and reformed attitudes to accept change, are 
paramount for facilities to improve software risk 
quality. This type of transformation can be more 
complex to implement and maintain than finding 
investment for new technologies. 

Like hardware, software systems age. Investment  
to transform these systems to the latest technology, 
versus the perceived benefit, could play a role in 
decision-making. The Middle East has an advantage 
as a significant portion of its portfolio consists 
of recent developments. At the same time, older 
global assets may be required to maintain legacy 
data for its lifetime. 

Corporate loss control has seen a marked increase 
through the improvement of process safety 
management (PSM), helped by a push from the 
insurance industry to work within international 
framework standards, and the introduction of 
process safety departments. Risk engineers have 
highlighted improved investigation techniques, with 
more effective follow-up and tracking processes. 
These techniques are supported by Marsh 
risk engineers through process safety culture 
assessments (PSCA) and loss prevention seminars 
(LPS events).   

Housekeeping has seen significant development, 
as it is largely representative of the process safety 
culture transformation in the region. Improvements 
in “engineering” housekeeping can be partly 
attributed to increased attention given to leak 
detection and remediation (LDR). This has been 
highlighted by Marsh risk engineers and supported 
by national standards. For example, the regulatory 
body in Saudi Arabia is mandated to record fugitive 
emissions annually, which thereby promotes LDR 
implementation. 
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Fig 07|  Hardware - rate of improvement 2021 vs 2013
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Emergency 
control
Emergency control scores are the most 
noteworthy improvement in the region. 
These scores have moved from the lower 
middle quartile to the upper middle 
quartile between 2013 and 2021. 
The data indicates that risk engineering efforts in the region have 
successfully focused on emergency control management systems, 
despite Middle East facilities historically rated as behind their  
global peers. 

This development has been supported in the Middle East by 
collaboration between governments and industry to develop 
civil defense systems for large industrial cities, which has often 
resulted in world-class mutual aid associations. The approach 
has strengthened the operators’ capabilities to respond to large 
emergency scenarios, typically characterized by the limited likelihood 
of occurrence but at the same time, extreme consequence in terms 
of direct damage and production losses.

An excellent mutual aid example is the Jubail Area Mutual Aid 
Association (JAMA’A), where the Saudi Arabian government operates 
an advanced civil defense system in the industrial city of Jubail. 
Exercises in Jubail are conducted and coordinated with adjacent 
facilities. During these activities, facilities are scored and compared 
to others, encouraging facilities to improve against their peers.  

 

Fig 08|  Emergency control benchmarking 2021 vs 2013
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In the Middle East, there is little regulation around 
the frequency of exercises, such as fire drills. The 
region, like other regions, could benefit from more 
frequent exercises. 

Emergency planning has seen substantial progress. 
In 2017, emergency planning was in the lower 
middle quartile, with fire pre-plans, in particular, 
requiring advancement. However, we note  
that emergency planning seen significant 
development since 2013, with the greatest 

percentage improvement of all emergency control 
risk quality features. 

In the region, hardware associated with emergency 
response benefits from sizable investments made 
in new facilities, investments that are less accessible 
to older facilities elsewhere in the world. 

This investment in emergency control, has resulted 
in the region moving to the upper middle quartile 
for this topic.   

Fig 09| Emergency control - rate of improvement 2021 vs 2013
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Summary
Following significant investment and 
an environment that has promoted a 
process safety culture, the Middle East 
has seen progress in all areas since 
2013. This is particularly notable given 
the slight global decline in risk quality. 
New projects and retrospective 
application of more modern safety 
features has meant the Middle East 
energy industry has advanced, even as 
global expectations are redefined. 
As in previous reviews, the continued improvement in hardware 
features has been driven by significant investment in new 
projects. A favorable economic environment, compared to other 
regions which are more sensitive to the impacts of oil price 
volatility, has supported this improvement. The average score 
of the Middle East region is further elevated by improvements 
in projects that include key hardware features in line with 
the latest international engineering standards. The effects of 
climate change in the Middle East (and all regions) will need 
considerable attention as increased risks, such as flooding, 
drought, and heat will drive the need for further investment to 
mitigate these risks. 

15
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Risk engineers and insurers often consider the 
features embedded in the software category as the 
most important in determining risk quality. Focused 
risk engineering efforts and greater commitment 
towards risk reduction from several Middle East 
sites are likely to have significantly contributed to 
the region’s rating improvement, which was at a 
faster rate compared to its global peers. Topics 
associated with operational excellence and asset 
integrity are focus areas for risk engineering teams 
in the region and globally. These are recognized to 
be the most recurrent causes of large losses (see 
The 100 largest losses in the hydrocarbon industry). 

The most noteworthy improvement in the region 
continues to be in emergency control scores,  
which have moved from the lower middle quartile 
in 2013, to the upper middle quartile in 2021. 
While the global industry has remained constant 
in its overall emergency control risk ranking, a key 
positive for the Middle East is the collaboration 
between governments and industry to develop  
civil defence systems for large industrial cities, 
resulting in world-class mutual aid arrangements. 
Within emergency planning, the frequency of 
fire drills remain an area for improvement in the 
coming years. 

Since 2018, Marsh has developed tailored and 
detailed risk engineering services (such as deep 
dive reports) to help the industry improve in these 
highly critical topics. In the Middle East regional 
risk engineering program, these tools and services 
are acknowledged to be valuable to both insurers 
and energy operators. Marsh believes that this 
consultancy-tailored approach, focused on topics 
characterized by high loss rates, will gradually 
replace the conventional risk engineering approach. 

The most noteworthy improvement in the region 
continues to be seen across emergency control 
scores that have shown improvements moving 
from the lower middle quartile in 2013 to upper 
middle quartile in 2021. Benchmarking studies 
and other value-added services, such as standard 
recommendation themes analysis, have enabled 
Marsh, together with our clients, to identify the key 
areas for improvement at regional, company, and 
site level. The expectation is that the Middle East 
region will continue to see more improvement over 
the next few years, potentially moving into the top 
quartile, if improvement rates are sustained.

https://www.marsh.com/us/industries/energy-and-power/insights/100-largest-losses-in-the-hydrocarbon-industry.html
mailto:https://www.marsh.com/uk/industries/energy-and-power/products/risk-engineering-deep-dives.html?subject=
mailto:https://www.marsh.com/uk/industries/energy-and-power/products/risk-engineering-deep-dives.html?subject=
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Position papers
Marsh’s global risk engineering team 
regularly produces position papers on 
a variety of issues faced by those in the 
energy industry, ranging from process 
safety to fire pre-plans. 

These papers are aimed to help clients 
improve their operational risks, and overall 
corporate risk profile. 

Marsh position papers are distributed 
to clients globally. They are available to 
download from our website, marsh.com

https://www.marsh.com/uk/industries/energy-and-power/products/risk-engineering.html
https://www.marsh.com/uk/industries/energy-and-power/products/risk-engineering.html
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Remotely operated emergency 
isolation valves (ROEIVs)
ROEIVs are safety-critical equipment. Their primary 
purpose is to provide effective and timely isolation 
of plant items containing hazardous substances in 
the event of the primary containment system failing 
(including leaks from pipework and associated 
fittings, and pump seals). 

Pre-start-up safety review
This position paper covers the value of the PSSR 
process — when to conduct one, who should  
be involved, the steps in a PSSR, monitoring,  
and checklists.

Process safety performance  
indicators (PSPI)
This paper explores how the development of an 
effective PSPI system can provide a clear view on how 
well process safety is being managed at a site and 
across the wider organization.

Fire pre-plans
The scope of this position paper includes the 
description and purpose, the ownership and 
development, and the format and content of fire 
pre-plans. It is applicable to any facility handling 
hydrocarbons and toxic materials.

Atmospheric storage tanks
As a result of the Buncefield incident in December 
2005, more guidance has been provided to 
designers and operators of facilities regarding 
atmospheric storage tanks. The guidance has been 
included within this position paper.

Managing the defeat of safety 
instrumented systems (SIS)  
trips and alarms
SIS are used extensively in the hydrocarbon 
processing industry to protect against hazardous 
events. A system for managing the defeat of SIS 
trips and alarms should be robust enough to cater 
for all eventualities; details on how to best manage 
this process are covered in this position paper. 
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Management of change (MoC)
It is well-documented that poor control of plant 
changes have contributed significantly to large  
loss events in the energy industry. The need to 
avoid such incidents and maintain good process 
safety management is the reason why all sites 
operating process plant need a robust MoC process 
as described in this position paper. 

Shift handover
A lack of effective information transfer has led  
to serious process safety incidents in the energy 
industry. This position paper provides guidance 
on how to establish accurate and reliable 
communication of information from one set of  
shift workers to another. 

Process hazard analysis (PHA)
Marsh Specialty’s position paper on PHA looks at 
the steps that can be taken to minimize the risk 
of a serious incident. Many of the PHA techniques 
discussed in this paper are considered to be well 
established within the industry, and standardized 
templates have been developed for organizations. 

Management of temporary repairs
Installation of temporary repairs in the energy and 
power industry has been an integral activity that 
has enabled businesses to manage ongoing plant 
operation for decades. This position paper reviews 
common repair techniques and focuses on the 
management, inspection, audit, and life-cycle analysis 
of a variety of temporary repair types.

Process isolation 
This paper defines the key attributes and 
processes required to establish a good process 
isolation management system in the oil, gas, and 
petrochemical industries. The paper also focuses 
primarily on operating site activities that require 
a break of the pressure envelope on systems that 
contain hazardous fluids, or critical utilities that 
have the potential to lead to significant losses.

Pneumatic pressure testing
In this paper, we summarize some of the key 
considerations when conducting a pressure test on 
process equipment. Common practical limitations, 
and respective solutions, are also described.
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businesses: Marsh, Guy Carpenter, Mercer and Oliver Wyman. For more information, visit marsh.com, 
follow us on LinkedIn and Twitter or subscribe to BRINK.

https://www.marsh.com/uk/home.html
https://www.marshmclennan.com/
https://www.marsh.com/uk/home.html
https://www.guycarp.com/
https://www.mercer.com/
https://www.oliverwyman.com/index.html
https://www.marsh.com/uk/home.html
https://www.linkedin.com/company/marsh-&-mclennan-companies-inc-/mycompany/verification/?viewAsMember=true
https://twitter.com/MarshMcLennan
https://www.brinknews.com/
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