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Abstract
The petrochemical industry is of significant importance and value to both the KSA and
the UK, but, although there are many similarities and differences between the two
environments, there have been few, if any, studies which directly compare them in terms
of PSM legislation, working practices and corporate policy. This research aims to
address this knowledge gap, by comparing the process safety management (PSM)
systems in the petrochemical industries of the KSA and the UK, in order to identify the
key points of commonality and divergence in safety legislation and corporate safety
policy between the two countries, and to determine the role of national culture in
accounting for any differences. The research concludes by identifying ways in which
both countries could learn from the other in the development and/or implementation of
PS and its procedures in the petrochemical industry.
In order to gather data for the research, a mixed methodology was employed, using a
questionnaire and in-depth interviews. In order to obtain views and perspective which
are representative of the full management structure, participants were selected from all
levels of management, and data was triangulated to highlight points of convergence,
divergence and complementarity. The findings identify some significant ways in which
both countries could learn from each other, particularly in terms of the relative benefits
of open-loop (no learning from feedback mechanisms) and closed-loop (feedbackdriven development) systems, and the different ways each country deploys and engages
with legislation, safety practices and national culture. The study also identifies a gap
between the two countries in relation to ‘institutional thickness’, which can play a key
part in economic development, and highlights differences and similarities between the
two systems in relation to gender and safety culture. Finally, the research makes
recommendations in the areas of education, motivation, legislation, regulation, and
PSM.
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Chapter One: Introduction
1.1 Background
In the centre of the Middle East lies the KSA. The Kingdom’s fortunes were enhanced
by the discovery of oil in the 1930s, and it has since experienced rapid economic growth
and infrastructural development. The Kingdom’s petrochemical industry remains its
main source of foreign exchange, and is largely state-owned, together with a few joint
venture companies. It is considered mainly an upstream industry – that is, it produces
crude oil and gas from natural reserves – and relies mainly on crude oil exports.
However, since the launch of the Saudi Vision 2030, the Saudi government is looking
to develop more petrochemical-related products (Saudi Vision, 2030). In the KSA, the
Saudi government takes responsibility for the development and promotion of legislation,
regulation of the industry and the punishment of those who violate the rules. In other
words, the Saudi government acts as the prosecution, judge and jury as regards all
aspects of legislation and policy in the Saudi petrochemical industry. However, there
are still huge concerns about its H&S record, particularly relative to what is being done
internationally, and in Western countries more specifically (Bubshait & Al-Juwairah,
2002).

Over the years, notable challenges have been identified in relation to the petrochemical
industry in the KSA. For instance, it is suggested in the literature that the majority of
petrochemical companies in the KSA will normally resort to cost-cutting methods to
control accidents rather than tackling H&S issues holistically (Balgheeth, 2016). The
lack of supervision and appropriate sites management procedures are other major factors
contributing to the spate of accidents in the industry (Al-Qahtani, 2014). The
significance of a lack of experienced workers across industries including the
petrochemical industry, and the unwillingness of management and workers to take
personal responsibility for the implementation of safety policies that exist in their
individual companies have been highlighted in the existing literature (see Abbas, 2008).

Facility managers and those directly overseeing workers in the KSA typically resist
complying with H&S legislation and regulations in their workplace (Balgheeth, 2016).
They tend to believe the answer to reducing the number of incidents and harm done to
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workers is through field-based practical intervention and via written policies; rather than
addresses specific problems (Mock et al., 2017). Nevertheless, there are still calls for
effective legislation and policies on H&S to be put in place as well as the need for
effective implementation, monitoring and evaluation mechanisms.

In contrast, the UK is a highly industrialised and developed European country which is
at the heart of global economic affairs. The UK’s petrochemical industry is characterised
as a private sector consisting of both upstream and downstream processes (the
processing of crude oil into finished products). The UK petrochemical industry is also
driven by technology and led by an independent organisation: The Health and Safety
Executive (hereafter, HSE). Yet the UK’s petrochemical industry also continues to
record cases of injuries and incidents. This brings into question the efficacy and
effectiveness of the existing pieces of legislations and policies aimed at preventing and
reducing accidents at petrochemical sites globally.

In both contexts, there are a number of identifiable factors which can affect the H&S
culture of a company working in the petrochemical industry including, but not limited
to, the availability of effective policies and regulations (DeJoy et al., 2004); the
establishment of working rules and procedures through industry practice (Hale & Borys,
2015); the “benchmarking of international best practice” (Tingey-Holyoak et al., 2015);
as well as the formulation of effective regulatory frameworks (Henriqson et al., 2014).
The H&S culture of organisations working in the petrochemical industry across
countries may also have a considerable effect on the entire safety pertaining to business
operations (Ankrah et al., 2010). Furthermore, H&S culture is a significant issue that
has the tendency to adversely impact how safe workers are (Atak & Kingma, 2011).

This research project explores process safety management (hereafter, PSM) in the
petrochemical industries of the KSA and the UK. The research seeks to address the
following specific research questions:


What are the principal differences and similarities between legislation
(regulation) governing process safety (hereafter, PS) and procedures in the
petrochemical industries of the KSA and the UK?
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What are the main differences and similarities between individual petrochemical
industry corporate policy covering PS, and related procedures, in the KSA and
the UK?



What are the cultural differences between the two national contexts, and what
role does culture play in any disparities in PS and its procedures in the workplace
in each country?

It is hoped that the research findings will highlight the potential lessons that either
country could learn from the other in the development and/or implementation of PS and
its procedures in the petrochemical business.

1.2 Research problem
The PSM systems in both the KSA and the UK show that at best, both systems are
designed to prevent and/or minimise accidents but not to avoid them completely. In just
six years (2004 to 2010) staff in the KSA petrochemical industry were involved in more
than 261,076 serious injuries (3413.9 for every 100,000 staff, which is more than 3% of
the workforce) (Alasamri et al., 2012). These Saudi figures are considerably higher
when compared to other countries. For example, in 2011 Germany had figures of 0.94
per 100,000 workers, and in the same year the UK witnessed 0.74 per 100,000 (HSE,
2014a). In 2008 the USA experienced 1.7 injuries per 100,000 staff who are employed
full-time (HSE, 2014a). In the same period in the KSA 2,176 work-related deaths
occurred; this represents an average of 28.3 deaths per 100,000 staff (Alasamri et al.,
2012). These grim statistics provide a glimpse into the current state of H&S in Saudi
Arabia’s petrochemical industry.

Implication of the current state of affairs
A significant implication is that, employees’ lack of understanding and appreciation of
the significance of PSM will probably result in them making decisions that are unsafe
(Carrillo, 2012). Another implication is that decisions made by management and/or
employees could significantly compromise not only their own safety but others’ as well.
Companies across the world have therefore devised ways and means through which
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management and employees combine well so that they are successful in accomplishing
targets covering safety issues (Han-Kuk et al., 2008).

This research therefore explores PSM in the petrochemical industries of both the KSA
and UK. It is hoped that the research outs provide useful lessons and highlights the
need for the development of stronger PSM cultures in the KSA, the UK and beyond.

1.3 Rationale for the research
Work-related injuries occur in the petrochemical industry in both the KSA and the UK
on a daily basis, but many have questioned the numbers in the case of the former (ACE
Insurance Brokers, 2016). The ability to effectively gauge and implement standards of
international safety is present in both the KSA and UK; creating policies and then
putting relevant measures into effect would make them safer places of work (FernandezMuniz et al., 2007). But with the KSA the existing literature shows that petrochemical
companies operating in the Kingdom have no clear strategy or mechanism to collect
data and link it to the causes of accidents (Fernandez-Muniz et al., 2007). However, the
establishment of clear cause and effect relationships regarding accidents in the
petrochemical industry, regardless of which country, is crucial. This information will
help promote a safer workplace which is a fundamental issue for the industry worldwide.

The petrochemical industry is internationally recognised and many organisations from
different countries have been encouraged to set safety goals for themselves (Young et
al., 2010). However, there exists a significant challenge for businesses that operate in
the KSA: the lack of a standardised H&S policy, guidance and legislation. Different
employees within and between different companies end up implementing H&S policies
in diverse ways (Alasamri et al., 2012).

Studies into the subject of H&S in the KSA in recent decades include the works of
Jannadi & Al-Sudairi (1995) and Alasamri et al. (2012). Yet little or no study has been
done that critically compares good practice between petrochemical companies in the
KSA and a developed western nation such as the UK.
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The safety culture across a particular country, and that which exists within an
organisation, are said to overlap (Chan & Chan, 2011). What is needed is a situation
throughout the industry in each country where workers are generally positive about
establishing a strong H&S culture; this will aid its legitimacy (Geller, 2002; Geller,
2010). Creating a more robust safety culture could also help produce safer working
conditions (Alasamri et al., 2012; Brown et al., 2006).

Over the years, some proposals put forward for consideration in the KSA in order to
effect change include; the adoption of measures calculated to promote safety within the
petrochemical industry (Geller, 2000); and the acknowledgement that resistance to
change among workers is common, especially if those changes do not sit well with the
culture (Geller, 2010). It is better if such measures are compatible with the
organisational culture of a company (Stare, 2012).
In the Saudi petrochemical industry, the link between an organisation’s culture and
safety culture generally is critical to improving PSM across the industry. For this to be
established, employers and employees need to better understand the rationale behind
H&S procedures being carried out (Adams, 2001) and appreciate that they benefit both
employers and employees (Adams, 2001;Ivensky, 2008).

This study is necessary to help compare and contrast the PSM systems in the KSA and
the UK in order that best practices can be shared and learned in what is a high-risk
occupation. The research outcome will underscore the huge significance of H&S in the
petrochemical industry globally.

1.4 Research aim and objectives
This study will primarily involve researching a variety of organisations in both countries
in order to identify the content of each individual organisation’s safety policies,
procedures and practices. The overarching aim is to explore safety management in the
petrochemical industry by means of a comparative study between the KSA and UK. The
specific objectives are laid out below:
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To investigate the main areas where legislation governing safety procedures in
the petrochemical industries of the KSA and the UK overlaps or differs.



To investigate the key differences and similarities between individual
petrochemical industry corporate policy covering safety procedures in the KSA
and the UK.



To investigate whether cultural and religious differences between the two
national contexts have any bearing on disparities in PS and its procedures in each
country.

It is anticipated that the research findings will highlight the potential lessons that either
country could learn from the other in the development or implementation of safer PSM
procedures in the petrochemical industry.

1.5 Scope of the research
H&S in an organisation needs updated regularly so that it remains effective. This project
is limited to H&S in the petrochemical industries of two countries: the KSA and UK.
The reason for this is that H&S issues have had a considerable effect on the lives of staff
working at Saudi sites but also plant located there. Specifically, the study focuses on the
degree to which Saudi petrochemical companies have established their own safety
culture and managed risks and safety compared to UK companies within the same
industry.

According to The HSE (2014b), safety culture in any firm is usually made up of a
combination of different values possessed by both individuals and groups. In addition,
safety culture could also be influenced by perceptions, capabilities, and ways of
behaviour, which decides their resolve as well as the effectiveness of H&S management.
On this basis, a company’s ‘safety culture’ is all to do with how that company typically
views the H&S of its staff as they carry out their work.

Project performance refers to how individual tasks are completed as part of a larger job
(HSE, 2014b). Safety performance covers how safety requirements and measures on
work sites have been executed and monitored within the organisation (HSE, 2014b).
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This monitoring and observation informs an organisation as to how it fulfils its
obligations towards maintaining standards of safety.

1.6 Overview of research methodology
The approach taken describes how the bulk of the information from participants was
collected by the researcher. The chapter is broken into five sections, each of which
illustrating a different aspect of the research process. A mixed methodology was applied
to this research; the quantitative method in relation to validity and reliability, and the
qualitative method in relation to key qualitative outcomes. Accordingly, the data is
interpreted from an interpretivism viewpoint.

1.7 Terminology
The following terms are key to understanding this piece of research:

Health: Health broadly encompasses both physical and mental health, as well as
wellbeing (NHS, 2019). Health is also referred to as the state of complete physical,
mental and social wellbeing, both physically as well as mentally (WHO, 2019).

Safety: Confer & Confer (1999) defined safety as, the condition in which a person is not
impacted by any risks. It would not matter if that risk were external risk or internal risk.

H&S: They also came up with a precise definition regarding both terms combined: The
state of being secure physically and mentally, as well as being free from risk from any
source, internally or externally (Confer & Confer, 1999).

It also refers to the measures put in place to reduce the likelihood of injuries or sickness,
whether those measures are put into effect by leaders in the company, community, or by
even by family members in the home (Confer & Confer, 1999). H&S, therefore is a
universal gauge that helps to recognise, assess and regulate risks to avoid potential harm
to individuals (OSHA, 2015). The scope, type or form of H&S issues are clearly related
to the particular place under consideration; this includes staff who work there, the
working environment itself as well as the kind of work being carried out (OHSA, 2015).
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H&S involves the recognition of different workplace risks and hazards, and how the
potential impact of these on staff is managed, minimised or eradicated entirely
(Occupational Health and Safety-Alberta, 2015). Implicit in this term are also the
methods used to help staff better appreciate the issues involved; training is central to
this (Occupational Health and Safety-Alberta, 2015).
Process safety: This is a clear scheme a company has which outlines how its operating
systems will deal with substances that endanger workers. For the petrochemical
industry, safe processes primarily involve the prevention of unplanned releases of
material or energy, which might lead to a major incident.

Occupational safety: This concerns the safety and protection of employee health and
wellbeing.

Upstream: This refers to the industry sector – sometimes referred to as the exploration
and production (E&P) sector – which obtains and produces crude oil and gas from
natural reserves.

Downstream: This has several aspects:


Refining crude oil



Processing and purifying natural gas so that it is fit for additional uses



Advertising and selling items created out of crude oil and natural gas.

Legislation: Laws and rules made by the government.

Regulation: Directions set by a government or other department under its supervision in
order ensures compliance in terms on how operations are carried out or the way workers
behave.

Standards: Criteria which measures whether something is of sufficient quality or
whether performs as would be expected.
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1.8 Thesis structure
The thesis is written in four parts, with the first part comprising the introduction,
research context and literature review. The methodology chapter represents part two of
the thesis; part three covers data presentation; and part four the discussion and
conclusion. Below is a synopsis of each chapter.

Part 1: Background
Chapter one – The introductory chapter provides an overview of the study, outlining the
research problem, research questions and objectives as well as the scope of the research.
The chapter also highlights the limitations of the study.
Chapter two – This chapter supplies the basic relevant information about the research
contexts – that is, the KSA and the UK. Specifically, it reviews the geography, socioeconomic and demographic characteristics of each, and how they impact the
petrochemical industry. The history of particular companies involved in the research is
also highlighted.
Chapter three – This chapter provides a comprehensive review of the relevant literature
regarding H&S in the petrochemical industry including an overview of the industry in
both countries; risk in the petrochemical industry; an overview of the major disasters
that have occurred in the industry; and existing legislation and regulations in the
industry. The chapter also covers safety management, national culture, organisational
culture as well as safety culture in both the KSA and UK. Finally, the literature on
process safety in both countries is explored.

Part 2: Methodology
Chapter four – This constitutes part two of the thesis structure. It outlines the research
approach; methods and data collection processes as well as how the data was analysed.
The chapter acknowledges the different methodological approaches available and
provides justification for the decisions taken. The ethical and practical challenges
encountered in conducting the research and how they were resolved are also featured.
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Part 3: Results
Chapter five – This covers the presented data and analysis of the quantitative component
of this research. Essentially, the chapter provides summaries of the results of the
questionnaires in forms that is readable. It also offers an interpretation of the
questionnaires using percentages.
Chapter six – This chapter presents the qualitative data in its analysed form. In this
chapter the data is triangulated emphasising points of convergence, divergence and
complementary. This means that due consideration was given to the views of the diverse
participants in the research – that is, upper management, middle management and
ordinary workers.

Part 4: Discussion and conclusions
Chapter seven – The discussion chapter, the penultimate, provides a summary of the key
findings of the research. The chapter also discusses the implications of the findings and
seeks to demonstrate how each research question is answered. Further the chapter
highlights the similarities and differences between the research findings and the relevant
existing literature.
Chapter eight – The conclusion chapter flags the key findings reached at the end of the
study. Significantly, it highlights the contribution of the study to knowledge, theory and
practice in the petrochemical industry. It also outlines the necessary boundaries of the
study suggesting where future studies might build on.

1.9 Chapter summary
This chapter provides an overall summary of the study reiterating the specific research
objectives and demonstrating how they were met. Finally, the chapter proposes a
framework based on the research findings.
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Chapter Two – Research contexts
This chapter focuses on the research contexts – that is, the KSA and UK. Specifically,
the chapter provides an overview of both countries including history, contributions to
the petrochemical industry, and brief outlines of each of the participating petrochemical
companies in this study.
2.1 History and economy of the KSA
This section provides a brief overview of the historical background of the KSA, its
geography as well as the socio-economic transformation since its discovery of oil and
gas. This is to help put subsequent discussions in context.
2.1.1 Background of the KSA
Of all the Arab nations in the world, the KSA is the second biggest, and in Western
Asia, it is the biggest. It measures 2,149,690 sq. km and has a population of more than
27,752,316 people with an annual population growth rate of 1.46% (UN, 2017). The
Kingdom has relied mainly on its natural resources since its establishment in 1932. The
export of fossil fuels has given the country one of the fastest growing economies in the
world (CIA, 2016). The Kingdom is also ranked highly in terms of its per capita income
in the 2014 Human Development Index (HDI) (Human Development Report, 2014).
This means that the health of Saudi citizens, their educational levels as well as standard
of living are relatively higher compared to other nations. The population of the Kingdom
is predominantly Muslim with Islam as its main religion. In 2014, the KSA’s gross
domestic product (GDP) was approximately $1.6 trillion, which ranked the Kingdom at
15th in the world (CIA, 2016).

Recently, Saudi Arabia has been undergoing series of social and economic changes,
notably, getting more Saudis into employment, allowing women the right to drive and
diversifying the economy. These initiatives are in place partly to attract foreign direct
investment, and partly to encourage the growth of the private sector. In addition, not
only is the Kingdom seeking to develop oil and gas extraction projects abroad, there is
considerable investment in sources of energy other than oil and gas – for instance,
nuclear power as well as in telecommunications (CIA, 2016).
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2.1.2 Geography of the KSA
The KSA is the largest country in the Arabian Plate and occupies about 80% of
the Arabian Peninsula. The country is situated between latitudes 16° and 33° N, and
longitudes 34° and 56° E. Border-wise, some have argued that the exact size of the
country cannot be determined, because its borders with Oman and the United Arab
Emirates (hereafter, UAE) are not clearly defined. However, it is assumed to be the 13th
largest state in terms of landmass, estimated as 2,149,690 sq. km (around
830,000 sq. mi). The country is mostly desert – Arabian Desert and some semi-desert –
with shrub land, as well as several mountain ranges and highland areas. There are no
rivers of any notes and only a few lakes. Temperatures during the day are often high
averaging between 113 °F (45 °C) and 129 °F (54 °C) in the summer, and around 84°F
(29 °C) during winter; but can sometimes get as low as freezing point, that is, 32 °F
(0 °C).

Figure 1: Map of the KSA

Source: www.googlemaps

2.1.3 Demography and migration
The population of the KSA has grown exponentially since the 1950s. The population is
comprised of over 33 million people, with around a third being non-natives (World Bank
Report, 2018). The country has a relatively younger populations with over 50% under
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25 years of age. Further, about 90% of Saudi citizens are Arabs, and the remaining 10%
made up of Afro-Asian, Europeans and Americans. In terms of foreign labour force, the
main sources include countries such India, Pakistan, Egypt, Yemen, Bangladesh, the
Philippines, Jordan/Palestine, Indonesia, Sri Lanka, Sudan, Syria and Turkey (Saudi
Arabia's Central Department of Statistics & Information, 2018).

2.1.4 Economy and energy sector
The KSA is perhaps the biggest economy in the whole of Middle East and ranked 18th
in the world. The Kingdom possesses the largest natural store of petroleum reserves and
currently exports more petroleum than any other nation. Globally, only four other
countries have larger reserves of natural gas in comparison with the KSA. In 2016, the
value of the total reserves in the Kingdom was estimated at US$34.4 trillion, ranking it
second only to China. The Kingdom’s economy is petroleum-based and is considered
an “energy superpower”. About 63% of Saudi Arabia’s budget and 67% of export
income stems from the oil and gas business (Geoffrey, 2018).

Officially, the KSA has about 260 billion barrels of petroleum reserves, comprising
about one-fifth of the world's proven total petroleum reserves. The petroleum industry
makes up approximately 45% of KSA’s GDP with around 40% being derived from the
private sector. Saudi Arabia also has a large gold-mining industry and other mineral
industries as well as a vibrant agricultural sector. The Kingdom also creates a large
number of temporary jobs per annum through the annual Hajj pilgrimage.

In 2000, the Saudi Arabian General Investment Authority (SAGIA) was founded to
stimulate foreign investment. This followed some negotiations which resulted in more
investment of this nature before the KSA was permitted to join the World Trade
Organisation in 2005 (Saudi Arabian Monetary Authority, 2018). The Kingdom also
developed a 10 year development plan stating from 2003. During this period, a number
of core services were privatised including health care, electricity, telecommunications,
the main water supply, some areas in education, traffic control and the reporting of car
accidents. Although the government prohibits foreign companies from investing in a
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number of areas of the economy, it has plans to open up certain sectors, such as
telecommunications, insurance, and power transmission/distribution.
The government has also attempted “Saudizing” the economy – that is, localisation of
the Kingdom's labour force, but with limited success. For instance, the first stage
of Saudization aims to have about 70% of sales jobs in the Kingdom filled by Saudis.
However, foreign workers still fill most jobs in the private sector. Unemployment is
increasing (about 12.9%), the highest it has been in the last 10 years (Françoise, 2015).

The Kingdom has also developed 5 year Development Plans, since 1970. These have
included plans to launch “economic cities” by 2020, expansion of the national economy,
as well as the provision of a greater variety of employment source for Saudis
(Kinninmont, 2017). The Crown Prince also pledged that the average annual income
should increase by over 100% from 2006 – 2020 (from $15,000 to $33,500).
2.1.5 Culture and religion
The KSA has long-established ways of doing things, which often stem from ancient
Arab traditions. A strict form of Islam which arose in the 18th century is central to this,
and continues to shape the entire culture of the Saudis. Officially, all Saudi citizens are
Muslims, it is illegal to belong to another religion. Depending on the source, it is
estimated that the Sunni population of the KSA range between 75% and 90%, with the
remaining 10–25% being Shia Muslim. There are also an estimated 1.5 million
Christians (non-Saudi citizens), and nearly 400,000 Hindus living in the KSA. There
may also be an insignificant number of atheists and agnostics in the KSA.
Due to existing religious laws, Saudi culture is homogenous – it all revolves around
Islam (Algumzi, 2017). Other faiths, festivals or religious buildings are thus limited. At
various times, each day businesses are closed for religious observance so that workers
can pray. Friday is considered the holiest day of the week and marks the start of the
weekend, which is Friday and Saturday. The Kingdom has two main state-recognised
religious holidays - that is, ‘Id-al-Fitr’ and ‘Id-al-Adha’.
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2.1.6 Specific petrochemical companies in the KSA
The petrochemical companies in the KSA reviewed as part of this research include:
Rabigh Refining & Petrochemical Company (hereafter, Petro Rabigh), the Yanbu
National Petrochemical Company (hereafter, YANSAB), the Yanbu Aramco Sinopec
Refining Company (hereafter, YASREF), the Saudi Yanbu Petrochemical Company
(hereafter, YANPET), and Saudi Aramco Mobile Refinery Company (hereafter,
SAMREF). Table 1 below provides a brief overview of these companies including their
ownership, products and production capacity.
Table 1: Specific petrochemical companies in the KSA
Company

Ownership

Petro Rabigh was
founded in 2005
and headquarters
in Rabigh, Saudi
Arabia

Petro Rabigh is a
joint venture
between Saudi
Aramco (37.5%),
and the Japanese
chemical
companySumitomo
Chemical (37.5%)
and the public
(25%). (US-Saudi
Arabian Business
Council, 2018).
The company is
owned jointly by
the Saudi Basic
Industries
Corporation
(hereafter, SABIC)
(55%), Ibn Rushd
and Tayef (10%)
and the public
(35%). It is Saudiowned.

YANSAB

YASREF

This is a joint
venture between
Saudi Aramco and
the China

Products
The company
produces and
markets refined
hydrocarbon and
petrochemicals.

Mostly
petrochemicals,
e.g. ethylene,
propylene,
polyethylene,
polypropylene,
ethylene glycol,
benzene, xylene
and toluene,
butene-1 and
butene-2 (Amiantit
Fiberglass
Industries Ltd,
2019).
Produces gasoline,
ultra-low sulphur
diesel, petcock,
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Production
capacity
400,000-barrels
(64,000 m3) per
day.

Estimated annual
capacity exceeding
4 million metric
tons (MT) of
petrochemical
products (Amiantit
Fiberglass
Industries Ltd,
2019).

400,000 barrels of
Arabian heavy
crude oil per day

YANPET
established in
1980 on the
western Red Sea
coast in the KSA

SAMREF

Petrochemical
Corporation
(hereafter,
Sinopec). (Saudi
Commerce, 2018).
This a joint venture
equally owned by
SABIC and
ExxonMobil.

sulphur, and
benzene.

(Oil and Gas News
Online, 2018).

Gasoline, ultra-low
sulphur diesel,
petcock, sulphur,
and benzene

Equally owned
joint venture
between Saudi
Aramco and Mobil
Yanbu Refining
Company (a
wholly owned
subsidiary of
Exxon Mobile)
Incorporation
(Saudi Commerce,
2018).

Gasoline, jet fuel,
heating oil and
diesel fuel, marine
and other fuel oil,
LPG and other
products (Aramco,
2014).

1.7 million tons of
ethylene per
annum (has plans
of increasing its
capacity to 1.8
million tons per
annum).
Approx.402, 000
barrels per day.

2.2 History and economy of the UK
This section provides a historical background, geography, as well as the socio-economic
picture and geography of the UK. It also provides information about particular UK based
petrochemical companies which participated in this research. Again, this is to help put
subsequent discussions in context.

2.2.1 Background
From 1603 to 1625 King James VI was King of Scotland as well as King James I of
England and Ireland. Nevertheless, each country remained an individual sovereign state,
keeping their legal, religious and political matters in-house. In the decades following
King James reign all three nations were involved in various interrelated conflicts, of
which the English Civil War is the most noted. Thereafter, for a short period of time a
Commonwealth of the three nations prevailed in place of the King. Following what
came to be known as the Glorious Revolution (1688), and Bill of Rights (1689) and
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Claim of Rights Act (1689) restored the monarchy, but as with the rest of Europe the
‘divine right’ of kings no longer held; moreover, professing Catholic could never
become the ruling monarch. The constitution was developed and founded on a
constitutional monarchy and what is known as the parliamentary system. During the
1600s, efforts were made to bring the three kingdoms together, but these proved fruitless
until 1706s when the Treaty of Union was agreed (Cynthia, 2014).

2.2.2 Geography
The UK sits between the North Sea and the North Atlantic Ocean. It comprises various
islands, the main and largest being Great Britain. It is just over 240,000 square
kilometres in size (94,060 sq. mi). Its coastline is just over 11,000 miles (17,820 km)
long. It is situated at latitudes 49° and 61° N and longitudes 9° W and 2° E. The Channel
22 miles (35 km) from France, the two being separates the south coast of Great Britain.
But underneath connecting the two is the Channel Tunnel; at 31 miles (50 km) (24 miles
(38 km) long it is the longest underwater tunnel on the planet (Briney, 2019).
Table 2: Constituent countries of the UK, size and population

Country
England
Scotland
Wales
Norther Ireland

Size
130,395 sq. kilometres
(50,350 sq. mi)
78,772 sq. kilometres
(30,410 sq. mi).
20,779 sq. kilometres
(8,020 sq. mi)
14,160 sq. kilometres
(5,470 sq. mi)
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Percentage of the U.K.
53%
32%
9%
6%

Figure 2: Map of the UK (Source:

www.googlemaps)

2.2.3 Demography and migration
Every ten years a UK-wide census is undertaken, and figures compiled by the Office of
National Statistics (hereafter, ONS). In 2011, the total population of the UK was
estimated as 63,181,775 making it the 22nd largest nation in the world and the third
largest in the European Union. Of this, England's population was around 53 million,
Scotland’s 5.3 million, Wales 3.1 million and Northern Ireland 1.81 million. The main
island is populous: on it are over 400 people resident per square kilometre, with around
10 million living in or around the capital, London (ONS, 2012).
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The 2011 census also revealed that over the previous 100 years, the number of people
aged between 0 and 14 years of age had decreased by 13% (18% compared to 31% in
1911). During that same period, the number of older people aged 65 and over went up
threefold (16% compared to 5% in 1911). That same year 47.3% of births were to
unmarried women. A further ONS publication four years later showed that 1.7% (2.0
per cent of males and 1.5 per cent of females) of the population identified as gay, lesbian,
or bisexual. Further 4.5% respondents replied, “Other”, “I don't know” or did not
respond. There are no equivalent figures for the KSA.
The UK has experienced phases of migration. Ireland’s Great Famine (18th century)
resulted in approximately 1 million people leaving for Great Britain, most crossing the
Irish Sea. After World War II, there was significant immigration from various British
colonies – especially from the Caribbean Islands and India – due to the long history of
the British Empire and partly due to the post-war need for more workers (International
Organization for Migration, 2018).

The ONS also recorded that between August 2018 the end of March 2019 more than
220,000 people moved to the UK with aim of remaining there for at least a year (ONS,
2019). Part of this influx has included people from A8 nations, newer EU states which
comprise the Czech Republic, Slovakia, Slovenia, Latvia, Lithuania, Estonia, Hungary
and Poland (for a time Britain restricted entry to people from Bulgaria and Romania and
Bulgaria, both of which joined the EU in 2007). Citizens of EU member states can live
and work anywhere in the EU. Within five years of joining the EU in 2004, the UK saw
a net increase of around 700,000 citizens from A8 countries (Migrant Advisory
Committee Report, 2008). During 2011 people from these nations made up more than
10% of the total number of immigrants coming into the UK (ONS, 2012).

Immigration and children born of immigrants, once they have entered the country, now
make up 50% of the population increase over the 20-year period from 1991 to 2001
(ONS, 2011). According to official statistics released in 2015, more than 25% of live
births in 2014 were to mothers who were not born in the UK (ONS, 2014). The countries
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these mothers came from include Poland, Pakistan, Nigeria, India, the Philippines,
China, Bangladesh, Nepal, South Africa and Somalia (ONS, 2015).

2.2.4 Economy and energy sector
The UK possesses a market economy, which is partially regulated. Using the market
exchange rate, the UK is ranked second in Europe and fifth in the world. The pound
sterling comes after only the US dollar and the euro in terms of currency reserves. About
79% of the UK’s GDP consists of the service industry (ONS, 2017). Besides Tokyo and
New York, London is one of the three “command points” or centres of the global
economy (Sassen, 2001) and globally the second-largest financial centre

Tourism still forms a significant role in the UK economy, with the country being among
the top three tourist destinations in the world. In 2017, London had a staggering 19.83
million international visitors, second only to Bangkok, Thailand (City of London, 2008).

The Industrial Revolution gave birth to a huge focus in the textile industry. Later on,
heavier industries like coal mining, such as shipbuilding and steelmaking dominated.
Due to British naval rule over much of the seas during the 19th Century, the banking,
shipping and general trade sectors blossomed; international trade grew exponentially
and dwarfed other countries. But eventually other nations caught up, and along with two
World Wars the playing field was levelled somewhat. Traditional industries such as
shipbuilding slowly declined over the ensuing decades. Manufacturing is now a far
smaller, but not completely insignificant part of the UK economy (Kitson, & Michie,
2014).

Part of that manufacturing base includes the automotive industry, and according to the
Aerodynamic Advisory Group (2018), the aerospace industry in the UK (6%) sits
behind only the USA (49%) and France (8%) in terms of worldwide market share.
The pharmaceutical industry in the UK is worth around $24B making it among the top
ten pharmaceutical markets globally. By European standards, the British agricultural
industry is intensive, highly mechanised and efficient. The UK is also replete with
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various natural resources; these include oil and gas, coal, iron ore, salt, clay, chalk, tin,
lead, limestone, silica and plenty land for farming (Sawe, 2019).

In 2014, the UK was, in terms of energy consumption (kWh per capita) the world's
thirty-ninth largest consumer (World Population Review, 2014) and in terms of energy
production it contributed 1% of the worlds and 10% of Europe’s electricity during 2018
(BP Statistical Review of World Energy, 2019). Britain has several big energy
companies; this includes two of the largest six or seven oil and gas companies globally
(known as the ‘supermajors’), BP and Shell. These two companies also form part of the
‘Big Six’, the UK’s largest energy suppliers.
Fossil fuels: In 2018, the UK produced just over 2% of the world’s natural gas in the
world and just over 20% of Europe’s (the largest, just ahead of Italy). As with oil,
production has been on the decline since 2004; and the UK has imported more natural
gas than it has produced. In addition, generators that use fossil fuels, especially coal, are
being slowly phased out due to its running costs. For instance, Longannet in Fife,
Scotland – once Europe’s largest coal-fired power station – was shut down in March
2016 after being in operation for almost 50 years (UK Energy, 2018). Since then, the
overall coal production in the second quarter of 2019, for instance, fell to a new record
low of 0.5 million tonnes, down 25% compared with the second quarter of 2018.

Surface mining production has also fell to 493 thousand tonnes per annum. This is as a
result of mine closures and falling demand for coal for electricity generation (UK Coal
Production, 2019). But underground coal gasification (hereafter, UCG) or ‘fracking’ is
a recent development which may add considerably to the UK’s production of gas. A
recent survey by the British Geological Survey estimated that there is around 1300
trillion cubic feet of shale gas across Northern England and the Midland Valley of
Scotland (Andrews, 2013). However, there are environmental and social concerns about
the water table being affected by chemicals, adding to an already warming atmosphere
and the possibility of minor earthquakes causing damage to buildings nearby.
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In 2018, Britain produced 50 million tonnes of oil, which equates to 1% of the world’s
production but more than two-thirds of EU’s. But this marks a steady decline since 2008
when the figure was 72 million tonnes (yet up 9% since 2017). In 2018, Britain
possessed around 2.5 billion barrels of proven oil reserves, the most of any other country
in the EU (BP Statistical Review, 2019).
Nuclear power: Just before the turn of the 21st century, nuclear power contributed
around 25% of the UK’s electricity production. Today that figure is nearer 20%, with
plans for it to be reduced to 10% by 2025 (World Nuclear Association, 2019).
Successive governments have changed policies on nuclear power; with plans now to
phase out many existing plants but develop new reactors Small Modular Reactors. This
process has just begun but only after thorough assessments have taken place.
Privatisation of much of the power industry has made matters more complex, as has the
entrance of players from outside the UK. For instance, in January 2019 Japanese firm
Hitachi suspended work at its site at Wylfa and Oldbury after having failed to agree
terms with the UK government; increased costs were cited as the main reason (World
Nuclear Association, 2019).

Renewable energy and the future: In 2013, renewables supplied 14.9% of electricity
generated in the UK. By 2018 that figure had reached 33% (lagging just behind natural
gas). Britain now generates 4% of the world’s electricity via renewables and 13% of the
EU’s. As an island, the UK is well situated to harness wind power. It has made
considerable advances in that regard, with some low hills in Scotland now being covered
in wind turbines and others recently installed offshore (BP Statistical Review, op.cit).
Even major, historic players in the energy industry are diversifying in order to meet
consumer expectations and demand and remain competitive. For instance, in 2018
SHELL UK acquired Britain’s 7th biggest energy supplier (First Utility), and rebranded
it SHELL Energy Retail Ltd. The company was made part of its New Energies Division
and a year later switched all of its customers to 100% renewable electricity (SHELL
UK, 2019).
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2.2.5 Culture and religion
The UK’s culture has been forged by various elements: it’s geographical position (being
an island); it’s history as an empire and major western power; and the fact that each of
its four major countries (England, Scotland, Wales and Northern Island) have distinct
cultures, with Scotland especially growing increasingly independent. During the
Victorian era (19th Century) Britain exerted great influence abroad, directly influencing
around 25% of the world’s countries, many now it’s former colonies. Some of these
include Canada, India, New Zealand, South Africa, Australia and the United States. The
legal and political system of each was greatly shaped by the UK.

Christianity and the Church had considerable influence on how Britain developed. The
Church of England – the established church in England – still plays a part of the political
process, as does the ruling monarch as ‘Defender of the (Christian) faith. The processes
and people are more titular yet still wield some influence. The media will often quote
responses by the Archbishop of Canterbury, the Church of England’s highest bishop, on
current issues, as it does the Roman Catholic Church from time to time. The country is
now considered post-Christian; a mix of multi-faith and secular influences with the
church still a significant but less influential player. The Church of Scotland is the
national church of Scotland but not subject to state control. The Church in Wales was
disestablished in 1920. There is no established church in Northern Ireland since
the Church of Ireland was disestablished in 1870 before the Ireland was split between
Eire (Ireland) and Northern Ireland. Although recent surveys indicate that many citizens
would call themselves Christian, the recent influx of migrants’ immigration and
demographic changes have caused the rise of other faiths, particularly Islam.

2.2.6 Specific petrochemical companies in the UK
The petrochemical companies that took part in this research include: SHELL, Petrofac,
Aker Solutions, BP and Total. Table 3 below provides summary information on these
companies.
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Table 3: Specific petrochemical companies in the UK
Company

Information
Shell U.K. Limited is developing and producing energy products. The
company provides coal, crude oil, gas, lubricants, LPG, diesel and
chemicals. The company has more than 50 interests in the North Sea
field. Around 10% of UK's oil and gas production is provided by Shell.

SHELL, UK

In terms of reporting, SHELL, UK has voluntarily reported on its
environmental and social performance since 1997.The company has a
societal approach to improve their way of operations with the aim to
reduce the impact the company has on the environment and to prevent
harm to employees. SHELL, UK also works to develop cleaner energy
solutions including the promotion of the use of natural gas and improving
energy efficiency. The company works to minimise the effect on the
environment of all its UK operations; play its part in helping to meet the
challenge of climate change; seek to protect biodiversity; and report back
on their performance and include relevant measures in employee
appraisals. Finally, the company’s approach ensures it complies with the
relevant laws and regulations and drives continuous improvements in
performance (World Energy Resources, 2016).
Petrofac Limited was founded in 1981 as a manufacture of modular plant
in Texas, USA. This company provides oilfield products to the oil and
gas industry around the world. The company, while registered in Jersey,
is headquartered in London and has other offices in Aberdeen as well as
KSA. There are 24 additional branches in different countries. Petrofac’s

Petrofac

organisational structure is made up of three functional departments: 1.
Engineering & Construction (E&C); 2. Engineering & Production
Services (EPS); and 3. Integrated Energy Services (IES). It is listed on
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the London Stock Exchange (LSE) and trades on FTSE 250 Index
(Petrofac, 2004).
This is UK-based, Norwegian oil services company providing oilfield
products, systems and services to oil and gas customers worldwide. The
company was known as Aker Kværnerin 1841, but in 2008 it was
Aker Solutions

renamed Aker Solutions. The company specialises in oil, gas, Energy and
energy process. In terms of ownership, 60% of Aker Solutions is owned
by Aker ASA, 30% by the Norwegian Ministry of Trade and Industry,
7.5% by SAAB and 2.5% by Investor AB. As of 2018, the company had
around 14,000 employees across more than 20 countries (Aker, 2008).
BP is a London based UK multinational oil and gas company. It is an
integrated company that operates in all oil and gas field, that include
exploration and processing, refining, distribution and marketing,
petrochemicals, electricity generation and trade. It also has investments
in bio-fuels and wind power regards renewable energy.

The British
Petroleum
Company (BP)

BP operates in approximately 70 countries and its services are divided
into two main divisions: Upstream (exploration of new oil and natural
gas reserves, establishment of access to the resources, and producing,
transportation, storage and refining of oil and gas) and Downstream
(refining, marketing, processing, shipping, trading and supply of crude
oil, petrochemicals and petroleum products). BP maintains more than 40
offshore oil and gas reserves, four onshore ports and a network of
pipeline that deliver about 50% of UK oil and gas production. Nearly
one-third of the global business activities of BP are found in the USA
(World Energy Resources, 2016).
Headquartered in Paris, Total is a French global company and one of the
major oil and gas companies in the world. The company was founded in
1924Its services cover the entire chin of oil and gas chin from the

Total

exploration and production of crude oil and natural gas to extraction,
storage, manufacturing, distribution of petroleum products and
international crude oil and product trading.
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Total has been listed as one of the largest oil companies in the world with
more than 96.0000 workers and has been operating on more than 130
countries since 2010.In 2014, Total became the first major oil and gas
company in the UK to acquire shale gas exploration rights. In the past,
Total has been involved in a number of major incidents in terms of
environmental and safety respects (World Energy Resources, 2016).

2.3 Chapter summary
This chapter explored the two national contexts for the research, seeking to highlight
their differences and similarities in terms of their geography, economies, as well as
social and cultural dynamics. It is hoped that a clearer understanding of these issues will
provide a solid background for appreciating the implications of this research.
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Chapter Three: Literature review
3.1 Introduction
Since the 19th century, petrochemicals produced from crude oil or natural gas fracture
-ing have been part of the manufacturing industry. The industry accounts for most of the
manufacturing sector in the KSA and in the UK has contributed more to the Treasury
than most other industrial sectors in recent decades (Michalis & Myrto, 2012).
Acetylene, benzene, ethane, ethylene, methane, propane and hydrogen are some of the
major petrochemicals, though there are numerous other chemical derivatives.
Petrochemicals were used initially as a cheap substitute for natural products in the
manufacturing sector, but eventually found their use in almost everything from drugs to
polymers (Brown et al., 2014). Petrochemical manufacturing processes can involve high
temperatures and pressures, fire and explosion hazards, as well as other hazards
associated with the handling and storage of toxic and corrosive chemicals (Brown et al.,
2014). It is essential these processes are safe for the entire workforce.

This chapter reviews the literature covering the petrochemical industries in both the
KSA and UK. As demonstrated above in chapter two, the two contexts are very
different; culturally, geographically and socio-economically. The differences also
include their individual industrial histories and how their safety procedures have
progressed. For instance, the KSA is a relatively recent industrialised nation, whereas
the UK was one of the first. This chapter therefore provides a review of the literature
including: a brief overview of the petrochemical industries in each country; risk in the
petrochemical industry; an overview of the major disasters that have occurred; as well
as relevant legislation and regulations. Further, dimensions such as safety management,
safety culture in light of national culture of both countries are reviewed. Finally, the
literature on process safety management in the petrochemical industry in both countries
is reviewed.

3.2 The petrochemical industry
Generally, the petrochemical industry is broken into two categories: upstream and
downstream. Upstream means extracting crude oil and gas stored within natural reserves
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and consist of - the discovery of new reserves of oil and gas using geophysical and
seismic surveys as well as potential drilling of oil and gas. It also includes wellhead
construction and construction of new facilities for production (Michalis & Myrto, 2012).
Upstream is also sometimes referred to as the Exploration and Production sector
(hereafter, E&P sector). In contrast, downstream means processing natural oil into
products that businesses can market (Michalis & Myrto, 2012). It is nearer the consumer
end and includes oil & gas distribution through pipelines and facilities for refining
liquefied natural gas, including plant and machinery liquefaction and regasification. It
also includes oil refineries, petrochemical plants and gas processing. In between the two
extremes are midstream operations that link upstream and downstream operations.
These consist largely of resource transportation and storage, such as pipelines and
gathering systems. This section highlights the points of agreement and disagreement
between the UK and the KSA in their petrochemical operations.

The KSA, underpinned by oil and gas exploration, is the Middle East's largest economy.
KSA is one of the Gulf Cooperation Council members (hereafter, GCC) that consists
also of Oman, Kuwait, Qatar, United Arab Emirates and Bahrain. The petrochemical
industry in KSA has grown from a locally based infant industry to the most important
contributor of the Saudi economy and a pillar of strength, spawning some of the world's
largest and most profitable companies through this rapid rise. The petrochemical
industry in KSA began with a single plant in 1956 but now exceeds 600 plants with
almost 300 of these facilities operating in industrial cities (Brown et al., 2014). The
growth of the petrochemical industry in Saudi Arabia is even more noteworthy given
that this transition took place in a very short time. These plants produce various products
for domestic consumption and exportation.

In contrast, the development of the UK petrochemical industry stems from longstanding design, engineering and manufacturing industries (Leavy, 2010). The main
drivers behind the industry in the UK are increasing oil and gas demands; the increasing
need for refined products based on petrochemicals; recent oil and gas discoveries in ever
more complex geological systems, and developments in technology; environmental
impact concerns; and new regulations that have powered the oil refining industry's
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growth and expansion. Its history is traceable to Scotland’s 19th century shale oil
industry and the subsequent discovery of oil at Hardstoft in Derbyshire after World War
I. Following the introduction of the Petroleum Production Act of 1934, UK’s oil reserves
were nationalised. In the 1950s was the discovery of oil in the Triassic Sherwood Sands
formation 1585 km below ground in Southern England, after which the Wytch Farm
oilfield was developed. Eventually, in 1959 once the Groningen gas fields were
discovered in the Netherlands, the connection between onshore and offshore oil in the
North Sea was established (Morton, 2014). Today, the UK has established world
leadership both upstream and downstream equipment. Particularly there is expertise in
project management and design, as well as production of compressors, generators,
pumps, compressors, valves, instrumentation and control systems, marine equipment
and sub-sea pipelines (Brown et al., 2014).

The downstream petrochemical sector in the UK refers to any part of the import, supply,
storage, distribution and or retail of petroleum and or petroleum products, into or within
the UK. The main activities involve refining, processing, marketing and distribution as
well as retail. The first as well as the most important aspect of the downstream process
is refining. Simply put, refining involves taking the extracted crude oil from the
upstream process and turning it into a number of usable products. Refining takes place
by carrying out a process called the fractional distillation process. In this process,
complex chemical materials are extracted through heating. These hydrocarbons are
found in crude oil. Refineries are an expensive and vital part of the petrochemical
industry, with an estimated cost of billions of pounds to build, run and maintain.

The second activity within the downstream stage is processing. During this stage, crude
oil along with natural gas is found underground, generally near to the oil source. In
addition, water and other impurities such as sulphur and ethane are removed as byproducts at the downstream processing stage. The refined natural gas has the most
common use in petrochemicals and polymers and is also variously used for cooking,
heating of fuel, or even cement and fertilisers production.
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Marketing and distribution are the third activity within the UK downstream
petrochemical sector. Marketing includes bulk selling as well as distribution of
petrochemical products. Marketing also involves setting appropriate prices and
strategies are based on a number of factors including economic conditions, as well as
political, and usage rates of rigs and oil contracts. In terms of distribution, a number of
the large organisations in the field also called mid-stream companies play an important
role in the exportation and transportation of refined oil and manufactured natural gas.
These are sent to the factories and storage facilities owned by themselves or others, and
for retail outlets.

Retailing the end product is the final stage of the downstream process in the UK. Some
degree of these sales will come directly to consumers through the selling of petrol, diesel
and other oil. However, large quantities are also distributed to manufacturers, power
plants, and to the transport sector. The downstream sector also serves markets and
customers by numerous products, such as oil for heating, synthetic rubber, fertilisers,
antifreeze, lubricants, pesticides, and pharmaceutical products. In addition, some of the
major companies have integrated services and manage all the downstream process
elements themselves, even in the retail sector. Nonetheless, within the entire industry,
there are only a few such organisations that do this such as Total, BP, and SHELL. This
does not mean that these companies do not collaborate with other companies. They do
collaborate with many other companies in the sector and operate on one-to-one
contracts.

The UK has vastly more experience than the KSA in the oil & gas sector. This gap
between the two countries is observable not only through the depth of general expertise
but also the extent of the investigatory work required after major incidents, incidents
and accidents. This means that the industry in the UK has access to more information
for analysis, which helps in their understanding of errors thereby providing grounds for
learning (HSE, 2009; HSE, 2006). In acknowledgement of the risks prevalent in the
petrochemical industry regardless of context, the next section explores the matter of risk
within the petrochemical industry in both the KSA and the UK, and the nature of human
error.
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3.3 Human error
Historically, human error has been one of the main causes of accidents in the
petrochemical industry. Recent years, however, have seen significant efforts to change
this. Principally, this is because, in the past, the impact of human was usually limited to
the immediate environment. Today, however, the advanced and much larger nature of
plants using high technology, including nuclear power plants would mean that any
minor human error may have the potential to cause serious damage, perhaps over
multiple generations and on large geography perhaps even continents (Reason, 1990).
For instance, the terrible cost of human error in industrial accidents such as: the Tenerife
runaway collision in 1977; Three Mile Island accident in 1979; the 1984 catastrophe of
Bhopal methyl isocyanate; the 1986 Chernobyl Catastrophe; the capsize of the Herald
of Free Enterprise; the King’s Cross tube station fire in 1987 and the Piper Alpha oil
platform explosion in 1988; The Deepwater Horizon Oil Spill in 2010 and the
Fukushima nuclear power plant disaster in 2011, are immeasurable (Kate, 2016). This
section of the literature review seeks to explore the types of human error.

3.3.1 Types of human error
Reason (1990) has noted that a typical problem with classification of errors is that of
integrating the particular situational causes of an error type with the fact that it may
actually be something very basic, perhaps occurring due to a minor variation in a process
or caused due to a new process. He further observed that a classification that highlights
the first type at the cost of the second type has the potential to ignore or miss large
uniformities in ways of error that are more predictable. Yet one that neglects the local
situational factors will perhaps be of only partial use for practitioners, and will not
accommodate casual correlations between fundamental error patterns and immediate
task features that are potentially significant. Therefore, there is no universally agreed
human error classification. However, it is possible to classify human errors at three
different levels – that is, contextual, behavioural, and conceptual levels. These three
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classifications answer the questions, “Where?” (Contextual); “How?” (Behavioural)
and “What?” (Conceptual). These three classifications are explored below.

Contextual level: This level of classification looks further than the formal features of
error and includes specific assumptions of causality (Reason, 1990). However, the
‘surface’ information is not disturbed by these assumptions in most cases. Notable
contextual triggering features include anticipations and perseverations. The contextual
level of classification is valuable because this illustrates the complex interaction
between ‘local’ causes and the underlying patterns of error. Contextual level of
classification also addresses the question of the reason that causes a mistake to occur
when it occurs in the behavioural process and thus emphasizes the significance of
capturing maximum data about the circumstances surrounding the error, both internally
and externally. Simply, contextual level of classification acknowledges the essential
relationship between the type of error and the context of the situation or function in
which the error occurred. The limitation of the contextual level of classification is that,
it cannot describe why the same of very different conditions do not always cause error
forms.

Behavioural level: Mistakes can be classified at the most on the surface level according
to easily observed aspect of the error in question. The formal attributes of the mistake
can be included (such as mis-ordering), or its effects (type and severity of the injury or
the damage done) (Reason, 1990). Classification of the applied data used at this level
might as well be related to such issues like ability or chances of recovery, degree of
human contribution to the error compared to machine, and whether the error is attributed
to the person operating the machine or due to the inherent design flaw of the machine
itself.

Conceptual level: The final level is based on assumptions about the mental and thinking
processes involved in the cause and commitment of errors. Unlike the previous two, the
conceptual level of classification is based on conceptual inferences as compared to
apparent features or context of the error (Reason, 1990). The conceptual level of
classification therefore appears to provide the furthest shift from the obvious superficial
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data and further into the field of hypothesis and speculation. It is considered potentially
the most fruitful of the three classifications because it seeks to identify underlying causal
mechanisms. Distinction is also made between error types and error forms in the
literature, explored below.

3.3.2 Difference between the types and forms of error
Types of error relate to the suspected source of an error within the phases of creating
and then take an action sequence (Reason, 1990). The stages under error types are
defined under these three main titles: preparation, processing, and implementation.
Preparation signifies the processes in which a goal is defined and the means to
accomplish it is determined. The processing phase of some varying time period may
occur in the middle of creating tasks, and executing them. The stage of execution
includes the procedures involved in the actual implementation of the project. The
relationship between these three phases and the primary forms of error is illustrated
below.
Table 4: The relationship between these three phases and the primary forms of error

Forms of error, on the other hand, are recurring variations of imperfection that occur in
all types of mental action, regardless of the type of error (Reason, 1990). Forms of error
are usually present and visible in errors such as lapses or slips. Failure forms are so
common that their existence is extremely unlikely to be related to a single thought
entity's failure. Examples of error forms include similarity and frequency biases.
Considering the diversity between the UK and KSA, the next section explores the risk
within the petrochemical industry in the two countries.
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3.4 Risk in petrochemical industry
The petrochemical industry is probably one of the earliest globalised sectors where
safety concerns began to be taken seriously. Its rapid development around the world has
been accompanied by human and property losses through fire, explosions, toxic and
hazardous material spillage, the failure of equipment as well as other accidents. The
dangers of the petrochemical industry also raise serious environmental concerns due to
pollution (Flynn & Theodor, 2019). Collectively, the petrochemical industry poses a
significant environmental risk to the society if safety concerns are not taken on board.
Risk management is therefore one of the major daily activities necessary in the
petrochemical industry around the world in order to guarantee a strong safety culture.

Conceptually, risk management in the petrochemical industry is generally seen as the
process of systematically defining, assessing and careful management of risks critical
to the business. It is part of a process of change the energy industry worldwide has been
subjected to cause by pressures brought upon by the changes in political and social
systems (Burke & Stephens, 2017).

Indeed, all forms of risk threaten the continuity of the industry and affects the value that
the organisation intends to create. Traditionally, manufacturing organisations usually
constitute their competitive advantage from the four important aspects of quality of
product, the lower cost of production, distribution and sale, and by how flexible they are
increasingly becoming aware of how important is H&S in the industry (Savic, 2001).
This is seen to be of utmost strategic importance. It is therefore necessary that risk is
properly managed and given the highest priority at the workplace within the
petrochemical industry (Mechhoud, 2016).

Risk in the petrochemical industry is often associated with injuries to people, damage
to assets, pollution, interruption to business and damage to properties. The key objective
of PSM in the petrochemical industry is to prevent fire, explosion and the release of
dangerous chemicals that may expose workers and other people to serious hazards. An
appropriate PSM programme must take a systematic approach that evaluates the entire
chemical process within the industry. It must also involve instituting and effectively

48

implementing a hazard identification approach at the work place. The approach must
involve all stakeholders in risk assessment and control.

In order to mitigate risk and increase safety organisation, firms undertake risk and safety
studies and adopt a multi-directional mitigation approach. Safety of an organisation’s
operations and equipment can be studied and analysed using, for example, Hazard and
Operability Studies (HAZOP) and Layer of Protection Analysis (LOPA). HAZOP is a
methodical tactic that helps to identify and recognise possible hazards that might cause
new or existing equipment to fail (Flynn & Theodore, 2019). HAZOP studies regularly
yield scenarios that require further embellishment in order to demonstrate how the
targeted risks are achieved. LOPA is a streamlined quantitative tool for evaluating the
risk of scenarios already identified (Flynn & Theodore, 2019). LOPA is an easy tool to
assess, identify, document and challenge existing risk-reduction situations and
safeguards. LOPA indicates whether risk targets are met or exceeded and offers a
rational distribution of personnel and equipment. These techniques are part of a safety
system designed to ensure risk is kept at an acceptable level.

Theoretically, there are four main areas of risk for any hazardous technology:


Risk of personal injury or risk of damage to equipment.



Risk arising out of mistakes committed by critical controllers of equipment on the
front line resulting in an accident.



Risk caused by continuous build-up of concealed or underlying conditions in the
function of maintenance as well as management and organisation functions, which
may lead to causing damage to the facility.



Risk to others such as stakeholders, to the environment and the area that surrounds
the facility (Reason, 1997).

This industry is vulnerable to the first three types of risk, and especially the fourth. This
calls for petrochemical companies to implement active risk management and build a
strong safety culture. Petrochemical companies need systems of management with good
management procedures, systems for controlling risks and precautions in the workplace.
Other aspects of an effective process of managing risk involve hazard perception and
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detection, assessment and control of risk, and general risk management and risk
mitigation. Risk mitigation can be done by taking pre-emptive measures such as
avoiding risk, transfer of risk, which will lead to reduction of risk itself. Thereby
reducing the number of serious or non-serious incidents (Savic, 2001). In addition to
these, Savic (2001) have also highlighted performance monitoring which can lead to
risk control. Safety in petrochemical plants should not be looked at as something to
respond to, but it must be incorporated at the design phase itself and must be based on
the philosophy of ‘inherent safety’. This entails reducing the amount of hazardous
material or replacing it by making use of processes that use alternative routes and
substituting it with optimum or efficient ways of processing as necessary; ensure
equipment that is well engineered and safe (properly designed, constructed, operated
and maintained equipment); and establishing safe operational procedures.

In the KSA, the petrochemical industry is an international sector with more than 40,000
employees (Alshahrani et al., 2014). The Saudi economy depends profoundly on its
petroleum-associated industries, including refining and downstream petrochemical
industries, which are undeniably the lifeblood of the Saudi economy (Alshahrani et al.,
2014). In the past, the Saudi energy sector at large had been a target of terrorism. For
example, in February 2006, the country’s security prevented an attempted suicide bomb
attack directed at a petroleum processing facility located in Abqaiq. Following the
attempt, the Military Security and National Guard increased the number of guards to
approximately 20,000 (Salem & Harish, 2018). More recent cyber-attacks on Saudi
Aramco and RasGas companies in 2012 have raised serious safety and security concerns
across the many oil and gas organisations operating in the Middle East (Salem & Harish,
2018). Further, in September 2019 Houthi rebels, who have been fighting a Saudi-led
coalition in nearby Yemen for several years, claimed responsibility for drone attacks on
Saudi Arabia’s – and the world’s – biggest oil refinery processing plant in Abqaiq. One
source claimed the result was a temporary loss of nearly half of KSA’s crude oil
production capacity. These threats represent an additional risk to be addressed by the
sector, above and beyond normal process risks.
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While new technological developments have reduced the environmental impact caused
due to the process of exploration for oil and more significantly its extraction, the Saudi
petrochemical industry still faces some big environmental issues. Drilling of wells
offshore, for example, has a negative effect on the structure of the coastal shelf. It also
adversely affects life in water and marine ecology. In addition, carriage of oil to world
markets carries a significant spillage risk. These are usually done by large sized tankers
or through pipelines, and there have been even risks of sabotage recently. Yet despite
this, few major accidents have been reported in the Saudi petrochemical industry over
the years. However, that does not detract from the fact that Saudi petrochemical
companies have tended to focus neither on the management of hazard risks nor process
safety management. This serves to underline why a comparatively poorer record on
H&S exists compared to the UK (Ramady, 2005).
The UK’s petrochemical sector is a big industry and is in fact one of the biggest globally,
comprising 6 functioning refineries, more than 50 terminals and a widespread pipeline
carrying more than 30 million tons of petroleum every year (Gary et al., 2007). This
industry provides employment for over 150,000 individuals at refineries and forecourts,
as contractors, and as office employees. Moreover, it contributes to more than 85% of
UK energy use (Orszulik, 2008). The petrochemical industry appears to be one of the
safest sectors in the UK, with proportionally fewer injuries compared to other industries
in the manufacturing sector. It also compares favourably with other sectors with regards
to employee safety. Nevertheless, a number of severe disasters have happened that have
forced the UK government to place greater emphasis on safety. The Piper Alpha disaster
which occurred in July1988 had a death toll of 167 marking a turning point in offshore
safety (Woolfson, 2013). The next section provides an overview of the major disasters
that happened in this industry over the years.

3.5 Overview of major disasters in the petrochemical and its related industries
A major accident may be defined as a fire, explosion, or a significant release of
environmentally harmful or toxic material with costly or damaging consequences in
terms of fatalities and injuries, pollution, loss of revenue, damage to the assets, and/or
company reputation. Major incidents have been in existence in the petrochemical sector
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for a long time. These major incidents have been well documented, and a number of
important and useful lessons could be taken from these past experience. Research in this
industry recognises the importance and emphasis on safety is an important facet of
accident prevention (Michalis & Myrto, 2012). However, a major accident has the
potential to bring about harm or cause detriment to people in a very short time compared
to avoiding all damage in perhaps more than 10 years of a combination of programmes
about safety.

The primary and fundamental reasons of major accidents are usually connected to
unsuccessful PSM (Kerin, 2017). The range of process safety activities is enormous –
all activities on any petrochemical installation have an element of process safety. Such
activities can prevent accidents if they are done well, or cause accidents if they are not
done well, or not implemented at all. PSM procedures are therefore necessary to reduce
the risk of major accidents. This section provides an overview of the major
petrochemical and other related industry’s disasters that have taken place in the last few
years.

3.5.1 Industrial Accidents in Saudi Arabia
Date
April, 2021

Organization
Saudi
Aramco
plants in
Jubail and
Jeddah
Saudi Sasref
– a subsidiary
of Saudi
Aramco

Accident
Yemen’s Iran-aligned Houthi Movement allegedly
fired 17 drones and two ballistic missiles at targets in
Saudi Arabia, including the Saudi Aramco plants in
Jubail and Jeddah (Reuters, 2021).

October,
2018

Jubail and
Yanbu

One worker reported died, and 11 injured in the fire
incident at a petrochemical refinery in western Saudi
Arabia – a subsidiary of for Jubail and Yanbu (ARAB
NEWS October 2, 2018).

October,
2016

Saudi
17 workers reportedly sustained different degrees of
Aramco crude injuries, and two died through a fire accident at a
oil plant in
Saudi Aramco crude oil plant in Alwsea near Riyadh.

October,
2019

Two contractors reported dead and two others injured
in an incident on a vessel owned by Saudi Sasref – a
subsidiary of Saudi Aramco (Construction Week
Newspaper, 2019).
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September,
2016

April, 2016

December,
2012

November,
2007

September,
2006

February,
2006

Alwsea near
Riyadh
Saudi
Aramco’s oil
plant in Ras
Tanura in the
Arabian Gulf

All were hospitalised with three needing intensive care
treatment (Oil & Gas Middle East.com, 2016).
Eight workers (six contractors and two employees)
reported injured after a fire erupted at Saudi Aramco’s
oil plant in Ras Tanura in the Arabian Gulf. This was
described by the company as a minor incident without
fatalities. The cause of the fire was not immediately
detected.
United
Twelve people reportedly lost their lives and 11 were
Petrochemical injured in a fire at United Petrochemical Co. plant in
Co. plant in
Jubail – a subsidiary of SABIC. The fire reportedly
Jubail – a
started during the plant’s maintenance causing thick
subsidiary of black smoke, which suffocated the contractors at
SABIC
work.
The dead and injured included technicians of the
maintenance contractors (ARABNEWS, April 16,
2016; SPA, April, 16, 2016).
Jubail
Industrial
City

Six expatriate workers and others reportedly killed in
an explosion of a chemical waste plant in the Jubail
Industrial City. Two trucks also caught fire (ARAB
NEWS, 2012).
Hawiyah
28 people (5 workers and 23 non-workers) reportedly
plant of Saudi dead, and 12 missing in a gas pipeline explosion at the
Aramco
Hawiyah plant of Saudi Aramco (WAVE 3 NEWS,
2007).
Saudi
One worker reported dead after a fire incident
Aramco’s Ras (accidental hydrocarbon leak) at Saudi Aramco’s Ras
Tanura oil
Tanura oil terminal (ARAB NEWS, September, 2006).
terminal
Saudi
A gas leak at Saudi Aramco’s Al-Juaymah gas plant
Aramco’s Al- killed two employees and injured four others.
Juaymah gas
plant
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3.5.2 Catastrophic petrochemical accidents outside Saudi Arabia
Date
June, 2019

July, 2013

October,
2012
March, 2011

April, 2010

February,
2010
August, 2009

December,
2008

December,
2007

Country
Philadelphia
Refinery
Explosion, USA

Accident
The explosion and fire led to minor injuries, and
was catastrophic to business operations. It
destroyed the alkylation unit of the Philadelphia
Energy Solutions refinery, where crude is
converted to high octane gas.
Lac-Megantic
47 people reportedly killed following a
Derailment,
derailment of an oil shipment train. The
Quebec, Canada derailment was accompanied with fire and
explosion, leading to lost of lives and destruction
of properties.
Hurricane Sandy This caused an explosion at a Consolidated
Disaster, USA
Edison power plant. There were no officially
reported casualties and/or injuries.
Tohoku
This caused the Fukushima Daiichi Nuclear
Earthquake and Accident in Japan (the largest nuclear disaster
Tsunami, Japan after Chernobyl). It resulted in no direct fatalities
but some of the plant’s workers suffered severe
injuries.
Another accident which occurred as a result of
the Tohoku Earthquake and Tsunami was the
Ichihara gas tank fire, Chiba Prefecture. This
was a fire in a natural gas plant at the Ichihara oil
refinery. It resulted in fatalities and destruction
of properties.
11 workers were reported dead as a result of the
oil spillage which was accompanied by
explosion and massive fire in the Gulf of
Mexico.
This was a large explosion at the Kleen Energy
Systems in Connecticut. This resulted in 5 deaths
and 27 injuries of varied degrees.
75 people were reported dead, and others
severely injured as a result of the accident, which
was caused by a turbine failure at the
hydroelectric power station.
This resulted in the lost of 1.1 billion gallons of
coal ash.

Deepwater
Horizon Oil
Spill, Gulf of
Mexico, USA
Connecticut
Power Plant
Explosion, USA
SavanoShushenskava
Power Station
Accident
Kingston Fossil
Plant Coal Fly
Ash Slurry Spill,
Tennessee, USA
T2 Laboratories This was caused by an explosion of a runaway
Explosion and
reactor used for the production of gasoline
Fire,
additives.
Jacksonville,
Florida, USA.
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December,
2005

Hertfordshire
Oil Storage
Terminal Fire,
UK

This followed a series of explosions at an oil
storage depot in Buncefield. It resulted in 40
injuries and over 2000 nearby residents were
evacuated, with an estimated loss of around £1
billon.

March, 2005

BP Texas City
Explosion,
Texas, USA

This accident at a major BP refinery in Texas. The
flooding of a distillation tower, overheating and
over pressurisation and then spontaneous ignition
caused this. The casualty rate was 15 deaths and
over 170 injuries.

3.5.3 Other historic accidents
Piper Alpha Accident, UK: This happened in 1988 and is considered to be one of the
worst oil field disasters to date. The Piper Alpha platform was an offshore platform to
extract oil & gas located off the east coast of Scotland in the North Sea. It was destroyed
by a large explosion which was caused by a leak due to regular repair and maintenance,
which was undergoing on a high-pressure condensate oil pump and a safety valve
(Woolfson & Beck, 2000). It cost the lives of 167 men with a financial cost estimated
at over $3 billion. The Cullen Report was commissioned to investigate the accident.
Bhopal disaster, India: The Bhopal disaster in India, also known as the Bhopal gas
disaster, featured a gas leak and is considered the worst ever disaster in the chemical
industry. It occurred in 1984 but left an indelible mark through its extreme effect on
legislation and practices concerning the petrochemical industry across the world,
particularly in the United States (Jasanoff, 2007). The immediate reason of the incident
was due to the contamination of the Methyl Iso-Cyanide (MIC) storage tank (Kletz,
2009). The magnitude of the disaster and its consequences was extensive. Around 6,000
people were killed and about 600,000 others were injured and/or faced resulting health
implications. There were numerous environmental impacts as well.
PEMEX LPG Terminal, Mexico: This accident involved a major fire and explosion at
the PEMEX LPG terminal in San Juan near Mexico City in 1984. The casualty rate
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included 500 deaths and over 6,400 injuries. The financial loss was in the region of
US$31.3 million. The main cause of the accident stemmed from an overall lack of basic
safety, including the layout of the plant and emergency isolation features (HSE, 2011).
Seveso Explosion, Italy: The Seveso disaster had a far-reaching effect on the progress
and advancement of regulations regarding safety in the petrochemical industry, although
it was not typically considered a petrochemical accident, but chemical related one. This
accident occurred in 1976 and involved an explosion due to an uncontrolled exothermic
reaction, which raised the temperature and pressure in a vessel, thereby causing a safety
valve to rupture and a fluid mixture to be released into the air. It also resulted in the
release of about 300kg of hazardous substances including, but not limited to, dioxins.
The tragedy in Seveso was so named after the name of the community that was most
affected, and whose population at the time was only about 17,000 people. The Italian
facility was near Meda and was under the ownership of the Industrie Chimiche Meda
Società Azionaria (ICMESA). ICMESA was a division of Givaudan and this was a
division of Hoffmann-La Roche (the Roche Group) (Bertazzi et al., 1998).
As a result of the sheer scale of the risk – as seen in the history of disasters in the
petrochemical industry – safety and safety management are always central
considerations to the petrochemical industry. The next section explores the introduction
of industry legislation and regulation.

3.6 Legislation & regulation in the petrochemical industry
Over the past few decades, incidents and disasters in the petrochemical sector have
become a serious worry for H&S professionals. The three most common risks include
fire, explosions and toxic releases. Of these three, fire is the most common, but
explosions are particularly devastating and often deadly (Eckhoff, 2016). This clearly
points to the importance of incorporating the management of process safety in the
petrochemical industry. Petrochemical process safety management has been defined as,
a system of management that is used to identify, understand and control process risks in
order to avoid or prevent injuries as well as accidents that are related to process (Kletz,
2009). Kletz (2009) further classifies twelve main elements of petrochemical PSM and
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these elements form the basis of risk prevention in petrochemical plant facilities,
including the handling and storage of hazardous substances.

Indeed, there has been a growing demand for improvements in petrochemical safety
control procedures, particularly those applied to PSM. These are techniques, which
focus on identifying and managing hazards resulting from conditions and materials in
process installations. These mechanisms do not only include HAZOP and LOPA as
highlighted previously, but also what is known as Hazard Identification and Failure
Mode and Effect Analysis (FMEA). Collectively, all these tools are used to highlight
potential shortcomings in procedures and processes in every petrochemical plant,
making the industry constantly subject to certain risks and uncertainties (Knegtering &
Pasman, 2009). Operating companies are responsible for their own risks, but their
employees and wider population can also be protected by legislation which holds the
companies to a certain standard of safety. The regulatory framework which a company
operates in should ensure that safety is not compromised by other company priorities.

3.6.1 The ILO’s “Prevention of Major Industrial Accidents Convention, 1993 (No.
174)”
The purpose of this Convention is to prevent major accidents involving hazardous
substances and the limitation of the consequences of such accidents. The Convention
identifies and classifies the causes of industrial accidents into; organizational errors, the
human factor, component failures, deviation from normal operational conditions,
outside interference and natural forces. Further, the Convention identifies the following
types of responsibilities:
Responsibilities of employers – that is, identification of major hazard installation within
their control; notification of the competent authority of any major hazard installation
which they have identified; establishing and maintaining a documented system of major
hazard control at the level of the installation; preparation of a safety report based on the
requirements; reviewing, updating and amending the safety report; transmitting to the
competent authority the safety reports; informing the competent authority and other
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bodies designated for this purpose as soon as a major accident occurs; and presenting a
detailed report to the competent authority containing an analysis of the causes of the
accident and describing its immediate on-site consequences, and any action taken to
mitigate its effects, within a fixed time-frame after a major accident.
Responsibilities of competent authorities – that is, off-site emergency preparedness
taking into account the information provided by the employer; dissemination of
information on safety measures and the correct behaviour to adopt in the case of a major
accident; establishing a comprehensive siting policy arranging for the appropriate
separation of proposed major hazard installations from working and residential areas
and public facilities, and appropriate measures for existing installations; carrying out
inspections, investigations, assessments, and providing advice on the matters dealt with
in this Convention and to ensure compliance with national laws and regulations. The
competent authorities also reserve the right to suspend any operation which poses an
imminent threat of a major accident.

Responsibility of exporting states: - that is, exporting member States are to eschew the
use of hazardous substances, technologies or processes that are prohibited as potential
sources of a major accident.

Finally, the Convention stipulates the rights and duties of workers and their
representatives including their rights to be consulted through appropriate cooperative
mechanisms in order to ensure a safe system of work; and compliance with all practices
and procedures relating to the prevention of major accidents and the control of
developments likely to lead to a major accident within the major hazard installation.

3.6.2 The regulatory framework of the petrochemical process safety in the KSA
There is no overarching national regulatory system within the Saudi petrochemical
industry but the KSA follows the regulatory framework agreed upon by Gulf
Cooperation Council (GCC) members. The GCC is not a regulatory body but is mainly
a political alliance of gulf nations in the region who collaborate on common cultural as
well as social issues affecting their national interests. The GCC was created in 1981
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with a framework of cooperation between the region’s Gulf Arab States and an ambition
to meet the challenges presented by their neighbouring environment. Besides
geographical closeness, other considerations that facilitated the establishment of the
GCC nations included the likeness of any existing conventions and protocols, as well as
other significant socio-cultural factors.

In terms of organisational structure, the GCC is made up of a Supreme Council, a
Council of Ministers and a General Secretariat. Heads of all of the GCC member
countries constitute the Supreme Council. The Ministerial Council comprises the
various foreign or other delegated ministers. Headquartered in Riyadh, Saudi Arabia,
the General Secretariat consists among other staff, two key positions, that of, the
Secretary-General and the Assistant Secretary-General.

The main aim of the GCC is to unify regulations in several fields including the
environment, the economy and political affairs. The rapid growth of economic and
industrial sectors in these countries due to the exploration of oil & gas industry has
compelled the GCC to establish extensive rules and regulatory systems in both areas
(Samya et al., 2011). The Saudi government therefore relies on these rules and
regulatory systems established by the GCC so as to create a workplace environment that
is safe for its workforce, particularly within the petrochemical industry.

The specific objectives of the GCC include the following:


To organize, integrate and interconnect Member State in all areas in order to
create cooperation between them.



Deepening and strengthening relationships, links and areas of cooperation those
are now prevalent among their people in different areas.



Formulate similar regulations in a variety of areas, including economics and
financial relations, commerce, customs and communications, education and
culture, social and health, information and tourism, and legislative and
administrative affairs.
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To promote scientific and technological development in the field of industry,
mining, forestry, water an animal resource; to set up scientific research; to set
up joint venture; and to encourage private sector collaboration for the benefits
of its citizens (Samya et al. 2011)

Further, the KSA has three other main governmental bodies that oversee safety
procedures in the petrochemical industry:


The Ministry of Commerce and Industry (MOCI)



The Saudi Standards, Metrology and Quality Organisation (SASO);



The General Directorate of Civil Defence (GDCD).

The major disadvantage of this system is that they are spread across various government
departments. The result is that there is a degree of conflict in terms of standards and
their regulatory roles. Another limitation of the regulations issued is the absence of clear
explanations to employers and those in charge of industrial facilities. The safety
standards in the petrochemical industry in the KSA have not always been standardised
and the absence of a legal framework is an inhibiting factor. Khasawneh (2014)
suggested that legislation is important to encourage self-regulation within companies.
Besides, each oil & gas company has tended to apply their own safety standards to their
process or borrowed some of them from foreign H&S organisations such as the UK and
USA. The Royal Commission supervises the two big modern industrial cities in Jubail
and Yanbu where ARAMCO and SABIC are located. Other smaller industrial cities
located in Riyadh, Dammam and Jeddah are under the supervision of the Authority of
Saudi Industrial Property Authority (MODON).

The Saudi Industrial Property Authority (MODON) made a commitment in 2001 that
the local petrochemical industry must use its oil & gas products, minerals, air and sand
as inputs in the production of various compounds as well as organic and inorganic
materials (MODON, 2001). The industry has since expanded with the Saudi government
providing subsidises to the sector as well as underwriting the sector via the Saudi
Industrial Development Fund (SIDF), which was established in 1974.
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The Presidency of Meteorology and Environment (PME) is another organisation, which
carries primary responsibility for environmental issues. The other responsibilities of
PME include carrying out environmental pollution assessment and control; establishing
environmental regulations and standards; recommending practical measures in case of
emergencies; as well as preparing and providing environmental, climatological, and
meteorological bulletins, analyses, and forecasts. In order to fulfil its core mandate, the
PME is assisted by other agencies such as the Metrology and Quality Organisation
(SASO) and the High Commission for Industrial Security (HCIS). SASO plays an
important function in encouraging workplace safety. Its aim is to set terms, standards,
and technical requirements that must be met in goods and products, in order to ensure
that quality requirements are kept. This helps conserve the H&S of the consumer
(Balkhyour & Goknil, 2010). On the other hand, the HCIS oversees the physical security
of industrial assets. In the KSA, the HCIS performs a critical part in the protection of
industrial assets. It produces a compliance matrix that indicates areas of compliance and
non-compliance with HCIS codes. It also consults with Front End Engineering Design
(FEED) engineers to make sure that the preliminary design is 100% compliant
(Balkhyour & Goknil, 2010).
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Table 5: Saudi regulatory bodies and their core duties and responsibilities

3.6.3 H&S in the UK
The Health & Safety Executive (HSE) is the major organ that promotes workplace H&S
in the UK (Lowe, 2008). The main aim of the HSE is to protect the safety, health, and
wellbeing of people at work and to safeguard other people, largely members of the
public, who might be exposed to risks by a certain economic activity (Fleming and
Meakin, 2004). The HSE’s legislative role includes suggesting updated or new standards
and laws; providing advice and information; conducting research; and ensuring the
implementation of H&S regulations with respect to identified economic tasks. Notably,
the ultimate objective of enforcing H&S is to ensure companies control and manage
risks effectively, thus thwarting harm. The HSE holds a ‘fair but firm’ stance in the
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discharge of its duties, and as its founding legislation, it is supported in enforcing the
law by the HASWA. The HASWA provides the courts with the authority to punish
offenders, including imprisonment where necessary. The HSE expect court rulings to
be made in accordance with the Regulators’ Compliance Code and Regulatory Reform
Act of 2006.

The HSE also regulates all H&S measures in the UK petrochemical industry, and aims
to ensure that such measures comply with the relevant legislations (HSE, 2012). The
primary pieces of legislation that apply are the Health and Safety at Work Act
(HASWA) 1974 and the Management of Health and Safety at Work Regulations
(MHSWR) 1999. These are explored further below.

The Health and Safety at Work Act (HASWA) 1974: It is defined as,
“An Act to make further provision for securing the health, safety and welfare of
persons at work, for protecting others against risks to health or safety in
connection with the activities of persons at work, for controlling the keeping and
use and preventing the unlawful acquisition, possession and use of dangerous
substances, and for controlling certain emissions into the atmosphere; to make
further provision with respect to the employment medical advisory service; to
amend the law relating to building regulations, and the Building (Scotland) Act
1959; and for connected purposes” (HASWA, 1974; p.1).
HASWA is a main piece of legislation governing H&S at every workplace in the UK,
which enjoins organisations to abide by its provision (HSE, 2011). The legislation aims
to protect the H&S of everyone in the workplace, including non-employees. It also
provides for the H&S, and well-being of everyone in the workplace against explosive,
highly flammable, or otherwise dangerous substances, by ensuring the controlled and
lawful procurement and usage of these substances. In addition, HASWA calls upon
organisations to implement control measures to protect staff against hazardous
emissions. HASWA also requires employers to ensure that their employees operate in a
risk-free environment. Further, HASWA incorporates many sets of regulations covering
a range of safety measures including MHSWR described below (HSE, 2011).
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Table 6: HASWA duties of employers to employees

General duties of employers to their employees


To ensure, so far as is reasonably practicable, the health, safety and welfare at
work of all his employees.



The provision and maintenance of plant and systems of work that are, so far
as is reasonably practicable, safe and without risks to health



Arrangements for ensuring, so far as is reasonably practicable, safety and
absence of risks to health in connection with the use, handling, storage and
transport of articles and substances



The provision of such information, instruction, training and supervision as is
necessary to ensure, so far as is reasonably practicable, the health and safety
at work of his employees



So far as is reasonably practicable as regards any place of work under the
employer's control, the maintenance of it in a condition that is safe and without
risks to health and the provision and maintenance of means of access to and
egress from it that are safe and without such risks



The provision and maintenance of a working environment for his employees
that is, so far as is reasonably practicable, safe, without risks to health, and
adequate as regards facilities and arrangements for their welfare at work



Prepare and as often as may be appropriate revise a written statement of his
general policy with respect to the health and safety at work of his employees
and the organisation and arrangements for the time being in force for carrying
out that policy, and to bring the statement and any revision of it to the notice
of all of his employees.



Duty not to charge employees for things done or provided pursuance to certain
specific requirements.

General duties of employers and self-employed to persons other than their
employees


To conduct his duties undertaking in such a way as to ensure, so far as is
reasonably practicable, that persons not in his employment who may be
affected thereby are not thereby exposed to risks to their health or safety
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To conduct his undertaking in such a way as to ensure, so far as is reasonably
practicable, that he and other persons (not being his employees) who may be
affected thereby are not thereby exposed to risks to their health or safety



To give to persons (not being his employees) who may be affected by the way
in which he conducts his undertaking the prescribed information about such
aspects of the way in which he conducts his undertaking as might affect their
health or safety
General duties of employees at work



To take reasonable care for the health and safety of himself and of other
persons who may be affected by his acts or omissions at work



To co-operate with him so far as is necessary to enable that duty or
requirement to be performed or complied with



Duty not to interfere with or misuse things provided pursuant to certain
provisions

Management of Health and Safety at Work Regulations (MHSWR) 1999: MHSWR
mainly focuses on H&S issues related to emergency situations in the workplace, such
as fire, flooding, and the outbreak of viruses. It also requires employers to assess,
manage, and minimise the risks that employees could be exposed to in the workplace
(Health Working Lives, 2013). It is suggested that this is done through educating
employees on H&S related issues through training and other means, and by monitoring
the health of employees. In addition, the MHSWR makes employers responsible for
increasing staff awareness regarding any H&S issues they come across (Healthy
Working Lives, 2013). Further, the legislation provides for the training and education
of employees about the H&S risks they are exposed to in the workplace, as well as the
procedures to be followed during an emergency. For instance, Sections 3(1a) and (1b)
of the MHSWR require employers to initiate an effective risk assessment of any
potential risks (MHSWR, 1999).
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Table 7: HASWA duties of employers

Duties of the employer


Risk assessment

Employers are enjoined to make suitable and
sufficient assessments of the risks to the H&S of his
employees as well as non-employees who may have
connections with the company.



Employers

are

required

to

review

any

risk

assessments if there is reason to suspect that such are
no longer valid.


They are also required to appoint a competent person
to

assist

in

risk

assessments

and

its

full

implementation.


Establish and where necessary give effect to
appropriate procedures to be followed in the event of
serious and imminent danger to persons at work in his
undertaking

Contacts

with



external services

Employers are required to ensure that any necessary
contacts

with

external

services

are

arranged,

particularly as regards first-aid, emergency medical
care and rescue work
Information

for



employees

Employers are required to provide employees with
comprehensible and relevant information on: (a) the
risks to their H&S identified by the assessment; (b)
identified preventive and protective measures; (c) the
procedures referred to in regulation.

Co-operation and coordination



Where two or more employers share a workplace
(whether on a temporary or a permanent basis) each
such employer shall co-operate with the other
employers concerned so far as is necessary to enable
them

to

comply with

the

requirements

and

prohibitions imposed upon them by or under the
relevant statutory provisions.
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Capabilities

and



training

Employers are required to ensure that employees are
provided with adequate H&S training, and shall only
entrust tasks to employees, considering their
capabilities as regards H&S.
Employees’ duties

Use of equipment



Employees are required to only use machinery,
equipment,

dangerous

substance,

transport

equipment, means of production or safety device
provided to them by employers in accordance both
with any training in the use of the equipment
concerned which has been received by them and the
instructions respecting that use which have been
provided to them by the employers in compliance with
the requirements and prohibitions imposed upon the
employers by or under the relevant statutory
provisions.


Employees are required to inform their employers or
any other employee of their employers with specific
responsibility for the H&S of their fellow employees.

In summary, this section has sought to compare the legislation and regulations in the
petrochemical industries of the KSA and the UK. The literature shows that whereas
extensive legislation and regulations exist in the UK, there is no similar legislation or
regulations in the KSA. What is available in the KSA are regulatory bodies void of any
clear legislation and regulations to guide them. The GCC, a regional regulatory body, is
the highest-level regulatory organisation in KSA.
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3.7 H&S management and culture
The management as well as the culture of H&S are both seen as important for the
successful implementation of safety regulations. This section explores the literature
pertaining to both within the KSA and the UK. It specifically examines the literature on
safety management systems, national culture, organisational culture and safety culture
in both countries.

3.7.1 Safety management systems
There are three distinct and generally recognised models of safety management that is,
personal, engineering and organisational models (Reason, 1997). The personal model
stresses psychological factors such as the primary causes of accidents. This model
measures progress in the safety management system of organisations using personal
injury statistics (Bird & Germain, 1996). The second model, that is, the engineering
model deems ‘safety’ as something that can be engineered. It usually involves,
assessing, designing and controlling the ergonomics as well as the management of
workers’ reliability (Bird & Germain, 1996). The organisational model considers the
safety of the organisation in its entirety. Reason (1997) argues that all three identified
safety management models can co-exist harmoniously within the same organisation
depending on the national culture and organisational safety culture. The next two
sections explore both national and organisational cultures.

3.7.2 National culture
The culture of a society or a nation has a major influence on individuals, firms and the
laws of that country. The Hofstede framework will be employed to investigate the
cultural context in the KSA. Geert Hofstede’s studies began in the 1970s and examined
employee behaviour in large organisations. As the manager of the personnel research
department at IBM, Hofstede introduced employee opinion surveys in order to
understand individual personalities. His cross-cultural study covered over 70 national
branches of IBM around the world. After a few years of collecting and analysing data,
Hofstede concluded that the national context had a marked effect on individuals. The
focus of the study then shifted from studying individual personalities to understanding
the influence of national culture on individuals within a society or nation. His ‘cultural
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dimension’ model was introduced in 1980 to illustrate the cultural influence on workrelated values. The original theory put forward four dimensions: uncertainty avoidance,
power distance, individualism and masculinity. Each affected the value system within a
society and the behaviour of its members. Additional research revealed two further
dimensions: time-orientation and indulgence. Hofstede’s work is widely accepted by
scholars and practitioners in different subject areas related to organisational and
international management. In summary, Hofstede’s six dimensions of national culture
are:


Power Distance – the distribution of power between members and organisations
in that culture.



Individualism – an individual’s degree of interdependence from local society.



Masculinity – the degree to which staff are motivated by a culture of competition
or quality of life making up the collective value system.



Uncertainty Avoidance – it calculates social ability in dealing with ambiguity
through the value system and people’s intuitions.



Long Term Orientation – this describes how people in society maintain links
with their past to face present and future challenges.



Indulgence – this measures the extent to which individual desires and impulses
are controlled.

Hofstede’s model is used in this research to understand the characteristics of Saudi
national culture. Understanding the contextual effects of the Saudi’s value system on
behaviour provides a starting point for developing greater understanding of employees
and organisations in the KSA. Saudi society is collectivist in nature; its people exhibit
great respect for established customs and traditions. These are established in a strong
devotion to family, work groups and friendships. The society is also highly hierarchical,
comprising centralised organisations, which determine and defines the roles people have
– this is accepted by the majority. People within such a culture value security and hard
work; and competition and performance are highly prized. The Saudi society also
promotes an assertive and decisive management style; personnel feel an emotional need
for rules. Generally, employer/employee relationships are perceived in moral terms and
one in which the responsibility of members of the work place is taken by managers. The
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downside of a society with these characteristics include inherent inequality and
autocratic leadership. This can result in rigid beliefs and codes of behaviour, which
brings about resistance to change and new ideas. So a conservative mind-set is accepted
as normal, with the focus on getting quick results.

Hollnagel et al. (2006) developed and tested his resilience engineering concepts in
comparing the Saudi Arabian context to European cultures. His work yielded
considerable insights. Cultural features are unique to each country; therefore, it is
hypothesised in this study that there are existing differing degrees of resilience in the
KSA compared to western cultures. In fact, the addition of the time-orientation
dimension came as a result of a cross-cultural study of the Hofstede model. His research
attempts to test resilience constructs in non-western culture using the example of the
KSA and to identify the main factors contributing to resilience in Saudi industry.

3.7.3 Organisational culture
It was not until the 1930s that the first systematic attempt was made to understand what
made companies tick. This occurred during the final stage of the Hawthorne studies at
the Western Electric Company in Chicago, Illinois. This research proved to be a
landmark study in understanding human behaviour in the workplace. Psychologists
began to observe what became known as the ‘climate’ – group behavioural patterns
(Lewin, 1939). This idea was introduced to the study of organisations, and as a result,
entire groups and organisations were analysed instead of the individuals within them.
Particularly, prevalent rules and attitudes were noted (Schein and Bennis, 1965).
‘Systems theory’ and ‘systems dynamics’ were also developments or outcomes of the
above whereby the study of organisations superseded interest in individuals. Viewing
companies as systems created the basis for organisational and cultural studies (Schein,
1980). A significant contributor to this field was the Tavistock Institute, which
developed the idea of ‘socio-technical systems’ featuring programmes exploring the link
between technology and people (Katz & Kahn, 1978).

During the 1980s, this field generated considerable interest and spawned publications
such as In Search of Excellence (Peters & Waterman, 2006) and Corporate Cultures
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(Deal & Kennedy, 2000). Both noted the role of culture in improving performance. In
the Social Psychology of Organisations, Katz and Kahn (1978) explored the various
values, standards and roles existing within organisations. Instead of using only rules and
regulations to direct a company, the dynamic of a strong company culture was
increasingly viewed as another way to manage the company, especially if those in
charge espoused basic values and common goals.

Despite the heavy influence of Japanese organisational theory on these developments,
it was clear that many of its associated cultural norms were incompatible with European
culture (Haukelid, 2008). Similarly, in seeking to explain the disparity between the
organisational performances of Japanese and US companies, Ouchi (1981) discovered
that national culture went some way to explain the difference. For instance, a stronger
desire for social affiliation played a key role in more effective organisational
performance in Japanese companies; but this was not enough to improve performance
in companies within other countries. In this context, the study of organisational culture
grew and helped in part to explain patterns of organisational behaviour and social
cohesion in various groups. In other words, measures implemented to improve
organisational culture cannot be divorced from the national culture.
Schein (2004) defined organisational culture as, “the pattern of basic assumptions that
a given group has invented, discovered, or developed in learning to cope with its
problems of external adaptation and internal integration, and that have worked well
enough to be considered valid; therefore, to be taught to new members as the correct
way to perceive, think, and feel in relation to these problems.” Important views such as
values, beliefs and principles possessed by workers in an organisation are internally
derived and do not stem from the broader, national culture; it is how workers see things.
But for Hofstede the culture of an organisation is actually a subculture of the culture at
large. In other words, the collective values of the various companies in a single country
are all shaped by their national context and have not simply spread from within each
organisation.
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Socially constructed reality stemming from inside an organisation is complicated since
it is comprised of various sub-sets. Assumptions lie deep in an organisation’s culture
that heavily influence the values and behaviour of everyone in the company. The
existing organisational culture is assumed to be correct and unquestionable, so staff
routinely conform and rarely challenge it. New members adapt and begin to behave like
everyone else in the company. In addition, one major influence upon behavioural norms
among members – old and new – is values.

3.7.3.1 Organisational culture and values
Values are the social standards or principles that people in a given context judge to be
important. They mould and guide individuals in determining what is right and what is
wrong. Following this, norms are the expression of these values and usually include
unwritten rules that members see and copy. It may also include various social
behaviours such as the means of communication and conflict resolution, as well as dress
code. In essence, norms make clear to staff acceptable and unacceptable forms of
behaviour. Schein believes that this social construct shapes the values and norms of
members, forming the basis for their work activities. These activities end up resulting
in cultural artefacts; the visible signs of a company’s culture – such as its dress code.

Other research projects looking into the impact of culture on organisational performance
suggest that there is a strong connection between the robustness of a company’s culture
and how well that company is functioning (Kotter & Heskett, 1992). This is further
enhanced when that company’s cultural values are in line with broader national culture.
Denison (1990) also underlined the importance of aligning not only the organisation’s
culture but also the organisation's strategy with the national culture. In his studies,
Denison emphasised four things: mission, adaptability, involvement and value
consistency. He posed related questions such as:


Is the organisation able to adapt in a fast-moving context?



Are its core values consistent enough to cope with this?

The connection between an organisation and its wider, cultural environment leads
naturally to a broader but brief discussion about the boundaries of organisations. Yet the
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notion of ‘organisational’ culture still lacks a definition that draws together its key
points. For example, one definition of a firm’s culture might be, in simple terms, ‘The
way we do things around here’. That could mean anything from the way a firm handles
its staff, pays its bills, or manufactures its products. More precise descriptions include
the routines that a specific group of people has created, uncovered or advanced in order
to get to grips with how it interacts with other entities inside and outside the
organisation; and a clearly recognised set of shared values that are communicated via
mottos, stories, anecdotes, and myths.

Shi et al. (2012) also defined organisational culture as an approach, which is inclusive
with regards to how an organisation does things. This might include various
characteristics such as how people conduct themselves; set up working processes, with
their related methods and steps; and how they consent to these processes formally or
informally in order to align their actions to become the normal way of doing things. The
main way culture is shaped is via an organisation’s vision and strategies, and the goals
and methods adopted. However, one major criticism of how culture is moulded in the
corporate context is that it may be too heavily influenced by management who
essentially enforce various procedures and standards (Shi et al., 2012).

Although the reviewed literature is not exhaustive, it nonetheless highlights the
significance of organisational culture and values. Before the advent of general system
theory, the dominant notion in management theory was that organisational systems were
closed – that is, they did not interact with the surrounding environment, nor were they
self-regulating (Hatch & Cunliffe, 2012). General system theory introduced the opposite
idea: hierarchical subsystems within an organisation were not only self-regulating but
also interacted strongly with the outside environment. The system is bigger than the sum
of its parts.
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3.7.3.2 Organisational culture and this study
According to Hatchand Cunliffe (2012), a symbolic-interpretive approach is one of three
main ways to understand organisations. It takes the view that there is no objective reality
(contrary to the modern perspective). Applied to this study, people and groups in a
petrochemical organisation construct reality via their interaction and subjective
interpretation of events by means of their emotions and intuition; and it may involve
stories and symbols. Their viewpoint becomes their ‘truth’ about the company (in this
way similar to post-modern perspective). Research undertaken in this way will typically
use more qualitative methods closer to people (e.g. ethnographies or qualitative surveys)
in order to understand how a company operates. This thesis will therefore investigate
working groups (operators and managers) and study the pattern of behaviours regarding
safety, including how they perceive the commitment of senior management to safety;
beliefs about the value of safety; reporting accidents; risk taking tendencies; and patterns
of behaviour when a mishap event occurs. This will provide a general feeling of the
safety culture in the process industry in the KSA. Chapter 4 provides more background
to the research methodology used in this project.

3.7.4 Safety culture
According to Boughaba et al. (2014), the concept of ‘safety culture’ initially was used
following the Chernobyl disaster of 1986. The official report in the aftermath made clear
the reason for the biggest ever nuclear disaster in the world was a ‘poor safety culture’
(International Nuclear Safety Advisory Group (INSAG) of the International Atomic
Energy Agency (IAEA) (INSAG, 1986). Research into the safety culture in the
petrochemical industry in Saudi Arabia has demonstrated the relevance of gaining
insight into the national situation. Such research is also helpful for better understanding
H&S generally. Studies suggest that there has been significantly greater interest in H&S
in high-risk industries – such as the petrochemical industry – than in those that are lowrisk (Terry et al., 2003). Yet interest in safety culture has grown across many industries,
with numerous organisations adopting and implementing the concept in practical ways
as a means to reduce potential accidents, both foreseen and/or unforeseen (Cooper,
2000).
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3.7.4.1 Definitions of safety culture
‘Safety culture’ is a complicated concept requiring clear theoretical foundations and
accurate data to back it up, as a result of which, various definitions abound (Carroll,
1998; Wilpert, 2001). Whilst some of these definitions are very broad and explicit, the
meaning is implied in other definitions (Boughaba et al., 2014). Some more common
definitions are explored below.
Firstly, the IAEA (1991) defines safety culture as, “that assembly of characteristics and
attitudes in organisations and individuals, which establishes that, as an overriding
priority, nuclear plant safety issues receive the attention warranted by their significance”
(International Nuclear Safety Advisory Group, Safety Culture, INSAG-4, IAEA,
Vienna, 1991). Secondly, the H&S Commission defines safety culture as: “the product
of individual and group values, attitudes, perceptions, competencies and patterns of
behaviour that determine the commitment to, and the style and proficiency of, an
organisation’s health and safety management” (ACSNI: HSC, 1993; cited on p3 of “A
review of safety culture and safety climate literature for the development of the safety
culture inspection toolkit: Human Engineering for the Health and Safety Executive”
2005). Thirdly, Cox and Cox (2007) maintain that safety culture consists of the values,
beliefs, attitudes, perceptions employees have in common as regards safety. Further,
Fang et al., (2006) hold that safety culture is a cluster of value indicators and beliefs
held by an organisation in relation to safety. Last but not the least is the definition by
Cooper (2001), which states that, “Safety culture is the product of interactions between
people (psychological factors), jobs (behavioural factors), and the organisation
(situational factors)”.

From these it appears that most definitions focus on the beliefs and perspectives of
people and their behaviour in an organisation (Boughaba et al., 2014). For instance, the
two central ideas contained in the definition supplied by the IAEA are ‘good
management’ and ‘good behaviour’. In general terms, a solid safety culture is evidence
that a company is managed by people who prioritise safe forms of behaviour (Cooper,
2000). The definition provided by Cooper is the one most suited to this study since it
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clearly incorporates the three main elements at the core of safety management at any
given time across all industries.

3.7.4.2 Elements of safety culture
Various authors recognise that several fundamental elements of safety culture exist
within an organisation. For instance, Cooper (2000) judges these to be the impressions,
attitudes, actions and faith of individuals; the safety management systems in place; and
the situational objective characteristics of the organisation. Fernández-Muñiz et al.,
(2007) also argue that the nature of the organisation, the employees and the work itself
and the individuals themselves can all critically affect the creation of a H&S culture as
part of the overall organisational culture. Lefranc et al. (2012) also identified three main
elements of safety culture: behavioural, organisational, and psychological. Of these
three, the behavioural component seeks to evaluate external factors, for instance, the
wearing of Personal Protective Equipment (hereafter, PPE) and following operational
procedures applicable to individuals at the workplace. The organisational element
corresponds to an analysis of business operations through its policies, procedures, and
structures; which is considered the most significant of the three in relation to defining
safety culture. The psychological aspect seeks to study the feelings and insights of
people, both individually and collectively. At the heart of a positive safety culture, is
developing an environment at the workplace where employees are fully aware of the
hazards in their workplace and how to protect themselves and others (Boughaba et al.,
2014). From the literature, it is clear a consensus exists suggesting that both
organisational and environmental factors are important in defining safety culture.

3.7.4.3 The significance of safety culture
It promotes better risk management and serves as a tool for championing greater
awareness of, and commitment to H&S across the entire organisation (Pidgeon, 1998).
The effect is a reduction in the number of dangerous situations occurring in the
workplace. Yet there may exist a paradox due to the influence of that same culture which
prevails in the organisation, certain safety aspects are heeded whilst others are neglected
(Pidgeon, 1998). For example, some safeguards may protect a system but also cause it
to breakdown.

76

3.7.4.4 Criticism and other definitions of safety culture
Cooper (2000) has argued that the HSC’s (1993) definition reflected both a functionalist
view and an interpretive view. The former has it that leaders forge the safety culture via
their decision-making, whereas the interpretive view deems that safety culture arises
from social groups inside an organisation. For Cooper, the HSC’s definition needed
greater clarity: H&S might be the ‘product’ of people’s values, and behaviour, but safety
culture was something practical – theory alone would not help managers. Normative
beliefs were shaped by members of an organisation via dynamic reciprocal relationships
among persons, the environment and behavioural constructs. People needed help
understanding and identifying what safety culture actually looked like. Therefore, subgoals were crucial if overall, a ‘good’ safety culture was to be achieved. To that end, he
put forward a three-level strategy: immediate (strategic decisions taken at the top level),
intermediate (management information systems and review processes to implement
those decisions) and ultimate (winning hearts and minds via high quality safety training
and the integration of employees’ perspectives on safety issues) (Cooper, 2000 and
2001).

Other research conducted by Glendon and Stanton (2000) maintained that safety culture
comprised not only norms, values, attitudes and behaviours, but also personal
accountability as well as training and development. Hale (2000) believed safety culture
was related to beliefs, attitudes and perceptions held by a group of individuals – this led
to standards which regulate how people in the company respond to matters such as risk
management. He summarised several features common to a robust safety culture. These
included prioritising, improving and integrating safety into all aspects of company
processes; the involvement of staff across the organisation; trust and care; and effective
communication.

Having examined 27 studies covering safety culture, Choudhry et al. (2007) concluded
that Cooper (2000) and Hale (2000) have come up with the best definition of safety
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culture to date since it provides a useful summary of the main facets. But one weakness
was that it does not connect safety culture (and related behaviours) with organisational
safety systems and performance. They therefore defined safety culture as follows, “The
product of individual and group behaviours, attitudes, norms and values, perceptions
and thoughts that determine the commitment to, and style and proficiency of, an
organisation’s system and how its personnel act and react in terms of the company’s ongoing safety performance within the petrochemical industry.” On a related note,
Guldenmund (2000) held that any scrutiny of organisational safety culture must be
specific to a particular company and include how staff respond to safety performance
and how their company is faring in that respect.
Fang and Wu (2013) defined safety culture as, “a mixture of attitudes, beliefs, values,
behaviours and norms held by individuals and groups from different parties for both
workers and management, and it is gradually formed and evolved in the petrochemical
industry environment that would influence the commitment to, style, and the proficiency
of how all parties in the project and its personnel act and react in terms of the ongoing
safety performance.”

Mohamed (2003) argued safety culture is a sub-set of organisational culture as a whole
and it impacts workers’ behaviours and attitudes in respect of safety performance in the
organisation. Shi et al. (2012) hold that safety culture is essentially the idea of how
safety issues are managed in the petrochemical industry. From the literature on safety
culture, they list various aspects: values, awareness, and attitude in the workplace.

The constituent parts of the safety culture of an organisation include the attitudes,
perceptions, and faiths of individuals, their behaviour, the safety management systems
and situational objective characteristics (Cooper, 2000). Fernández-Muñiz et al. (2007)
also regarded safety culture as organisational culture’s constituent function.
Organisational culture refers to the individuals, work, and other organisational
characteristics that can affect the H&S of employees. Additionally, other contextual
components perceived as significant in defining safety culture include safety policies,
safety rules and procedures, incentives, training, communication, the involvement of
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workers, commitment on the part of safety managers, as well as the attitudes and
behaviour of employees towards safety.

3.7.4.5 Creating a positive safety culture
The purpose of a positive safety culture is to create an atmosphere in which employees
know the risks to which they are exposed in their workplace and the means of protection
(Fernández-Muñiz et al., 2007). It is important for management to consider the faiths,
attitudes and behaviour of employees regarding safety in the workplace. The
establishment of a culture of safety assumes that individuals in a workplace seeking
safety have similar cultural values, behaviours, perceptions and objectives (Cooper,
2002). Following Maslow’s objective-guided and developing ‘hierarchy of needs’
(1943), the primary necessity of humanity is for their primary needs to be fulfilled as
much as possible – that is, their physiological needs satisfied. Maslow argues that, until
the primary or basic needs are not met, it would not be possible to continue or attain
higher things in the hierarchy.
A valuable framework to comprehend safety culture is Bandura’s reciprocal
determinism (Bandura, 1986). The model identifies three critical elements that informs
a group and helps to develop their understanding about what is involved in a process in
general. (Cooper, 2002). The review of the literature considered Bandura’s threedimensional model, in which he describes safety culture (Figure 3.1 below). Bandura
argued that a social process could not be understood when each element is looked at in
isolation as no element in a social process operates on its own. He provides the notion
that a three-way relationship between a person, actions and their environment in which
these individual component affects the other two.
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Figure 3: Bandura’s theory (1986)

Bergersen (2003) suggested it pertained to the customs and values, emotions, manners,
interests, tastes, skills and arts that have been cultivated over time. Culture is also passed
from one generation to another.

Since those who lead companies set all sorts of strategic goals for them, safety should
be included, wrote Henriqson et al. (2014). This can help safety become a natural part
of the general work culture. But Shi et al. (2012) disagree, arguing that ‘safety’ goals
must be broken down into practical measures, otherwise it may remain the concern of
only a few people and so have little impact on staff generally. Accordingly, some sectors
for example, aviation has developed a vigorous method to implementing safety
objectives; this better assists in seeing a culture of safety becoming part of the workplace
culture. There is less margin for error in flying aeroplanes – and more lives at risk than
most industries – so they understand the price of poor safety performance as well as the
benefits of excellent safety standards (Atak & Kingma, 2011). Morrow’s definition of
safety culture is that, it is a set of shared norms and values acquired or obtained so as to
influence the workplace. This is done with the ultimate objective of safe day-to-day
operations at the work site. These shared norms, values and beliefs that constitute safety
culture are then reinforced until they are enshrined in formal procedures or regulations
and are critical for the organisational performance related to safety (Morrow et al.,
2014).
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3.7.4.6 Safety performance
In general terms, performance related to safety is referred to as the frame of time in
which establishments experience no accidents or incidents (Fogarty & Shaw, 2010). A
company’s performance on safety suggests the amount of resources allocated to such
performance undertakings, the degree of competence of employees, management’s
ways of thinking as well as traits that humans possess (Fogarty & Shaw, 2010; Netjasov
& Janic, 2008). The attitudes and actions of staff have a significant influence on the
degree to which safety standards are implemented (Öz et al., 2013). According to
Bellamy et al., (2008), a positive attitude towards safety also helps the organisation to
improve its performance related to safety. Moreover, to help evaluate organisations
collect the necessary data, by taking stock of all the information gathered after accidents
and incidences a better picture can be drawn about safety performance in specific
industry sectors (Bellamy et al., 2008; Lardner & Scaife, 2006).

As per Kontogiannis and Malakis (2012) safety operations information does not just
reflects data about how many incidences have occurred or have been reported, but it
also reflects the cost of legal expenses, experiences that has an impact on health, as well
as any penalties that have been incurred such as regulatory penalties (Cesarini et al.,
2013). Any country which has a bad record about safety in the petrochemical industry
may indicate poor safety performance from design to delivery; this may well result in
higher business costs (Gangolells et al. 2010).

Poor safety performance only increases associated costs as well as producing
uncertainty regarding the overall expenditure that will be required to cover the
wellbeing, H&S of operatives and managers (Assaf et al., 2011). Not only that, a history
of accidents affects company performance and reputation; it may therefore land fewer
contracts than organisations with a better safety record (Ali et al., 2010). Safety
performance is impacted by many factors including advances in technology and
mechanisation (Sidawi & Al-Sudairi, 2014); conditions of work, particularly heat stress
in hotter climates (Rowlinsonet al., 2014); and project management and delivery
(Jannadi, 2008). These and other challenges face many sectors of the petrochemical
industry in the KSA. One way in which managers can boost profits is to cut costs, but
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this dampens awareness among staff of the risks they face (Alshahrani et al., 2014).
Added to these decisions is the considerable challenge accompanying the influx of
immigrants: with so many languages communication regarding safety is far more
complicated (Loney et al., 2012). This is explored further under section 3.7.5.

To develop an excellent safety record, an organisation needs to systematically promote
those practices which best prevent accidents, making them the norm. Effective safety
performance thus stems from a number of procedures and practices that have been
shown to enhance safety rather than detract from it (Benjamin, 2008). If an organisation
can grasp this, then it can lead to a culture that reduces the likelihood of accidents
(Clarke, 2010; Wadick, 2010).

In the KSA, performance related to safety refers to the actual count of the number of
incidents that are characterised as per the remits of the research project – for example,
the petrochemical industry. According to ACE Insurance Brokers (2016), the KSA has
not established a department or a government office, which gathers data regarding
industrial incidents in the petrochemical sector specifically, but KSA does compile
“work-related injuries in accordance to the General Organisation for Social Insurance
(GOSI)”.

Safety performance does not come ready-packaged; organisations have to ascertain the
personal safety requirements of the workforce as well as understand and implement the
regulatory requirements, which apply to their specific context (Wadick, 2010). Safety
performance needs to become part of the overall organisational strategy, and from there
implemented through the various management levels if it is become the means by which
safety practices and traits are evaluated. Without this kind of culture project leaders will
lack the courage to implement management decisions because their subordinates will
disregard them, considering such decisions pointless (Williamsen, 2013). Many project
leaders in the KSA have, in the past, failed to establish a safety culture in their
organisations because they have not been able to make safety a key aspect of the culture
within such organisations in such a way that is consistent with the culture of the industry
worldwide (Awad, 2013).
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What is more, Zou, Redman and Windon (2008) have argued that the petrochemical
industry in KSA must also integrate the conservative cultural traditions of the Saudi
people if it is to successfully develop its own safety culture. An example of this would
be taking the strong social bonds many workers possess among family and friends
outside of the workplace and harnessing it to encourage staff to support each other to
work safely. Properly documented safety policies also go a long way towards helping
establish a culture of safety. As a culture of safety develops, safe practices are more
likely to be implemented by the workforce. Figure 4 below provides a summary of the
factors affecting safety performance and safety culture.

Figure 4: Factors affecting safety performance & safety culture

Project leaders are encouraged to make decisions systematically, always bearing in mind
the significance of safety as well as safety performance especially in situations where
the risks are greater (DeJoy et al., 2004). Project leaders also need to be aware of the
various risks workers face and consider solutions that are not only safe but will be
accepted by them and supported by their culture (Wang & Griffis, 2018; Simon &
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Frazee, 2005). The development of an effective safety culture therefore requires leaders
who are equipped to guarantee not just the safety but also the cultural needs of the
organisation. Understanding both will ensure project decisions are based on a correct
analysis of conditions. In this way, organisations can help ensure high safety standards
in addition to effective safety performance.

The petrochemical industry in the KSA has not shown any evidence so far of possessing
a strategy that is clear and has the potential to impact the organisational safety culture
in a positive manner. This lack of strategy has resulted in a failure to progress safety
performance across industry. As such, this research has clearly identified the research
gap in the knowledge regarding practices related to safety in KSA.

3.7.5 Barriers and challenges to safety management & culture
It has been observed that Bandura’s model will be difficult to implement in the KSA
context. This is against the backdrop that the trust between workers is central when
considering developing a code for safety in any industrial working spaces or settings.
Most workforces experience a strong sense of solidarity: no matter how hard the task
they can back each other. So, to grow a safety culture in an organisation shared values
must first be present among the workforce. Safety codes work best when carried out via
workers looking out for each other and encouraging safe working practices (Kohn,
2014).

As suggested previously, the major challenge in the Saudi petrochemical industry is the
sheer diversity of its workforce; numerous nationalities and cultures make forging this
type of solidarity a significant obstacle. Bandura’s model does not take sufficient stock
of this. In most developed countries, migrants make up a proportion of its labourers. In
Saudi Arabia, it is almost 100%. This plus the extent of cultural diversity and beliefs
among workers makes forging friendships harder than in more developed nations with
a less heterogeneous workforce. This in turn makes the formation of collective
responsibility for safety standards and procedures more difficult than in most other
places. Moreover, the mosaic of cultures includes poorly educated workers from rural
backgrounds, some of whom possess what psychologists term a ‘fatalistic attitude’ or
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an ‘external locus of control’. This could be accompanied by particular convictions held
by certain religions. They tend to believe no one, including themselves, over the control
of their lives – it has been predetermined already (Littlewood & Dein, 2013). In this sort
of environment, the idea of a culture of safety is difficult to implement since it conflicts
with the view that your surviving an accident (or not) is predetermined. Why bother
taking practical safety measures when you have no control over your destiny anyway?

In this context, it is not surprising that another major issue is clear communication. With
so many cultures and backgrounds, messages – including those regarding H&S – may
not be properly understood by non-nationals (Phua et al., 2011). This is especially true
where local native languages of host countries are not so easy to grasp (Bovee & Thill,
2005). Arabic is among the world’s most difficult – for instance, the US Government’s
Foreign Services Institute gives it a category V ranking, up there with Mandarin and
Japanese, which at 88 weeks are estimated to take four times longer to learn than, e.g.
English, French or German (David, 2003). Moreover, some companies operating in
Saudi Arabia may contain a migrant workforce with 16 or more languages (Coulmas,
2013).

The hazardous nature of the petrochemical industry means a multilingual workforce
poses a particular challenge. Language and cultural barriers lead to misunderstandings,
which can make the workplace more dangerous (Chan & Chan, 2004). Methods are
required to warn migrant workers about perilous environments and to get them from one
location to another as well as ensuring that they wear the necessary PPEs. Instructions
and warning signboards in multiple languages could be difficult, so a possible formula
to address this is embracing a work language. In a lot of sites English is the language
adopted since this is a widely used language globally. Signboards may be created using
the work language and perhaps in two more languages that may be widely used by
workers. Some companies provide inductions via video in all the relevant languages
(Phua et al, 2011). Another possibility is using visual signage (Tutt et al., 2011). The
UK government enshrined this important aspect into law in the H&S at Work Act
(1974). It was suggested that a more effective way of overcoming language barriers is
to replace it with diagrams or symbols.
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Where there is one dominant language among migrant workers, those who do not speak
it may sometimes think that, others are talking about them or that jokes are being made
at their expense. Resentment may arise among those not part of an ‘in-group’ of workers
from the same background and culture. As outsiders, they may feel disrespected (Tajfel,
1981). This can create arguments and fighting between different nationalities.

Individual security may also be affected due to the language barrier. For example, it is
unlikely that a worker signing a document written in a language he or she does not
understand will have comprehended what it is about. This clearly poses considerable
risk to both workers and supervisors. If the petrochemical industry wants to introduce
further measures to increase awareness of H&S issues, then the language issue needs
addressing.

3.7.6 Bridging the gap
There is a possibility of measures to be put in place to create a good and robust principles
and safety culture within the petrochemical sector. This is possible in locations that pose
challenges related to the environment, and are physically challenging – including such
sites where there is a diverse workforce with regards to foreign workers with multiple
usage of languages.

Firstly, a H&S code that works for everyone must be established. One of the conditions
of successfully creating and implementing a safety culture and procedures is for
managers to comprehend H&S related requirements and needs, and put into practice
procedures aimed at putting best practice into effect (Arastoo et al., 2015 and Alasamri
et al., 2012). Simply put, the significance of H&S problems being realised and informed
by the management cannot be overemphasised. It is the managements’ responsibility
and sense of initiative to establish H&S procedures and practices by accumulating
information about good practice, which is underpinned by research. If this is done this
is likely to make a lot of difference in the workplace. Experts consider this route the
most productive and effective.
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Secondly, it is important to understand whether the views regarding H&S held by those
working regularly in the petrochemical industry are the same as those identified by
research scholars in the field through the various research studies. In several regards the
petrochemical industry in KSA use obsolete techniques and systems that are not relevant
in the present working environment, which is characterised by globalisation, movement
of workers and rapid technological developments in modes of communication. The
simplest method of enabling H&S programmes at KSA petrochemical sites could be by
implementing technology of different types. Graphic or image based presentations may
help to overcome the language barrier. The best way forward may be workplace safety
videos played via screens or hand-held devices with the necessary screen technology.
Such up-to-date methods may help with communication regarding significance of safety
in an image based (visual) presentation. This will perhaps be accepted at a higher rate.
Adapting technology related to immediate language translation may also help to
overcome the gap prevalent among managers and workers. Workers can also use this
technology to communicate among themselves. Although, such technologies are in
existence for some time, it seems very astounding that these have not been fully adapted
by organisations in Saudi Arabia and appears to not have fully understood the benefits
that the technology has to offer. Evidence clearly suggests that such measures would
prove to be beneficial to what is clearly a very diverse workforce in terms of languages,
culture, religions as well as levels of education and literacy.
3.8 Process safety – an historical overview
Process safety incidents have gained greater attention in the last 50 years. Most accounts
begin with the Flixborough disaster of 1974. Yet Hendershot (2009) noted that in his
Canterbury Tales of the 14th century, writer Geoffrey Chaucer depicted the burst of a
vessel in an alchemy process, and the investigation that is conducted later. Despite this,
the Industrial Revolution of the early 1800s is perhaps an appropriate place to begin to
understand the development of process safety management; this is due to a number of
explosions involving steam boilers. Hendershot (2009) also related the on-site
production of nitro-glycerine in United States’ railroad system enlargement in the
1860s. Eliminating the need to transport such a dangerous substance removed the risk
to the general public and thus demonstrated growing awareness of safety considerations.
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Additionally, around the same time, dynamite was invented by Alfred Nobel. He did so
by mixing nitro-glycerine with a type of soft rock enhanced its stability. This made the
material less dangerous (Hendershot, 2009).

As explained by Mannan (2012), the antecedents to major incidents in the oil and related
industries, which eventually forced changes in safety management in those industries.
While chemical plants used to be small before the 1960s, they could easily be started
and shut down. During the 1960s, operating conditions became difficult and challenging
and moved towards more severity of both pressure and temperature, which became very
high, thereby increasing the potential for an accident and resulting damage or injury.
The energy stored in the process increased and represented a greater hazard at the same
time (Mannan, 2012). Operating plants of this kind became complex and expensive, and
they needed greater expert knowledge so that the process could be understood and the
process managed in a safe manner.

The 1974 Flixborough (Nypro, UK) chemical plant explosion was a landmark moment
in this respect. The disaster killed 28 people, injuring 89 more. This also damaged the
facility and caused widespread damage to the community. The two main reasons in the
blast were an absence of assessment of the bearing of small changes to design while
maintenance was carried out, and mainly an absence of experts who could assess and
detect problems. The enquiry into the explosion spawned a series of process safety
initiatives focusing on change management in design. This included the development of
processes such as HAZOP research for systematic analysis. Other advances included
making the location of relevant buildings safer as well as creating blast-proof control
rooms (Atherton & Gil, 2008; WorkSafe Victoria, 2011).

3.8.1 Process safety management (PSM)
Bridges et al. (2017) define process safety management as, “the application of
management principles to the identification, understanding, and control of process
hazards to prevent process-related incidents”.
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PSM comprises two core elements: programmes and systems. Both of these are
developed and implemented to ensure that maintenance of equipment is regular. Overall,
the importance and maintenance of equipment is regularly conducted. The proactive
approach helps to pre-empt danger and help to develop processes, which are adequate
for regularly maintained.
PSM’s basic elements have been described variously as, “the maintenance and
inspection of facilities”, together with some aspects of “personnel” practices. ACC’s
(formerly CMA's) Process Safety Code of Responsible Care definition of these core
functions equates to roughly the same as the single term, “mechanical integrity” used
under 29 CFR 1910.1190. Virtually the whole petrochemical industry concurs that
implementing PSM is the correct way forward. However, interpreting and converting
PSM into practical measures must be specific to each company and often each plant site.
Requirements for each site can be interpreted differently depending on specific
requirements of the plant; moreover, individual plants have varied starting points when
systems are implemented in a manner coherent with the regulation. Such points, as well
as the inherent obstacles and advantages of each, are necessary considerations in
implementation cost estimation of implementing any component of the process.

Most businesses, especially those in countries with process safety regulations such as
the USA, the UK, the EU, and Japan, choose to view the implementation of process
safety in a way that only helps them to fulfil the legal or regulatory requirements. This
helps them in overcoming an audit, they do not perhaps realise that they are reducing
what benefits the company can receive by implementing a well thought of, a wellresearched, robust safety system. Other companies take measures that go further than
just developing a minimal understanding of OSHA PSM requirements. They will have
an increased cost though of implementing and sustaining process safety. However, they
also realise that the benefits far outweigh the costs and they therefore consider it a good
and beneficial investment. Increased performance, lower overall costs and reduced
number of incidents related to safety, both minor and major.
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A good number of countries including the USA, UK, the EU, Japan, Korea, Peru,
Australia, Canada and Norway have process safety regulations in place. However, many
more nations such as the KSA, Kuwait, Bahrain, UAE, Qatar, Yemen, Mexico, Costa
Rico, Peru, Argentina, Malaysia, China, Thailand, Nigeria, South Africa, Egypt, India,
Pakistan, Azerbaijan, Kazakhstan, Trinidad/Tobago and Curacao do not yet have
specific process safety regulations. In the case of the latter group countries, there is
essentially no government role in implementing process safety in these countries.
Therefore, in many cases, these countries report less process safety related incidents
compared to those with regulations in place.

3.8.2 Cost & benefits of implementing process safety
Process safety implementation cost can be high – due to the high cost of resources and
machinery. Maintenance is a major cost involved in process safety as it involves
calibrations and inspections and in the past have been overlooked. This cannot be
successfully or effectively implemented without management demonstrating leadership.
This would make sure resources are allocated sufficiently which in turn will help to
implement process safety. There are two main types of cost: installation and
maintenance. When estimating costs of implementation of process safety, it is important
to count the cost for hazards as a risk and conduct a thorough risk assessment. In
addition, improvements in structure and looks of the installation to implement
recommendations, including suitable compensation; safety instrumented functions
(SIFs), full compliance of global regulatory practices and framework; any other
assessment or amendment to the physical sites for management of process safety;
training on change management to mitigate risks; and everything that is covered under
the realms of process safety. In addition, to compile these rules, regulations, and
procedures in writing and for maintenance of these records and any other requirements
add to the overall costs.

In terms of benefits, it can be argued that on ethical and moral basis it is incongruous to
accept greater risks in nations that lack a regulatory framework or procedures for process
safety. It is inappropriate to “export” such risk from an advanced economy to an
emerging economy. Most organisations’ strategic objectives stress on protecting all
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stakeholders including employees or the climate from negative impacts from the
company’s activities. Therefore, regardless of whether a country has a regulatory
framework or not, process safety implementation make sure that the company is at least
reconciling with their own strategic objectives, and providing a match with their
organisations values. This does not only saves lives, protects the community or
environment, but also may have a positive impact on the company performance,
increase in product quality and save costs that may be incurred due to downtime and
closures. Repairs or changes made post-accident are extremely expensive as those are
then driven by a sense of emergency, which may include overtime payments,
procurement of equipment or machinery in a short time.

The costs saved due to increased knowledge of employees with regards to process safety
and its implementation may lead to improved results and performance, high quality
products that may lead to improved financial performance of the company. Companies
can take the improvements gained and use them as a unique selling point to customers.
It is suggested that companies implementing strong change management programmes
to support process safety are expected to make less but quality improvements, which
can be designed better and are executed, operated and maintained. These improvements
will perhaps last longer as they would have been made after conducting a thorough
research and any issues would have been identified and eliminated already. Accidents
or explosions are the unwanted negative side effects of the same system and process that
produces good products. Other aspects of customer satisfaction due to on time delivery
and high quality may also improve.

Process safety, reliability and operational excellence are all interconnected, and to a
lesser extent, occupational safety. The presence of proper safety processes, that is,
strong and pro-active systems and processes, limiting the effect of human error, high
standard of incident reporting (including minor incidents) and thorough incident
investigation, – will tend to improve process reliability, profitability and occupational
safety overall, mainly due to a lack of incidents and elimination of closures and therefore
downtime. A company’s reputation and operating permissions can be negatively
impacted by a high number of safety related incidents. Therefore, implementing a robust
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process safety system, there is a possibility of reducing these incidents by a goad
number. These types of incidents can be drastically reduced. Lower costs will
automatically increase the company’s profits and improved reputation among the
various host governments, helping increase the chances of landing new or renewed
operating licences. In most places, safety performance is a factor helping officials
determine which companies are selected to build and /or operate new facilities.

3.8.3 Challenges to implementing process safety
There are a number of challenges that have been identified in relation to the
implementation of the regulatory framework or observance of process safety
procedures, especially in countries that do not have the relevant regulations in place.
One of the main reasons or the principal reason among these is the lack of in-country
resources to help with the implementation, since few companies may be implementing
any formal PSM systems in that country. One limitation is the lack of motivation
because there is no regulation for the government there to enforce. Paradoxically, some
evidence suggests that in quite a few cases, as compared to other countries, the process
of safety implementation is rather low. The quality of the implementation of process
safety is better outside of regulated countries, because once a company decides to
implement process safety it will be more inclined to follow best practices (best industry
standards) rather than settling for minimal compliance. This may be in part because in
the USA, some may confuse compliance with OSHA PSM as sufficient to prevent
accidents.

In the KSA, the implementation of process safety faces several challenges:


General resistance to process safety exists since it is much more difficult to get
interest started in the subject in countries void of regulations requiring the
implementation of a process safety system (like OSHA PSM or UK HSE process
safety regulations), and where human life may not be seen as being as
important/valuable as in developed countries.



Management resistance - where there is no legal requirement companies may
choose not to implement it in order to reduce monitoring and training costs.
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Customers may choose not to pay for process safety - due to lack of regulation,
most companies do not seem to participate in industry-wide safety organisations
such as CCPS or API. Nor do they monitor the development of standards and
recommended practices. So, unless the technical firm responsible for the design
of a product remain involved then key PSM knowledge source goes untapped.
PSM stays a “safety” responsibility, not part of the operational discipline of the
facility.

Process safety (preventing loss of containment, fires, and explosions) is harder to
explain and understand than personnel safety (slips, trips, falls, personnel injuries),
especially in countries without process safety specific regulations. The benefits of an
effective process safety system may not be easy to quantify –the benefits are generally
broader and longer term (preventing large process safety incidents).

3.8.4 Merits of implementing process safety for companies
In many ways, there are crucial benefits in implementing process safety and taking it
ahead, particularly in countries with limited regulations, like Saudi Arabia. The essential
aspect is organisational as well as supervision at the site. There are a number of
advantages that may arise from this, as shown below:


Those companies that implement process safety in somewhat unregulated
economies do often find themselves more receptive to best practice than
countries with little or no regulation are far more receptive to “best practice”
than companies merely “complying”. The great advantage is that such
companies are more focused on each facet of process safety, rather than
considering a minimalistic approach for the sake of compliance.



This relatively stronger drive to excel in process safety may reflect the influence
of joint venture partners who have high standards; the desire to be the best due
to strong leadership in the company; or the legal environment (less regulation,
fewer lawsuits and less fear of doing what is best.)



Companies associated with or affiliated to another company with a good
tradition of following process safety standards and a difficult strategy corner
tend to exhibit a stronger desire to implement process safety correctly. This
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motivation augments what is based on the competitiveness of a company
primarily by improvements to operating efficiencies and reductions in downtime
(or reduction of other losses). Companies with strong ties to a government or a
central agency (enforced by powerful insurance companies) also tend to
demonstrate a greater desire to implement process safety correctly.

3.9 Global professional accreditations in safety
Professional accreditation exists to ensure the provision of accredited and
comprehensive qualifying programmes that fulfil company aspirations and help obtain
sufficient qualified personnel to successfully practice the profession. The appropriations
vary according to the accreditation body and depending on the type and scope of the
accreditation. There is American accreditation and there is the British accreditation.
Examples include the National Examination Board in Occupational Safety and Health
(NEBOSH) in the UK and API in the USA. The areas of accreditation vary, and all
countries need local accreditation if they are to benefit from international bodies and
refer to best international practice. Unfortunately, qualifying in the Arab world often
means only attending short courses – a minor qualification that would be insufficient in
more technologically advanced countries.

Most workers in the area of safety gain field experience with minimal qualifications and
this is undoubtedly the major reason for faulty information, methods and practices that
may be a direct cause of accidents and problems. The correct qualification consists of
several training programmes, and for each programme a certain degree of accreditation.
Programmes are complementary and sequential. To gain accreditation in any field or
specialisation, or entry to an advanced programme requires passing a basic programme
first. Each programme has an evaluation mechanism and usually ends with a
professional exam. Passing each programme enables the trainee to obtain a degree,
which allows him or her to work within specific limits and responsibilities (Almasabi,
2013).
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3.9.1 American accreditation
American accreditation is handled by the Department of Occupational Safety and Health
at the US Department of Labour (OSHA). The accreditation and qualification of safety
personnel begins with two main courses: a special course and a general course
symbolised by 510 & 511. These courses can usually be passed without difficulty. They
are training courses for employees to become certified safety inspectors. They do not
require previous qualification and are considered as foundation courses. Further
professional accreditation can be obtained via the Board of Certified Safety
Professionals, headquartered in Indiana, USA. The associate level qualification (ASP)
requires a bachelor’s degree (in any field) or associate degree, along with a minimum
number of semester hours and industry experience in safety or a related subject. The
advanced level is the CSP (Certified Safety Professional) – needing further industry
experience. Both certificates may be obtained from anywhere in the world via an
application, receiving admission, paying the fees and completing the course. The
appropriate examination centre is determined, and after passing the examination the
applicant receives the accreditation. This accreditation is the highest in America. OSHA
also offers courses for the accreditation of safety trainers, called the OSHA 501 and 502
courses (OSHA, 2018).

3.9.2 British accreditation
The British accreditation differs from American in many respects. For instance, in
addition to passing the professional examinations, applicants are required to formally
register with the relevant safety authority for approval by the professional accreditation.
To gain accreditation applicants can take an exam offered by either one of two boards:
NEBOSH or the British Safety Council (BSC).

There are three levels of British accreditation. The first level is the Occupational Safety
and Health Qualification Award (OSHQA), a short course of up to 30 hours with a
theoretical and practical assessment involving risk assessment. The second level is the
International General Certificate (IGC), which involves two written exams each lasting
three hours, and a project presented as a practical part of the application. The third and
advanced stage is a diploma certificate, which sits at a much higher level. In addition to
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a recommended minimum standard of English equivalent to score of 7.0 on the
International English Language Testing System (IELTS) language system, each stage
involves a written exam, a special training programme, scientific research into one area
of safety and membership of a recognised accreditation body in Britain, such as the
Institution of Occupational Safety and Health (IOSH). In Britain, there is public
government accreditation for trainers known as PTLLS and a special accreditation of
safety trainers provided by IOSH.

The levels of accreditation in IOSH are:


Associate Member (AIOSH) – not a certification but a certificate of membership
of IOSH.



Technical Member (Tech IOSH) – obtained after obtaining the IGC or
equivalent certificate this accreditation is considered as the beginner
classification of professional accreditation.



Graduate Member (Grad IOSH) – obtained after obtaining the NEBOSH
Diploma or its equivalent in addition to some requirements.



Chartered Member (CMIOSH) – considered the highest accreditation in Britain
and gained after obtaining a group of certificates and experiences and passing
the personal interview featuring committees of experts to ascertain the eligibility
of the applicant.



Chartered Fellow (CFIOSH) – considered a special accreditation or a badge of
honour only obtained by those who have had an impact on the development of
safety or are recognised for their achievements in the safety industry NEBOSH
(2019).

3.10 Chapter summary
Process safety and its implementation in those nations without a regulatory framework
as compared to those with a good and established framework and set of procedures, are
in principle no different than in highly regulated countries, but there could be some
specific hurdles. In fact, good regulations’ and an appropriate environment are always
helpful I this regard. For instance, some of the best examples of process safety
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implementation are found in non-PSM management companies. It seems there are
several key factors to successful implementation, irrespective of the level of regulation:


Effective and tangible leadership.



Active employee participation.



Solid technical competencies in process safety activities.



Attention as regards optimising control of all human factors.



Thorough risk assessments.

This chapter has explored the existing literature with the view to highlighting the
differences and similarities within the petrochemical industry between KSA and UK.
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Chapter 4: Research methodology
4.1 Introduction
Defined as a systematic effort in the search for pertinent information to answer a
research question the methodology employed is always an important aspect of every
research project (Kothari, 2004). Every research study is also shaped by specific
research aims and objectives that guide the researcher. Broadly speaking, this research
seeks to explore and compare the process safety management procedures and culture in
the petrochemical industry in the KSA and the UK. The primary element involves
studying a variety of organisations in both countries in order to identify the content of
each individual organisation’s safety policies, procedures and practices as well as its
safety culture.

The specific objectives included the following: firstly, to investigate the key differences
and similarities in the legislation governing safety procedures in the petrochemical
industry of both the UK and the KSA. Secondly, to investigate the key differences and
similarities in individual petrochemical industry corporate policy concerning safety
procedures in workplaces in both the UK and the KSA. Finally, to investigate whether
any clearly identifiable cultural and religious differences play a part in any disparities
in the safety procedures in the working environments of each.

In order to achieve these objectives, this chapter contains five sections. Firstly, the
research philosophy is presented. The section highlights the fundamental assumptions
underpinning this project in relation to the nature of knowledge and how it is acquired.
The section also makes the basic distinction between the nature of reality (ontology) and
the nature and scope of knowledge (epistemology). Secondly, the methods used in
carrying out this research are discussed. Thirdly, details about the data collected are
presented. Fourthly, the way the data is analysed is discussed. Finally, the ethical and
practical challenges encountered in doing the research are explained. It is the aim of this
project to facilitate understanding of the research, its outcomes and its benefit to the
petrochemical industry. Therefore, this chapter discusses the research methodology that
was adopted in undertaking this piece of research.
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4.2 Philosophical perspective
Saunders et al. (2009) have argued that the entire research process could be dependent
on the researcher’s philosophical point of view since their philosophical assumptions
are embedded in their decision-making processes. Similarly, Creswell (2007) has
suggested that researchers are influenced by their own values and beliefs when carrying
out research. Due to this, it is always essential –as well as good research practice – to
make explicit the assumptions or worldviews underpinning a particular piece of research
(Creswell, 2007). Generally speaking, the four main philosophical perspectives are
positivism, realism, Interpretivism and pragmatism. These are explored below.

4.2.1 Positivism
Positivism can be understood as a philosophical viewpoint based on scientific logic and
reasoning. Positivism has to do with quantifiable observations and usually uses results
generated using statistics. Positivism further refers to the perspective that knowledge
can be created by analysing human beings’ experiences (Collins, 2010). Positivism
usually uses a deductive approach and not an inductive approach (Crowther &
Lancaster, 2008). It relates to the highlighting of facts in order to test or confirm
hypotheses. When deliberating the context of the present research, though it is
understood that scientific logic and objective reasoning might be relevant for this
research the issue of H & S includes considerable social and cultural factors. In light of
these deliberations, it may not be appropriate to suggest that positivism based on
objective reasoning be the only or main philosophical approach to be undertaken.

4.2.2 Realism
This research philosophy involves the assessment of social expectations that can affect
people’s relationships or interactions with each other (Saunders et al., 2007). This
philosophical position also applies associated elements in any given piece of research
to secure information. Essentially, in this philosophical approach, it is believed that
individuals are not dependent on each other (Schwandt, 2007). It is the belief that reality
assesses related issues in the global context, things that can yield people has seen and
believed outcomes (McMurray, et al., 2004). Realism aims at addressing two major
issues. Firstly, objects or abstract concepts exist objectively; they cannot be fully

99

comprehended by the human mind, nor are they dependent on it. (In a broader, more
popular sense it is an outlook that accepts things as they are rather than simply hoping
for something different (Saunders et al., 2009; Miller et al. 2012). Secondly, realism
endeavours to comprehend behaviour of humans (Bryman, 2012; Miller et al. 2012). In
terms of the present context of research, it seems to be challenging to use realism as the
philosophical approach due to the large cultural element and how people perceive
culture itself. Data of such nature may be hard to subject to purely objective analysis.
Therefore, realism was considered unsuitable due to the nature of this research.

4.2.3 Interpretivism
Interpretivism, as a philosophical approach, is one that expresses the manner, which
helps to differentiate between the views people may have regarding matters of research
and the approach that natural science would take to view those matters (Saunders et al.,
2009; May, 2011). Interpretivism aims at looking at different interpretations regarding
the social roles of actors being studied (May, 2011). Interpretivism is a social scientific
point of view that aims to show the subjective aspect of the process of research so as to
comprehend the purpose and reason and for a social action and its implication (Bryman,
2012; Crotty, 1998; Burrel and Morgan, 2005). This philosophy possesses qualities that
enable re-evaluation and examination of H & S related practices and understanding and
the multiple perspectives behind data that may help to make sense of social and cultural
factors related to issues being researched. As a result, interpretivism was considered a
sound philosophical basis for this research.

4.2.4 Pragmatism
The underlying assumptions in this philosophical approach is that it is considered to be
a good approach in studies that aim to establish and use value-driven research questions
in order to obtain the desired knowledge (Saunders et al., 2009). This means that
pragmatism as a philosophy is at variance with the position that requires researchers to
state, explicitly, their position in a piece of research (Bryman, 2012; Creswell 2007;
Saunders et al., 2009). In the context of this research on H & S, using pragmatism
approach may have a negative impact on the quality of the primary data. Pragmatism as
a philosophy seems to work well for research that relies solely on quantitative data. For
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the above reasons, it would have been difficult to apply this philosophy to this research
due to its aims and objectives.

4.2.5 Justification for adopting interpretivism
As explained above, the philosophical approach interpretivism suggests that since
knowledge is considered to be a multi-farious and diverse phenomenon it would be
difficult to generalise in a manner that is free of value bias and disconnected (Remenyi
et al., 1998). The philosophy is also referred as Social Constructionism in the research
literature. It stresses the significance of context, and values to give sufficient resources
to the problem at hand but also to justify a research problem (Easterby-Smith et al.,
2008). Interpretivism also sees the world as a complex entity, which must not be reduced
or simplified. (Gray, 2009). The interpretivists’ philosophical stance helps to highlight
real facts and figures in the research problem and avoids the generalisation of research
outcomes. Interpretivism was therefore the preferred philosophical basis for this
research since the study is interested in comparing H & S in the petrochemical industry
in two national contexts. This choice of research philosophy would offer the researcher
the opportunity to enter the social world of the research participants. It would also help
collect sufficient date in both depth and width to help in answering the research
questions.

4.3 Research approaches
A research approach may be defined as a detailed plan to be applied in carrying out a
piece of research from its conception all the way through to data analysis. The detailed
plan also covers the different decisions considered during a research process; the
research philosophy; the gathering of data; methods used; and data analysis. The choice
of a research philosophy is usually dependent on a on a number of different reasons such
as the research objectives and the experiences of the researcher (Creswell, 2012).
Broadly speaking, there are two types of approaches in research: inductive and
deductive. Fundamentally, the research objectives dictate the research approach
(Creswell, 2007; Saunders et al., 2009).
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4.3.1 Inductive approach
This approach allows the research to evolve logically from exploration undertaken by
the researcher (Gill & Johnson, 2010). According to Creswell (2012), there is no
predetermined way of gathering data. It is considered that data helps in the development
in the theory. Although the inductive approach seems to have clear steps that guide the
process (Gill & Johnson, 2010) it may be a complicated process of data gathering that
leads to theory development (Saunders et al., 2009). The initial step of observation leads
to data gathering that then leads to the fundamental theoretical frameworks leading to a
theory, which is the final phase (Creswell, 2012). This approach was not considered
suitable for this research because the research was not designed with the development
of a theory in mind.

4.3.2 Deductive approach
As per Gill and Johnson (2010), the deductive approach involves the design of a research
project in order to explain a real-world problem based on the data gathered. In this
approach, the researcher sets to establish their proposed theory by first formulating the
hypotheses based on the research problem. The hypotheses are then tested to prove or
disprove the standing or relationship between concepts. This is done on the bases of data
gathered and analysed (Creswell, 2012). The statements of the research problem and
hypotheses, as formulated by the researcher, are deduced from the review of literature
of the present knowledge about the relationships between concepts being tested
(Denscombe, 2007). Hence, the research process would need to be designed to collect
data in a reliable manner, which would help to test the hypotheses (Saunders et al.,
2009). In the context of this present research, a deductive approach to research design
was chosen since it appeared to be an appropriate approach to support the argument for
contrasting H&S in the petrochemical industries of the KSA and the UK.

4.4 Research methods
The research method was chosen to fit with the research philosophy. Typically, research
method is a theory that explains how an assignment is conducted (Creswell, 2012;
Saunders et al., 2009; Gill & Johnson, 2010). Often confused with data collection
techniques, the research method is an important component of the research that needs

102

attention in any given research project (Saunders et al., 2009). There are three types of
research methods: quantitative, qualitative and/or mixed method. These are explored
below.

4.4.1 Qualitative approach
The qualitative method suggests data collection, which can be obtained from an in-depth
analysis of the qualitative nature of information gathered from research participants
(Creswell, 2012; Saunders et al., 2009). This method utilises the subjective nature of
research and data as being influenced by the social context of the participant and/ or the
phenomenon (Soiferman, 2010; Howe and Eisenhart, 1990; Dawson, 2007). In a
qualitative method, participants’ viewpoints are collected by asking questions, and
analysis of responses. Thematic analysis is utilised by categorising responses into
themes following a process of coding (Soiferman, 2010; Howe & Eisenhart, 1990).

This research method is flexible in terms of gathering responses to various types of and
forms of questions from a variety of research participants. In a qualitative approach,
there is flexibility of time with regards to duration of fieldwork so that data collection
and analysis gathers data which social and human elements (Bernard, 2011). Essentially,
the qualitative research approach focuses on obtaining deeper views and understanding
the views of the research participants (Dawson, 2007). The interpretivism approach
discussed above and chosen for this research is justified as there is a correlation between
the philosophy and the contextual and situational aspect of the data gathering and
analysis process (Woodside, 2010; Saunders et al., 2009; Creswell, 2007).

4.4.2 Quantitative approach
This term refers to the gathering of data, the application of statistical testing and analysis
with the aim of understanding of there are any patterns existing in the data (Soiferman,
2010). In this approach, the objective philosophy is utilised as a basis for the design of
the instruments of data gathering. Its utility is in developing a cause and effect
relationship between different pre-identified variables (Trochim, 2007; Neuman, 2007).
The use of a quantitative approach also allows for the gathering and analysis of statistical
data, which includes the establishment of relationships between variables using
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statistical tools (Adcock, 2001; Trochim, 2007; Winter, 2000; Hammersley, 2002). The
quantitative approach also allows representation of data using various visual methods
such as tables and charts. This results in analysis that leads to logical conclusions
(Trochim, 2007). The philosophical approach underpinning such a research
methodology is positivism.

4.4.3 Mixed-method approach
The research approach described as a combination between qualitative and quantitative
research methods is also referred to as mixed-methods. This approach aims to add to the
robustness of the research design and research process (Creswell, 2012; Creswell &
Clark, 2011). Mixed methods could be used in three different ways - first is by merging/
converging the data by putting them together in such a way that one provides a
supporting role to the other. This could be done in many ways, either by embedding the
data within the other or by building on top of each other. In other words, unlike in mono
methods, which involves gathering, and analysis of data, in mixed methods approach,
there is a need for the data to be mixed in some form so that they help in analysis and
interpretation in such a way that makes the problem clearer and reduces the iteration of
analysis and forms a complete picture of the problem and the solution. The justification
of using a hybrid approach is borne from the context of the phenomenon being research
– that is, H&S has elements that could be measured and researched by using a
combination of qualitative and quantitative methods (Dawson, 2007; Gill & Johnson,
2010). Both methods were evaluated individually and it was concluded that using a
mixed methods approach would help to understand the aspects related to process safety
in the petrochemical industry would be understood in a more in-depth manner.

The known challenges of the mixed-method approach include the fact that the designs
used are often expensive (Polit & Hungler, 1999); dissimilar research philosophies may
create complications and difficulties in harmonising the research findings as well as
their interpretation (Bryman, 2007); and difficulties in merging the data (Bryman,
2007). Other challenges of the mixed-method approach include a greater level of skill,
additional time, and effort and resources (Gorard, 2001; Bryman, 2007; Creswell &
Clark, 2011). Yet, the mixed method approach also has notable and numerous benefits.
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The main advantages include the following. Firstly, it provides strengths that offset the
weaknesses of both the qualitative and quantitative approaches (Creswell & Clark,
2011). For instance, quantitative research is weak in understanding the context or setting
of the research participants– this is made up for by the qualitative approach. On the other
hand, qualitative research is seen as deficient because of the potential for biased
interpretations and the difficulty in generalising the findings about a large group –
quantitative research does not possess those weaknesses. Thus, by using both
approaches, the strengths of each can make up for the weaknesses of the other. Secondly,
the mixed-method approach also provides an in-depth and detailed interpretation of the
research problem which the two methods i.e. quantitative or qualitative may have been
insufficient to provide those desired explanations (Bryman, 2007). Finally, the approach
is helpful for developing better and more context-specific instruments (Creswell, 2012).

4.4.4 Justification for using mixed-method approach
Given the research problem, that is, a comparison of process safety management in the
petrochemical industries of both the KSA and the UK, the researcher settled on a mixedmethod approach that allows the use of quantitative and qualitative methods. This
decision was taken in recognition that the potential benefits in gathering both qualitative
and quantitative based data are too important to ignore (Dawson, 2007). Quantitative
and qualitative data, for instance, can be used to generate different, but complementary
data on the same subject matter and can lead to detailed analysis as well as more indepth explanations of the phenomenon under investigation (George & Bennett, 2007;
Creswell, 2007). The choice of a mixed method approach was also in recognition that it
combines the differing strengths and overlapping weaknesses of quantitative methods
(large sample size), with those of qualitative methods (Patton, 1990). In terms of
procedure, the use of the mixed method approach allowed the researcher an opportunity
to use both quantitative and qualitative methods during the same timeframe and with
equal weight (Creswell et al., 2003). The process involved the concurrent, but separate
collection and analysis of qualitative and quantitative data in order to better understand
the subject matter. In practice, the researcher attempts to merge the two data sets,
typically by bringing the two data types during the analysis (Creswell, 1999).
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Following from the above, the objective of using a mixed method approach in this study
was not just to substitute either of the other approaches, but to draw on their positives
and mitigate their weaknesses (King, 2010). The mixed method approach usually leads
to clear and helpful findings through the provision of insightful dimension that may not
otherwise be gathered by either method (Bryman, 2007). This required meticulous
design, and attention to detail in the implementation stage with the aim of achieving the
desired research objectives (Masson, 2011). The combination of both methods also
aimed to provide opportunities to compare results, validate some and corroborate others
so that the phenomenon being researched could be better understood (Creswell & Clark,
2011). At a more personal level, the mixed-method approach was use in this research
because it made intuitive sense and appealed more to the researcher, who is inexperience
in research and needed to ensure that the data collected was comprehensive enough to
help answer the research questions.

4.5 Data collection
The methods utilised in the data gathering procedure are essential to the research process
(Bryman, 2007; Creswell, 2012). In this research, all means of data gathering for
example, the review of published documents, company literature, reports, interviews,
and questionnaire survey were explored in order to ensure a comprehensive overview
of the data and ensure its quality. The next section presents the data gathering method
used in the study.

4.5.1 Stage one: the use of a questionnaire
Although there is no unanimity in the definition, using a questionnaire for data
collection essentially involves series of self-reporting measures that are administered
either through an interview by the researcher or a written questionnaire to be answered
by the research respondents independently (Stangor, 2011). Surveys are designed and
often used to test and measure a wide field of issues, programmes and populations, or
to describe any generalised issues (Cohen et al., 2011). Studies that involve a large
number of respondents using a survey allow generalisation about the population
(Breakwell et al., 2006). The survey strategy is often the most suitable method to obtain
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personal, self-reported information, which is unavailable elsewhere, and where a
generalisation of results relating to a wider population is required (Creswell, 2012). For
this reason, this research employed a written questionnaire as one of the two main
instruments used for data collection; it was administered to the research respondents
through an online process.

A cross-sectional survey design was used because the study involves measuring the
current attitudes, opinions and/or beliefs of the research respondents and the companies
for which they work. Overall, the output of the questionnaire through a cross-sectional
design would provide a snapshot of the target population (Creswell, 2012; Kumar,
2011). The cross-sectional design has an additional advantage of being comparatively
quick and cheap to conduct, although it does not allow change to be measured (Cohen
et al., 2011).

The details of the self-administered questionnaire involved sending out the
questionnaires to a list of prospective respondents based on the registers and email
addresses provided by the organisations. Of a total sample of 150 participants were
categorised

thus:

high

management,

middle

management,

and

low-level

management.143 respondents returned their responses.

4.5.2 Stage two: semi-structured interview
The use of interviews can assist in gathering relevant and reliable primary data.
Nevertheless, the practical implementation of this method should be consistent with the
purpose of the research and research strategy. Interviews may vary due to the level of
formality and structure (Saunders et al., 2007). The point of using the interview process
in this study was to explore the attitudes of respondents and to gain a deeper sense of
understanding of their various viewpoints. Therefore, unstructured interviews were used
to glean insights and gather data. Interviews in the KSA were conducted face-to-face
while those in the UK were conducted via telephone. The interviewees were given the
opportunity to guide the conduct of the interview. They were also encouraged to engage
in the interviews voluntarily. Informal interviews offered the interviewee a relaxed
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environment to provide information freely and provide the researcher the opportunity to
direct the interview when necessary to gain in depth data.

The interview method is more flexible and dynamic in terms of data collection compared
to using questionnaires (Seale, et al. 2011). By using interviews, the researcher can
collect data in greater depth and detail. There is a great significance to the way an
interview must be conducted, it is more personal and there is an element of developing
a rapport with the participant. This is in no way intended to influence the participants’
views, but only demonstrates sensitivity towards the participants and is more friendly in
nature. This may help in drawing more responses and support the data analysis process
(Seale, et al. 2011; Talmy, 2010). Questions are usually set using an interview guide
that helps to conceptualise them so that all respondents are able to interpret the questions
(Seale, et al. 2011; Silverman, 1973). However, there is an element of situationally and
physical environment where the interview is being conducted. Once the interview has
been conducted and transcribed, it can then be coded (Seale, et al. 2001; Bryman, 2006).

The merits for using interviews include:


The advantage of asking and explaining any difficult questions.



More time for asking follow-up questions.



Flexibility for further discussion when using open-ended questions.



Greater freedom and flexibility to use visual aids to clarify matters when
required.



More freedom for the interviewer in arranging and managing the setting for the
interview (Seale, et al. 2011).

Yet interviews can be expensive to arrange and conduct; this can limit the number of
interviews that can be conducted as well as their coverage (Seale et al. 2011). It is
possible though that biases are introduced during the process of research, which may
have an impact on the reliability of responses. These can also occur due to the way
questions are delivered verbally as well as personal pre-inherent biases of the
interviewer themselves (Seale, et al. 2011). Telephone interviews appeared more
convenient for both the researcher and interviewees in the UK because of the time and
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travel costs involved. There were 30 interviews conducted: three respondents each from
the ten petrochemical companies used in the study (Details attached in Appendix II).

4.6 Research samples
Gorard (2001: p16) referred to sampling as, “the basis of all research.” He further noted
that the conclusions of research are largely decided by the nature of the data samples.
Fink (2002) considered a sample as a subset of a larger population group. A whole group
or universe to be sampled may be regarded as the population, which comprises objects
or elements – such as petrochemical companies. The importance of the research sample
for any project cannot be overemphasised. The research sample is used for data
collection and needs to be carefully selected from the proposed population. Hence, a
significant feature of the research sample is how representative it is of the proposed
population (Stangor, 2011). If a representative sample is carefully selected from the
chosen population then generalisations can be made about that same population.
Although the main objective of this research was not to offer generalisations about the
larger population, it was necessary to design a sample that was representative, yet with
a minimum sampling error. The research sample, method and size are described in the
following section.

The research sample allows the target population to become precise. This means that
the researcher will require less time, cost and effort in the collection and processing of
data from a research sample compared to a study of the entire population (Cohen, et al.
2011). Large samples are required more in quantitative research than in qualitative
research. In this research the aim is to select a sample that would be big enough to help
answer the research questions and to ensure that the objectives of the research are met.

4.7 Data analysis
Data analysis is concerned with the methods or tools used in the analysis of data as well
as in its presentation and interpretation. Collis and Hussey (2009) suggest that data
analysis is both quantitative form and qualitative form. Quantitative data analysis
techniques involve starting from theory and leading to a conclusion; the total count of
respondents is also a focus. The research strategy is based on deductive logic and is

109

objective in nature. Qualitative analysis has a firm emphasis on the words i.e. quality as
compared to quantity. This strategy is based on inductive logic and is subjective in
nature (Bryman & Bell, 2007). As discussed above, in this research both qualitative and
quantitative methods were adopted, also referred to as combined approach or a mixed
methods approach. Tashakkori and Teddlie (2008) proposed that a combination of
methods could be beneficial as they help to answer the research questions in a better
way and helps to understand the phenomenon under investigation in a more in-depth
manner. Furthermore, quantitative data – collected using survey questionnaire – was
subjected to general statistical analysis (mostly descriptive), whereas qualitative data–
gathered using personal interviews – was subject to thematic analysis to develop a
detailed understanding.

4.7.1 Qualitative data analysis
Although the lines between data collection and data analysis can be blurred in qualitative
research (Cassell and Symon 1994; Cohen et al., 2011), analysis is usually seen as a
separate and independent step. This raises the important question of which technique is
most appropriate for the research in question. When dealing with quantitative data,
automated (i.e. rule-based) techniques are often deployed because they can deliver
reliability, accuracy and efficiency. Qualitative data, however, such as the data in this
research, presents a different challenge.
Although software programs can be used to automate analysis in qualitative and mixedmethods research, such automation carries with it some significant caveats. It is, for
example, relatively inflexible, as the algorithm’s logic is usually hard to change once it
is deployed. Perhaps more significantly, though, is the fact that an algorithm is,
ultimately, built on a set of assumptions which can limit its application and possibly
even lead to inherent bias. Further, while automated systems can provide a high level of
reliability by always applying the same rules under the same conditions, this can also
result in ‘systemic blindness’ – an inability to pick up on trends which lie outside the
assumptions or contents of the knowledge base from which the program was developed.
Automated systems can also present difficulties in terms of requirements such as
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categorisation and interpretation, and often requires significant experience and specialist
expertise for effective analysis (Neuman, 2006).
None of this is to say that automation of the analysis of qualitative data cannot be useful.
Software programs such as Nvivo are used by many researchers, and other systems have
proved valuable in terms of improving the rigour of the analytical process and for
capturing perspectives which the researcher might miss (Glaser & Holton, 2004).
Further, the use of technology allows for consistent data organisation, careful labelling,
and storage (Seale, 2005), and, in recent years, automated processes such as text mining
have emerged with the capability of assessing meaning and developing key categories
(Neuman, 2006).
The use of automated analysis in qualitative research, therefore, should be assessed on
a ‘case-by-case’ basis. In this case, the researcher felt that, on balance, a more
traditional, manual approach was most appropriate. This was for a number of reasons,
such as that these methods tend to require less experience and expertise to accurately
and reliably code the data into various categories (Bryman, 2008). Another key benefit
of a manual process, in this instance, was that the human element allows for the
identification of certain idiosyncratic components of the data which are ultimately
insightful, but might not be accessible to the language of technology (Cohen et al.,
2011).

There are many available approaches to analysing qualitative data including, but not
limited to grounded theory, ethnography, phenomenology, hermeneutic analysis and
thematic analysis (Pope et al., 2000, Ritchie et al., 2003). The choice of an approach
was not an easy one to make, rather it was guided by certain factors including the level
of experience of the researcher, time, and topic. The researcher also understood that,
essentially, the qualitative method of analysis attempts to narrow down relevant
information from a diversity of data sources, collected on the research question.
Descriptive data helps to interpret information and may include interview transcripts,
survey data (from open-ended questions), videos, and photographs. It is mostly based
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on the researchers ' impressions and interpretations. In this study, the researcher
analysed the data using the thematic method of analysis.

Thematic analysis was used for analysing the qualitative data in this research because
of the following reasons, namely: its flexibility and applicability to a range of studies
(Burnard et al., 2008); it offers a full and detailed, yet multi-layered description of data
through its processes (Braun and Clarke, 2006). Thematic analysis also appears
relatively straightforward and requires less comprehensive theoretical and technological
knowledge – a feature which is extremely useful for researchers with less experience
(Braun and Clarke, 2006). Further, the use of thematic analysis allows for unexpected
insights, and draws attention to similarities and differences within the data (Braun and
Clarke, 2006, King, 2004). However, the use of thematic analysis is also criticised for
some degree of inconsistency and incoherence in the analysis if the researcher does not
ensure rigour during the process of developing themes (Holloway and Todres, 2003).
Thematic analysis can also be tedious involving the analysis of transcripts and fieldnotes
(Burnard et al., 2008). In fact, other analytical approaches were discounted for thematic
analysis mainly because the researcher is more familiar with this approach, and far less
complex theoretically (Nowell, Norris & Deborah, 2017). Below are detailed
explanations of the thematic data analysis process taken in this research. It is an iterative
process based Burnard’s five stages approach (Burnard et al., 2008) to analysing
qualitative data:

Stage 1: Open coding - The researcher carried out a reading of each document
(interviews transcripts, and field notes) and assigned a code for each piece of
information based on their relevance to research (Burnard et al., 2008). The coded data
were then summarised, were cross checked with the transcripts to identify similarities
and/or difference in the codes.

Stage 2: Aggregation and re-grouping of the initial codes - This stage involved the
listing of all of the agreed codes on several clean sheets of paper and then refined the
codes by removing any similar or duplicated codes (Burnard et al., 2008). The merit of
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this is that it helped to reduce the number of codes, and facilitated the process of data
categorisation. At the end of this stage, a list of non-duplicated codes was kept.
Stage 3: Identifying the themes – This stage involved the categorisation of the identified
codes into bigger and more meaningful units (Burnard et al., 2008). Here, the researcher
simply grouped similar codes for all interviews together at the same place – that is, one
source providing a summary of the data gathered from each interview and how they
were connected to form all the categories and themes.
Stage 4: Coding to Themes – This stage involved assigning each identified theme and
all of the relevant data with a specific colour (Burnard et al., 2008). For instance, the
researcher highlighted the data in the transcripts, which were relevant and useful to the
researcher.
Stage 5: Themes filing – In this final stage, the colour-coded data that belonged to each
theme were extracted and kept separately in files (Burnard et al., 2008). The colour
coding assisted in compiling the data based on their themes. Thereafter, the researcher
established connections between themes, compared and contrasted within the themes,
and identified deviant cases.

4.7.2 Quantitative data analysis
Unlike qualitative data, which is based on words and narratives, quantitative data is
numerical and is usually gathered using instruments such as questionnaires surveys.
There are various computer-based softwares, which can be utilised to analyse
quantitative data, however, if there is limited quantitative data then a manual analysis
could be done. Data is represented using graphs, tables or charts. The quantitative data
analysis process aims to reduce and simplify the data and helps to make the sense from
large groups of data. The survey measured the safety culture by using a total of 150
responses, and was analysed using SPSS.
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4.7.3 Analysis of mixed methods
This combines aspects of methods of data collection, and analysis. This involves in
qualitative research the empirical and thematic elements of interpretation as well as the
mathematical and analytical methods for analysis of numerical information. The data
gathered in this study at the time of data collection were collected using a mixed
approach – that is, evaluation protocol consisting of data analysis techniques for both
qualitative as well as quantitative data. Nevertheless, quantitative analysis was the main
focus and different forms of statistical tool, such as SPSS was utilised. This was done
in general, safety and culture were used as independent variables associated with
performance related to safety in order to evaluate the relationship between these
variables. It was upon this type of data analysis that the aim of the study was best
visualised.

Data was gathered from two sets of participants and using two different methods of data
collection: Qualitative which was through personal interviews, and quantitative that
gathered data using survey questionnaire. All personal interviews conducted were audio
recorded, with the full consent and knowledge of the interview participants. All
interviews were conducted through pre-set appointments in advance. The participants’
convenience and comfort was considered to be of utmost priority. Each personal
interview took approximately an average of 50 minutes.

4.8 Ethical challenges
This was deemed to be one of the most important aspect of this research study and all
ethical guidelines were adhered to while conducting the research. This was considered
for the entire research exercise and not just during the data collection phase. Ethical
aspects were considered for both qualitative as well as quantitative data collection
phases. The researcher made sure that all permissions were pre-arranged and all
stakeholders informed. This was based on the importance of ethics as advocated as
important part of any research process (Rossi, et al., 2009; Emanuel, et al., 2000).
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4.8.1 Voluntary participation
Research participants to research should not be required to take part; it must be a
voluntary arrangement. (Kimmel, 2009). For all interviews, as well as in multiple
sittings, it is important that the researchers have informed their participants in advance
so that they are given the option to refuse or withdraw participation, at the start or at any
stage of the interview process, if they so intended. Participants must not have been
coerced into taking part so that all results are valid (Economic and Social Research
Council, 2011).

4.8.2 Informed consent
Informed consent includes the act of informing the participant of the purpose of the
research and providing as detailed information as possible of the research and the
research process. This is done so as to making the participants fully aware of the
objectives of the research and their role in the process. It is an important foundation
principle (Ponterotto, 2005; Economic and Social Research Council, 2011; Hill, 2005).
In general, the participant must be supportive of the research aims and consent must be
in writing. The researcher must be able to demonstrate if there is any conflict of interest,
demonstrate their own independence from the project and how the data will be used.
(Economic and Social Research Council, 2015; Meade & Slesnick, 2002). The research
must recognise the professional validity of the research as well as recognise and
acknowledge the support provided to the research by colleagues as well as ay cocollaborators (Harriss & Atkinson, 2013).

4.8.3 Confidentiality
It is the researchers prime responsibility and duty that the participants’ anonymity must
always be ensured. In addition, all efforts must be made to conceal not just the
participants’ identity but also their responses. No responses must be directly attributed
to their name and other details (Portney and Watkins, 2000; Jacobsen and Landau, 2003;
Flewitt, 2005). Accountability is also an important aspect and a responsibility on the
part of the researcher. This responsibility can be met by the researcher choosing a
standard process of research design, and developing research objectives using standard
conventions (Smythe & Murray, 2000).
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Consideration as to the confidentiality of participant and their responses was an
important aspect of the study’s ethical approval and its design. However, it was made
sure that the quality of responses was not compromised (Elmira et al., 2014). Due to the
above concerns and the necessity of asking for information, none of the research
participants were asked for their personal details. They were simple asked to provide
their official positions as well as their level of responsibility (Elmira et al., 2014). This
was extremely important as the respondent felt reassured and it was clearly reflected in
the ease of interview process and the flow of information that was captured.

Finally, once the interviews were conducted and survey data gathered, storage of this
data is also part of ethical conduct and a legal requirement. These were fully adhered to.
The confidentiality of the respondents was maintained at all times. This was done by
assigning labels to the survey responses. This was done for both surveys and interviews.
It was the researcher only who had access to names and corresponding numbers. Secure
data storage was ensured by storing all the data and information files saved on computer
that were password protected.

4.9 Chapter summary
The aim of this study was to understand the relationship between safety and culture as
well as to understand the organisational performance related to safety within the petrochemical industry. In this study, an interpretivist philosophy was deemed as the most
appropriate worldview to adopt (Creswell, 2009). The basis for choosing this research
philosophy was due to the nature of the – i.e. the comparison of H & S policies,
processes and performance in the petrochemical sector in Saudi Arabia and the United
Kingdom. This demanded an approach that included a social and interpersonal aspect
and understanding. This meant that any philosophy adopted would be able to guide the
research design on the basis that reality is subjective and is formed by the complex
interrelationships developed by social and cultural interactions. This was deemed as not
lending itself to generalisation through a process that is free of value bias and detached
(Saunders et al., 2007). A deductive strategy and research design was chosen as the
process under investigation was initiated through specific related to research questions
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formulated as well as established knowledge about Health & Safety in the petrochemical
industry in the two selected countries.

With regards to the research methods, in order to fulfil the research objectives, a
combined methods approach i.e. a mixed methods approach was selected. Both
questionnaire survey as well as personal interviews was used as data collection
instruments. A total of 30 participants were interviewed. For the questionnaire, 143
responses were received from personnel holding varying amounts of responsibility,
from high-level to low-level managers. The quantitative data collected through the
survey was analysed using statistical analysis. A thematic analysis was utilised for the
qualitative data, which was gathered using personal interviews. All necessary ethical
guidelines and principles necessary and essential to conduct research were adhered to.
These included confidentiality and anonymity of participants’ information, informed
consent, data protection and safe and secure storage.
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Chapter Five: Presentation and interpretation of the questionnaire
results using frequency tables
5.1 Introduction
This chapter presents the empirical data collected in undertaking this research study. It
involved both quantitative and qualitative data obtained from the KSA and the UK. The
data is presented in order to lay the foundation for a comparison between the two
contexts in the following discussion chapter. Specifically, the data demonstrates how
the following research questions were answered.

Firstly, what are the key differences and similarities between the chemical industries of
the KSA and the UK in terms of the legislative governing process safety and its
procedures. Secondly, what are the key differences and similarities between individual
petrochemical industry corporate policies around PS and its procedures in the workplace
in each country? Finally, are there any identified cultural and religious differences
between the two contexts and what role do they play in any disparities in the PS and its
procedures in the workplace? The aim of the research findings is to highlight the
potential lessons the two countries can learn from the other in the development and/or
implementation of PS and its procedures in their respective petrochemical industries.
This project involved a variety of organisations in both countries in order to identify the
content of each individual organisation’s safety policies, procedures and practices.

The investigation was conducted in the following ways: a review of the relevant
literature; by means of questionnaires distributed to 150 targeted participants to collect
their biographical information and obtain their perceptions on the specific research
questions; and an interview process involving 15 participants in the UK and 15
participants in KSA. The purpose of this chapter is to present and analyse the data
collected by means of the questionnaires. This summary of the findings lays the
foundation for the subsequent analysis and discussion chapters.
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5.2 Basic characteristics of the research participants
After completing the administration and collation of the responses to the questionnaires
online, an SPSS statistical software was used for statistical analysis of the data. This
section presents a summary of the results of the basic demographic characteristics of the
research respondents obtained from the completed questionnaires. Frequency tables
were used for this purpose. The target sample of research respondents who were
expected to complete the questionnaire was 150 (n=150). The questionnaires were
designed and administered online to the participating petrochemical companies in KSA
and the UK. Of the 150 questionnaires that were sent out to the companies via email,
143 (that is, 95.3%) were returned and 7 (that is, 4.7%) were not. Several attempts were
made to obtain more responses, including sending emails to remind the non-respondents
and making phone calls to the company’s administrative support team. Despite these
attempts the outstanding questionnaires were not returned. Of the total number of
questionnaires processed, 73 (that is, 51.5%) work in the KSA and 70 (that is, 48.5%)
work in the UK. The following tables and graphs show the statistics derived from the
questionnaires.

Table 8 below shows the distribution of the immigration status of the research
participants. This appears to indicate that the number of foreign workers in KSA is
higher than the UK; this increases the likelihood of the presence of greater cultural and
lingual diversity in the former. This is likely to be both a strength and a weakness (clash
of cultures). This was explored in the interviews.

Table 8: Worker type

Frequency
KSA

Percentage
UK

KSA

UK

Native

49

68

67.1

97.1

Foreign

24

2

32.9

2.9

Total

73

70

100

100
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Table 9 below represents the age distribution of the participants who completed the
questionnaire. It shows that, on the average, workers in the KSA are younger than in the
UK. This might have implications on the level of experience.
Table 9: Age distribution of participants

Frequency
KSA

Percentage
UK

KSA

UK

Under 20 years

2

-

2.7

-

21-30 years

23

15

31.5

21.4

31-40 years

24

14

32.9

20.0

41-50 years

12

20

16.4

28.6

Over 50 years

12

21

16.4

30.0

Total

73

70

100

100
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Table 10 below indicates the qualifications of the research participants. From this
information about qualifications, it can be inferred that the research respondents in the
UK appeared more highly skilled or qualified compared to workers in the KSA. This is
telling on the premium placed by either country on the need for the right qualification:
people in KSA can work in the petrochemical industry provided they have some form
of qualification, even if it is not directly related to the field. On the other hand, workers
in the UK are required to have at least the basic certifications on H & S in the
petrochemical industry to be able to work in the industry. UK workers are more likely
to include safety graduates as well as engineers.

Table 10: Qualification distribution of participants

High school
Diploma
Bachelor’s degree
Post-graduate
degree
Total

Frequency
KSA
UK
20
7
21
46
43
6

27.4
9.6
63.0
-

30.0
61.4
8.6

73

100

100

70
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Percentage
KSA

UK

Table 11 below indicates the position occupied by the research participants.

Table 11: Status distribution of participants

Frequency
KSA

Percentage

UK

KSA

UK

Senior management

6

8

8.2

11.4

Middle management

19

19

26.0

27.1

Junior management

48

43

65.8

61.5

Total

73

70

100

100
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Tables 12 and 13 below indicate the length of time the research participants have worked
in their current companies and the petrochemical industry respectively. This indicates
that workers in the KSA stay longer in their companies compared to workers in the UK.
One possible reason is that the UK job market is highly competitive and unstable
(instability in companies leads to more redundancies, as well as greater movement of
assets and personnel).
Table 12: Work experience distribution of participants at current company

Frequency
KSA

Percentage

UK

KSA

UK

5 38

30

52.1

42.9

6-10 years

19

15

26.0

21.4

11-15 years

6

13

8.2

18.6

16-20 years

3

4

4.1

5.7

Over 20 years

7

8

9.6

11.4

Total

73

70

100

100

Less

than

years
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Table 13: Work experience distribution of participants in the petrochemical industry

Frequency
KSA
Less

than

5 20

Percentage

UK

KSA

UK

19

27.4

27.1

years
6-10 years

19

9

26.0

12.9

11-15 years

10

7

13.7

10.0

16-20 years

11

13

15.1

18.6

Over 20 years

13

22

17.8

31.4

Total

73

70

100

100
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Table 14 below indicates the distribution of the research participants in relation to
whether they have accreditation or a qualification in H&S or not. The majority of
respondents in the UK said they did while only a minority of respondents in the KSA
responded in the affirmative.
Table 14: Accreditation distribution of participants

Yes
No
Total

KSA
11
62
73

Frequency
UK
57
13
70

KSA
15.1
84.9
100
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Percentage
UK
81.4
18.6
100

This result suggests that UK respondents have a common understanding of the concept
of PSM, while those in the KSA show a range of interpretations. It therefore appears
that the concept of PSM thus depends on a number of factors. For example, it seems to
depend on the kind of systems put in place by individual companies and the various
inputs these companies establish to prevent major incidents or accidents from occurring.
These processes could also involve a number of things such as prevention, mitigation or
control. Different companies have different ways of managing these different aspects,
but it also depends on whether the regulator is consistent in dealing with companies
across the entire country, looking at the same issues regardless of which petrochemical
organisation it is. Regulatory compliance and enforcement is another issue that seems
to set the two countries apart – greater compliance and enforcement in the UK, and less
in the KSA (see, Section 6.2).
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5.3 Individual country’s PS legislation or regulation
Table 15 shows how participants perceive regulation in their country. It can be seen
from the table that, in the UK, the principal regulatory body is national (i.e. the HSE),
while, in the KSA, it is perceived as being international (i.e. the OSHA). Both countries
also depend on regional legislation to some degree. It can be inferred from this that the
respondents from the KSA rely on foreign legislation because none exists in their own
country. In the UK, however, companies understand that the HSE not only regulates,
but encourages, H&S in the workplace across all sectors, including the petrochemical
industry.
Table 15:

Main sources of legislation or regulation
Frequency
SA

Percentages

UK

SA

UK

International

62

5

84.9

7.1

Regional

6

6

8.2

8.6

National

5

59

6.8

84.3

Total

73

70

100

100
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This result suggests that, in the KSA, respondents are unsure which legislative and
regulatory instruments exist, but did express two main views in response to the question.
The first view stressed the sources of legislation in the KSA, while the second focused
on a hybrid system used by joint venture companies. The differences highlighted above
demonstrates just how different respondents in the KSA and the UK perceive the
respective legislation and regulatory frameworks operational in their countries. The two
views among the KSA respondents were that their national legislation and regulation
are primarily initiated through Royal Decrees under the ambit of the HCIS. However,
legislation and regulations passed by the HCIS are considered as the minimum
requirement that must be implemented by all petrochemical companies operating in the
country. In addition, companies have the right to implement any international legislation
that is recognised or certified in their field of operations and which enhances their PSM
system. For them, any additional piece of legislation is fine provided it is aligned with
the HCIS – for example, OSHA. However, respondents still felt they need a unified
body like OSHA that will take care of their legislation and regulations in the
petrochemical industry. In the UK, COMAH was identified as the main piece of
legislation that deals with only onshore accidents or assets. Respondents felt that it is a
very good piece of legislation, which evidences clearly how companies must adhere to
certain controls put in place to ensure that they prevent major accidents and enhance
process safety. Overall, they thought it is a key statutory measure that has improved
process safety at COMAH sites in the UK (see, Section 6.5).

Table 16 below provides a distribution of the perception of the research participants
about the clarity of their companies’ PS regulations. This shows that companies in the
KSA are more likely to build their own policies based on minimum requirements
prescribed by governmental regulations, while each company in the UK follows a
standardised format prescribed by the HSE.
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Table 16: Clarity of PS legislation or regulation

Frequency
SA

Percentage
UK

SA

UK

Strongly agree

-

2

-

2.9

Agree

5

11

6.8

15.7

Neutral

14

49

19.2

70.0

Disagree

52

8

71.2

11.4

Strongly

2

-

2.7

-

73

70

100

100

disagree
Total

This result have a number of implications. For instance, in the case of the KSA the
findings suggest that the reporting system in PSM depends on individual companies and
their leadership or top management. On the other hand, UK respondents suggested that
companies across the board follow a standardised reporting system, internally and
externally. Therefore, in the case of the UK, respondents believed that there is a two-
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tier reporting system in place – internally (based on OSHA guidelines and principles)
and externally (mandatory reporting to the HSE) (see, Section 6.6).
Table 17 below shows the distribution of the perception of the research participants
about the influence of H&S legislation and regulations in their countries regarding
individual companies.
Table 17: Main influence of PS legislation or regulation

Frequency
SA

Percentage
UK

SA

UK

Strongly agree

-

14

-

10.4

Agree

5

44

6.8

62.9

Neutral

8

8

11.0

11.0

Disagree

58

4

79.5

5.7

Strongly

2

-

2.7

-

73

70

100

100

disagree
Total
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This result suggests a clear intersection of culture and H&S policies in both countries
with a stronger inclination in the case of KSA. In the case of the UK, the respondents
demonstrated a clearer understanding of the PSM culture and there appeared to be less
variation in respondents’ understanding. Significantly, the research participants
acknowledged that the culture of the people, including how it operates and how people
are, is different from country to country and that this impacts on their attitude to PSM
(see, Section 6.7).
Table 18 below shows the distribution of the perception of the research participants
about the information provided by H & S legislation and regulations in their countries
as regards individual companies. This indicates that current legislation and regulations
in the KSA do not provide the best possible information about H & S.
Table 18: PS legislation/regulation provides the best possible information

Frequency
SA

Percentage
UK

SA

UK

Strongly agree

-

3

-

4.3

Agree

3

5

4.1

7.1

Neutral

7

50

9.6

71.4

Disagree

54

12

74.0

17.1

Strongly

9

-

12.3

-

73

70

100

100

disagree
Total
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Table 19 below shows the distribution of the perception of research participants about
the similarity of H & S procedures between companies in their respective countries. This
shows how different H & S procedures are in the KSA: each company applies its own
policies whereas in the UK procedures are very similar among organisations since there
is a unified regulatory body (the HSE).

Table 19: Similarity of PS procedures in all companies

Frequency
SA
Strongly agree
Agree
Neutral
Disagree
Strongly
disagree
Total

Percentage
UK

SA

UK

1
9
48
15

3
7
48
12
-

1.4
12.3
65.8
20.5

4.3
10.0
68.6
17.1
-

73

70

100

100
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Table 20 below shows the distribution of up-to-date H & S policies in companies. This
shows that H & S policies in both countries appeared up-to-date.

Table 20: Up-to-date PS regulation or legislation

Frequency
SA

Percentage
UK

SA

UK

Strongly agree

3

10

4.1

14.3

Agree

51

46

69.9

65.7

Neutral

13

10

17.8

14.3

Disagree

6

4

8.2

5.7

Strongly

-

-

-

-

73

70

100

100

disagree
Total
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Table 21 below shows the distribution of the perception of participants about
enforcement of H & S regulation in the UK and the KSA. This shows that most
participants in the KSA consider the enforcement of H & S regulations in the country
as average whereas the majority of participants in the UK consider enforcement in the
UK as good.

Table 21: Enforcement of PS regulation or legislation

Frequency
SA

Percentage
UK

SA

UK

Very good

-

18

-

25.7

Good

8

29

11.0

41.4

Average

41

22

56.2

31.4

Bad

24

1

32.9

1.4

Total

73

70

100

100
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Table 22 below shows the distribution of the perceptions of the research participants on
the impact of safety inspections by governmental agencies. This shows thatcompanies
in KSA are more likely to be self-regulated compared to companies in the UK where
workers think that government inspections have a significant influence in preventing
and addressing complacency in safety standards.
Table 22: PS inspections by government agencies

Frequency
SA
Strongly agree
Agree
Neutral
Disagree
Strongly
disagree
Total

Percentage
UK

SA

UK

7
15
48
3

23
35
9
3
-

9.6
20.5
65.8
4.1

32.9
50.0
12.9
4.3
-

73

70

100

100
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5.4 Individual country’s PS reporting system
This section focuses on the perception of the research participants on the H & S
reporting systems in the UK and the KSA regarding incidents (near misses and
accidents). Table 23 below shows the distribution of the perception of the research
participants on the reporting system for near misses. This shows that the reporting
system of near misses in the UK appeared better than in the KSA.

Table 23: Reporting system for near misses

H&S
reporting
system for near
misses
Strongly agree
Agree
Neutral
Disagree
Strongly
disagree
Total

Frequency
SA

Percentage
UK

SA

UK

2
30
40
1

46
21
2
1
-

2.7
41.1
54.8
1.4

65.7
30.0
2.9
1.4
-

73

70

100

100
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Table 24 below shows the distribution of the perception of the research participants,
specifically, on the reporting system in place for incidents. This shows that participants
in the UK appeared confident in their system for reporting accidents than participants in
the KSA.

Table 24: Reporting system for accidents

H&S

Frequency

reporting

SA

Percentage
UK

SA

UK

system for
incidents
Strongly agree

3

58

4.1

82.9

Agree

58

12

79.5

17.1

Neutral

9

-

12.3

-

Disagree

3

-

4.1

-

Strongly

-

-

-

-

73

70

100

100

disagree
Total
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Table 25 below shows the distribution of the perception of the participants on their
companies’ top management commitment to H & S implementation. This shows that
the research participants in both countries agreed that the top management commitment
towards H & S management has an impact on the implementation of H & S management
system. That shows the importance of the attitude of the top management towards H &
S management system. However, a minority of respondents in KSA disagree with that
position.

Table 25: Commitment of management to the PS reporting system

Frequency
SA

Percentage
UK

SA

UK

Strongly agree

24

39

32.9

55.7

Agree

44

31

60.3

44.3

Neutral

2

-

2.7

-

Disagree

3

-

4.1

-

Strongly

-

-

-

-

73

70

100

100

disagree
Total

138

Table 26 below shows the distribution of the perception of the participants on the
openness of communication in companies regarding H & S. This shows a stronger
culture of openness in communication within the petrochemical industry in the UK
compared with the KSA.

Table 26: Openness in communication of the PS reporting system

Frequency
SA

Percentage
UK

SA

UK

Strongly agree

-

34

-

48.6

Agree

1

30

1.4

42.9

Neutral

6

6

8.2

8.5

Disagree

51

-

69.9

-

Strongly

15

-

20.5

-

73

70

100

100

disagree
Total

139

Table 27 below and its corresponding bar chart show the distribution of the perception
of the research participants on the use and impact of external agencies or consultancies
in their H & S processes. This shows that the research participants in the KSA have
experienced the use of external agencies or consultants. This may be as a result of the
inadequacy of expertise inside the companies in KSA. On the other hand, the research
participants in the UK believe there is no need for that because they have enough
knowledge and expertise within their companies.
Table 27: Influence of external agents or consultancy on the PS reporting system

Frequency
SA
Strongly agree
Agree
Neutral
Disagree
Strongly
disagree
Total

Percentage
UK

SA

UK

12
44
14
3
-

3
17
40
10

16.4
60.3
19.2
4.1
-

4.3
24.3
57.1
14.3

73

70

100

100
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Table 28 below shows the distribution of the perception of the participants on who takes
responsibility for PS reporting within their companies. This shows the marked
difference in the perception of participants in the two countries: a top/down approach
versus a bottom/top approach. In the KSA most respondents perceive that it is the
responsibility of the H & S manager; in the UK most hold that it is everyone’s
responsibility.

Table 28: Overall responsibility for PS reporting system

Frequency
SA
Company

Percentages
UK

SA

UK

4

3

5.5

4.3

H & S Manager

51

3

69.9

4.3

All Managers

7

-

9.6

-

All Staff

11

64

15.1

91.4

Total

73

70

100

100

Directors
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5.5 Individual country’s national culture & PS
Table 29 below shows the distribution of the perception of the participants on whether
there is a department responsible for monitoring and evaluation of PS within their
companies. This shows that UK petrochemical companies appear to have a responsible
department dedicated to monitoring and evaluating process safety whereas in the KSA
most responded that there is no such department.

Table 29: A responsible department for monitoring & evaluation PS

Frequency
SA

Percentage
UK

SA

UK

Strongly agree

-

35

-

50

Agree

24

33

32.9

47.1

Neutral

15

2

20.5

2.9

Disagree

33

0

45.2

0.0

Strongly disagree

1

0

1.4

0.0

Total

73

70

100

100
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Table 30 below shows the distribution of the awareness of the participants about the
existence of a formal written H & S policy in their companies. This shows that
companies in both countries appear to have existing written H & S policies in place.
This illustrates the significance, in theory, of H & S within the industry.

Table 30: Existence of a formally written H & S policy

Frequency
SA

Percentage
UK

SA

UK

Strongly agree

4

47

5.5

67.1

Agree

53

23

72.6

32.9

Neutral

9

-

12.3

-

Disagree

7

-

9.6

-

Strongly

-

-

-

-

73

70

100

100

disagree
Total

143

Table 31 below shows the distribution of the perception of the participants about the
provision of suggestions to help improve their H & S systems. This shows that research
participants in the KSA have a greater perception that their suggestions are not factored
into their H & S systems at the workplace.

Table 31: Provision of suggestions

Frequency
SA

Percentage
UK

SA

UK

Strongly agree

3

-

4.1

-

Agree

52

1

71.2

1.4

Neutral

13

9

17.8

12.9

Disagree

5

52

6.8

74.3

Strongly

-

8

-

11.4

73

70

100

100

disagree
Total

144

Table 32 below shows the distribution of the perception of the participants about the
need for a clear H & S policy in companies. This shows that companies in both countries
agreed that a clear company H & S policy has an impact on the implementation of H &
S management system. This enhances the importance of H & S policy and regulations.

Table 32: Need for a clear H & S policy in companies

Frequency
SA

Percentage
UK

SA

UK

Strongly agree

25

24

34.2

34.3

Agree

44

36

60.3

51.4

Neutral

1

10

1.4

14.3

Disagree

3

-

4.1

-

Strongly

-

-

-

-

73

70

100

100

disagree
Total

145

Table 33 below shows the distribution of the perception of the research participants
about attendance at H & S meetings. This shows that participants in the UK always
attend safety meetings while participants in KSA are less likely to attend.

Table 33: Attendance of H & S meetings

Frequency
SA

Percentage
UK

SA

UK

Always

21

59

28.8

84.3

Often

27

11

37.0

15.7

Sometimes

22

-

30.1

-

Rarely

2

-

2.7

-

Never

1

-

1.4

-

Total

73

70

100

100
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Table 34 below shows the distribution of the perception of the research participants
about their awareness of H & S procedures in their companies. This shows that
participants in the UK are aware of the H & S procedures of their companies whereas
workers in the KSA are not aware of this. This explains why workers in the KSA are
dependent on their managers while workers in the UK take individual responsibility.
Workers in the UK feel they are a part of their companies’ safety cultures and safety
systems.
Table 34: Awareness of H & S procedure

Frequency
26
15
32
-

42
28
-

Percentage
KSA
UK
60.0
35.6
40.0
20.6
43.8
-

73

70

100

KSA
Strongly agree
Agree
Neutral
Disagree
Strongly
disagree
Total

UK

147

100

Table 35 below shows the distribution of the perception of the research participants
about their familiarity with the process safety procedure in their companies. This shows
that participants in the UK are familiar with the process safety in their companies; most
of the participants in the KSA are not.

Table 35: Familiarity with PS in your company

Frequency
KSA

Percentage
UK

KSA

UK

Strongly agree

-

35

-

50.0

Agree

18

34

24.7

48.6

Neutral

17

1

23.3

1.4

Disagree

37

-

50.7

-

Strongly

1

-

1.4

-

73

70

100

100

disagree
Total

148

Table 36 below shows the distribution of the perception of the research participants
about the provision of formal H & S training by their companies. This shows that
participants in the UK agreed that their companies provide them with formal H & S
training on process safety; workers in KSA are not provided with any.

Table 36: Provision of formal training

Frequency
8
23
41
1

35
34
1
-

Percentage
KSA
UK
50.0
11.0
48.6
31.5
1.4
56.2
1.4
-

73

70

100

KSA
Strongly agree
Agree
Neutral
Disagree
Strongly
disagree
Total

UK

149

100

Table 37 below shows the distribution of perceptions of the research participants about
the relationship between H & S culture and their national culture. This provides
glimpses of participants’ perception of the relationship between H & S culture and their
national culture. This will be followed up in the qualitative component of this research.

Table 37: Relationship between H & S culture and national culture

Up to date H &

Frequency

S policy

KSA

Percentage
UK

KSA

UK

Strongly agree

-

8

-

11.4

Agree

8

51

11.0

72.9

Neutral

10

8

13.7

11.4

Disagree

54

3

74.0

4.3

Strongly

1

-

1.4

-

73

70

100

100

disagree
Total

150

Table 38 below shows the distribution of the perception of the research participants
about H & S culture and compliance. This shows that participants in the UK agreed that
they comply with H & S regulations because it is part of their culture rather than it
simply being a legal requirement; workers in the KSA disagree with the statement. This
provides some evidence of how culture affects safety. If safety is part of the nation’s
culture, companies are more likely to comply with the regulations regardless of the level
of penalty or punishment.

Table 38: Compliance with H & S regulation is part of national culture

Frequency
6
8
55
4

9
54
5
2
-

Percentage
KSA
UK
12.9
8.2
77.1
11.0
7.1
75.3
2.9
5.5
-

73

70

100

KSA
Strongly agree
Agree
Neutral
Disagree
Strongly
disagree
Total

UK

151

100

Table 39 below shows the distribution of the perception of the research participants
about the awareness of their companies’ leadership and H & S culture. This shows that
workers in both countries agreed that safety awareness among company leaders has an
impact on the implementation of H & S management system in their companies.
Table 39: Awareness of companies’ leadership and H & S culture

Frequency
KSA

Percentage
UK

KSA

UK

Strongly agree

19

38

26.0

54.3

Agree

51

32

69.9

45.7

Neutral

2

-

2.7

-

Disagree

1

-

1.4

-

Strongly

-

-

-

-

73

70

100

100

disagree
Total

152

Table 40 below shows the distribution of the perception of the research participants
about the awareness of other workers and H & S culture within their companies. This
shows that the research participants in the KSA believe that conducting safety tests for
all staff has an impact on the H & S awareness in their companies; workers in the UK
disagree with this. This could indicate that UK workers believe that they are qualified
to do the job.

Table 40: Conducting testing at the workplace

Frequency
12
49
6
5
1

6
4
52
8

Percentage
KSA
UK
16.4
67.1
8.6
8.2
5.7
6.8
74.3
1.4
11.4

73

70

100

KSA
Strongly agree
Agree
Neutral
Disagree
Strongly
disagree
Total

UK

153

100

Table 41 below shows the distribution of the perception of the research participants
about the impact of national culture on H & S management within companies in both
countries. This shows that the research participants in KSA have a greater perception of
the influence of national culture (customs and habits) on their H & S management
systems than participants in the UK.

Table 41: Role of management on H & S culture

Frequency
KSA

Percentage
UK

KSA

UK

Strongly agree

20

-

27.4

-

Agree

48

1

65.8

1.4

Neutral

2

6

2.7

8.6

Disagree

3

39

4.1

55.7

Strongly

-

24

-

34.3

73

70

100

100

disagree
Total

154

5.6 Chapter summary
This chapter presented the quantitative data of the research highlighting the differences
and similarities between the two contexts. Specifically, the findings demonstrate the
following: basic characteristics of the research participants including age distribution,
qualification, management status, work experience and accreditation; and individual
country’s PS legislation and regulation including main sources, clarity and ease of use,
provision of best possible examples, uniformity, and enforcement. Further, it
demonstrates the reporting systems of the KSA and UK including near misses,
accidents, commitment of management, communication systems in place, influence of
external agents and overall compliance. The findings also demonstrate the national
cultures and PS of both countries including monitory and evaluation, existence of formal
written policies, formal training and relationship between H&S and national cultures.
Significantly, these findings identify and demonstrate major differences across board.
The next chapter presents the findings of the qualitative component of this study which
sought to clarify the major issues that needed unpacking in the quantitative findings.
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Chapter Six: Qualitative data presentation
6.1 Introduction
This chapter presents the second phase of the empirical data collected for this research
study. It involves qualitative data from in-depth interviews from respondents in the KSA
and the UK. The data and initial discussion depicted in this chapter in order to lay the
foundation for a comparison between the two contexts in the following chapter. This
chapter seeks to demonstrate how the following research questions are answered:


What are the key differences and similarities between legislation governing
safety procedures in the petrochemical industries of the UK and the KSA?



What are the key differences and similarities between individual petrochemical
industry corporate policies concerning safety procedures at the workplace in the
UK and the KSA?



Are there any identifiable cultural and religious differences between the two
national contexts that have a bearing on disparities in PS and its procedures in
each country?



What are the challenges or barriers peculiar to either country in relation to their
petrochemical industries?

The main aim of this study is to bring attention to the potential lessons that either country
can learn from the other in the development or implementation of safety procedures in
their respective petrochemical industries. The project involved a variety of companies
in both countries (see Table 42 below) to identify the content of each individual
organisation’s safety policies, procedures and practices.

Finally, an interview process was conducted with 15 participants in the UK and 15 in
the KSA. The purpose of this chapter is to present and analyse the data collected through
the interviews. Justification for the qualitative phase of the study is given and describes
the triangulation of the data furnished. Before providing an analysis of both the
quantitative and qualitative data, the following table provides a summary of the research
participants. The reason for table 6.1 is to gives grounds for supporting subsequent
analysis of the data. Points of convergence, divergence and complementarity are
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stressed. As far as possible,the study includes dominant views and less popular ones
expressed by the research participants.

Table 42: Participating companies

KSA
Companies
Petro Rabigh

Description

Yansab

Yanbu National
Petrochemical Company
(Yansab) is the largest Sabic
petrochemical complex. It is
Saudi-owned.
Samref is an equally owned
joint venture between Saudi
Arabian Oil Company (Saudi
Aramco) and Mobil Yanbu
Refining Company Inc. (a
wholly owned subsidiary of
Exxon Mobil Corporation).

Shell

Yasref

YASREF (Yanbu Aramco
Sinopec Refining Company)
– a joint venture between
Saudi Aramco and China
Petrochemical Corporation
(Sinopec).

Petrofac

Yanpet

Yanpet is one of the largest
petrochemical complexes in
the KSA. Yanpet is equally
owned by SABIC and
ExxonMobil.

Aker
Solutions

Samref

UK
Companies
Total

Petro Rabigh is a joint
venture between Saudi
Aramco and the Japanese
chemical company Sumitomo Chemical
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BP

Description
Total is a top-tier
international oil and gas
company operating in
more than 130 countries.
It is the world’s fourthlargest oil and gas
company, as well as a
major integrated player
in the renewable
energies sector.
Shell is a major energy
producer and supplier
providing approximately
10% of the UK’s total
oil and gas production.
BP has been based in the
UK for over 100 years
and remains one of the
largest investors in the
North Sea oil and gas
industry.

Petrofac is a leading
international service
provider to the oil and
gas production and
processing industry. The
company provides
integrated services
across the oil and gas
life cycle in over 29
countries globally.
Aker Solutions is a
global provider of
engineering, design,
production systems and
services to the oil and
gas industry. It operates
in over 20 countries
around the world.

6.2 Meanings and understandings
This section covers the responses of the research to the following question: ‘What do
you understand by the term ‘process safety management’? The KSA respondents gave
a range of responses while the UK respondents gave more answers that are similar. This
might indicate that the KSA respondents understood the concept of PSM differently
than UK respondents who appeared to have a common understanding of the concept.
There did not appear to be any dissenting views from each country. The dominant views
expressed in both nations are offered by using the following examples. Responses from
the KSA included the following:
…part of a safety management system (SMS) put in place to handle highly
hazardous materials such as fire, explosion and toxic release (KSA-A, 2).
…management and handling of dangerous substances such as chemical and
petroleum products.(KSA-D, 3; KSA-B, 3).
…a systemic approach to deal with hazards and to prevent major accidents.(KSAE, 1; KSA-C, 1).
Responses from the UK included the following:
…ensuring that you keep the hydrocarbons in the tight – that is, putting process
safety barriers in place to keep in control of your processes, so you don’t have
any major incidents or issues (UK-A, 1; UK-B, 2).

It therefore appears that PSM is a conceptual framework that depends on a number of
factors. For example, it seems to depend on the kind of systems put in place by
individual companies and the various inputs these companies establish to prevent major
incidents from occurring. These processes could also involve a number of things such
as prevention, mitigation or control. Different companies have different ways of
managing these different aspects, but it also depends on whether the regulator is
consistent in dealing with companies across the entire country, looking at the same
issues regardless of which petrochemical organisation it is. Another matter concerns
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how the regulator enforces petrochemical companies to comply with the regulations set
out.

6.3 PSM systems
For this area of consideration, participants were asked: ‘Describe the PSM systems in
their companies and/or country of operation.’ The KSA respondents appeared to have
little awareness of the PSM in place in their companies and/or country of operation. On
the other hand, UK respondents appeared to far more inform about the comprehensive
and standardised nature of PSM systems in place in their country. The main views
expressed by the KSA respondents include the following:
…most companies do not have PSM systems in place because the focus is on
personal safety more than PSM… our companies are more interested in the safety
of workers rather than process safety which is a more comprehensive and
inclusive system of safety that seeks to prevent major accident… (KSA-E, 3;KSAC, 2; KSA-A, 1;KSA-B, 1; KSA-D, 1).
On the other hand, the dominant views expressed by the UK respondents include the
following:
…our companies have PSM systems in placed to help in the detection of potential
major incidents and usually include a lot of review of barriers that would cause
an incident both from site personnel and from external personnel. So, we look at
process safety barriers, we also create awareness with our employees at all levels
on process safety (UK-A, 1; UK-E, 1).
Further, some UK respondents noted that:

Ultimately, the aim of having a PSM system is to prevent any major accidents
from occurring in any of our sites. We do that in several ways, just to make sure
that all the things that could potentially cause any major accident are monitored
including the integrity of the pipework, the integrity of the vessels, and the
detection systems that could pick up any potential hazards. … We also look at
barrier management at each of the stage of our processes. So, we are looking at
regular inspection, detection, maintenance and containment (UK-B, 2; UK-C, 2;
UK-D, 3).
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From the responses above it appears that although respondents from both countries
demonstrated some awareness of PSM systems and their significance to the
petrochemical industry, companies in the KSA lack such systems while those in the UK
do have them in place. This conclusion is supported by the quantitative findings (Section
5.2, Table 14) which suggest that UK respondents have a common understanding of the
concept of PSM, while the KSA respondents have varying interpretations.

6.4 Individual country’s legislation or regulation
This section explores the legislative and regulatory instruments in place in both
countries to safeguard process safety in the petrochemical industry. The (quantitative)
data from the questionnaires (Section 5.3) suggested that, in the KSA, respondents
appeared unsure which legislative and regulatory instruments had been created but did
express two main views in response to the question. The first view stressed the sources
of legislation in the KSA while the second focused on a hybrid system used by joint
venture companies. The qualitative findings support the implications of the quantitative
data. Following are the views expressed by a section of the respondents on both matters
respectively:
…the sources of legislation or the enactment of legislation in the KSA basically
requires the establishment of a Royal Decree…for example, the HCIS was
established by the Royal Decree No. 439/8 in 1977. The HCIS is headed by the
Minister of Interior who is the President of the Civil Defence Council. There are
other several other legislative bodies both governmental agencies and private
such asCivil Defence, Ministry of Labour, the Basic Law of Governance, Social
Insurance System, the Royal Commission for Jubail and Yanbu and
MODON…Therefore, although the HCIS is the national regulator of safety in the
KSA responsible for all activities in the petrochemical and other industrial
sectors, it only provides the minimum requirement of safety in the KSA.

All joint venture companies in the KSA such as Aramco rely on a hybrid system
derived from the two partnering countries. So, we meet the minimum requirements
prescribed under the HCIS … but also depend on international standards, for
example OSHA, that are built from the best international practices and globally
recognised…(KSA-A, 3; KSA-C, 2).
In the case of the UK, the following views were expressed:
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The legislation is the COMAH, regulated by the HSE. So, there’s COMAH for
major accidents or hazards and there is an aspect that deals with the reporting of
occupational hazards. But COMAH is the regulation that manages how we
manage our risk. It’s comprehensive enough and ensures that companies manage
the risk involve in process safety. It is then up to the regulator (HSE) through
inspections to ensure that, it’s implemented. The onus is on the operators to
demonstrate that they have adequate management systems (UK-D, 1; UK-C, 1;
UK-A, 1; UK-B, 2; UK-E, 3).
The difference above, which echoes the quantitative findings, demonstrates just how
different respondents in the KSA and the UK perceive the respective legislation and
regulatory frameworks operational in their countries. The two views among the KSA
respondents were that their national legislation and regulation are primarily initiated
through Royal Decrees under the ambit of the HCIS. However, legislation and
regulations passed by the HCIS are considered as the minimum requirement that must
be implemented by all petrochemical companies operating in the country. In addition,
companies have the right to implement any international legislation that is recognised
or certified in their field of operations and which enhances their PSM system. For them,
any additional piece of legislation is fine provided it is aligned with the HCIS – for
example, OSHA. Respondents still felt they need a unified body like OSHA that will
take care of their legislation and regulations in the petrochemical industry. In the UK,
COMAH was identified as the main piece of legislation that deals with only onshore
accidents or assets. Respondents felt that it is very good piece of legislation and is
evidence of a clear step up in how companies must adhere to certain controls put in place
to ensure that they prevent major accidents and enhance process safety. Overall, they
thought it is a key statutory measure that has improved process safety at COMAH sites
in the UK.
6.5 Individual country’s PSM reporting system
The data in this research suggests that the reporting system in PSM in the KSA depends
on individual companies and their leadership or top management. On the other hand,
UK respondents suggested that companies across the board follow a standardised
reporting system, internally and externally. The following are views expressed about
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the PSM reporting systems in place in the different petrochemical companies in the
KSA:

Our PSM reporting system follows the OIMS system guidelines and programmes
including risk management and assessment. OIMS is Exxon Mobile system to
operating any plant. We have developed our procedure based on OIMS system
that requires monthly drill for deferent scenario (KSA--B, 3;KSA—A, 3).
These companies have process safety management systems in place, but they were
inherently unsafe in terms of their carbon emissions into the atmosphere. But here,
we have the latest technology systems (Emergency Shutdown - ESD systems) that
are lacking in the old companies but who rely on human to detect and shut the
systems down. The difference between our company and the old ones is our asset,
which is more efficient and reliable in terms of process safety (KSA-E, 1).
…We are working on process safety reporting system issued by OSHA. This
system has 14 elements and is applied in US and Canada. Here in the KSA it is
applied by HCIS in its directives. The PSM reporting system applied by Aramco
and Sabic has helped to reduce incidents, the number of deaths and injuries in the
workplace. The reporting system is responsible for public safety, occupational
safety, fire prevention and process safety (KSA-B, 2).
In the case of the UK, respondents believe there is a two-tier reporting system
established. Internally, the reporting systems of most companies in the petrochemical
industry are based on OSHA guidelines and principles. However, all companies are also
mandated to report to the HSE as an external regulatory body. The following views were
expressed by the research respondents:
…the system used it called STREAM SYNERGY. This is basically a data-based
storage system where incidents and accidents are recorded… it also helps in
tracking all reported cases and actions taken linking all this information
together… such information is then made accessible to everybody in the
company…(UK-E, 1, 2 & 3).
In a more detailed narrative, they suggested the following:
If there is an incident, it is reported into our recording system, we are emailed to
let us know that something has occurred, it is then discussed and sent out for
investigation. Depending on what it is, the investigation is carried out either by
someone on site or someone from an external agency will come in and do it. It
could also be a team that is setup to investigate. It is then discussed by the
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management team and depending on how serious it is it will be plotted up the way
within 24hours as the process safety tier 1, 2 & 3 principles or the API standards.
Following on from the above, it appears that PSM reporting systems are new to
petrochemical companies in the KSA. This could be difficult for some individual
companies; for others it could be an advantage. The likely difficulty is that companies
may struggle to put in place a comprehensive reporting system and see to its effective
implementation within a short period of time. The advantage may well be that
companies have the opportunity to incorporate the best practices from other companies
from different countries. As noted, it is rare or even impractical for companies to
develop uniform safety reporting systems, even within the same country. It is natural
that there will be differences in the facilities and with these differences come individual
company’s personalised reporting systems. It is however possible to transfer systems
within the same company – to other facilities for instance.

The establishment of a Global Harmonising System (hereafter, GHS), which is mostly
related to the transportation of chemicals, is a good example of how global standards
could be used in the field of safety. The GHS recognises the uneven regulatory field
within and between countries and aims at unifying and standardising established
systems in the transportation of chemicals. It also includes the classification of
chemicals, their symbols and warning labels. At the moment, this system is fully
implemented in Europe and applied in America. The United Nations decided to apply it
globally in 2015, but the Arab countries – including the KSA– have so far declined to
fully adopted the system. In the UK, it is apparent that companies prioritise safety and
have in place advance safety programmes and elaborate reporting systems. For example,
the safety reporting systems in individual companies also include risk assessments for
critical situations; the level of risk is also determined by a team of safety managers from
several departments. It is this team that makes recommendations based on the risk
assessment or what is called a ‘job safety analysis’ (hereafter, JSA). It therefore appears
that compared to the KSA the UK reporting system is clearer in terms of its working
procedure for persons responsible for working with employees on a day-to-day basis
with safety issues.
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6.6 Individual country’s national culture & PSM system
The philosophy or concept of PSM is generally understood as a state of the mind that
requires both socio-cultural and psychological change among workers. The importance
of safety in every aspect of human life therefore cannot be overemphasised. To some
people, safety is a religious demand placed on them – they are required to be responsible
for themselves, their health and take responsibility for those under their care. The term
‘safety’ is also seen to feature legal, social, and financial aspects. Legally, anyone may
bear the consequences of unsafe acts that cause an accident. Socially, everyone lives in
a society, so everyone is responsible for avoiding harming themselves and others.
Further, the financial nature of safety equates to the monetary cost of accidents.

Indeed, there are significant differences in the elements and components of any basic
PSM programme in every company, including differences in their understanding and
opinions on basic safety activities. Among other things, a major factor that could be
responsible for any differences or similarities in the PSM systems of companies is the
established way of doing things within that company – that is, the norms that are
considered acceptable or forbidden by the company as an institution. This is referred to
as safety culture. This section looks at the safety culture in the petrochemical industries
of both the KSA and the UK, specifically in relation to their PSM systems. Here, the
KSA respondents identified eight factors that they consider influence the safety culture
in the Saudi petrochemical industry.

The first is the type of employees in the industry:
…here in the KSA, families only allow their children with lower GPAs in school
to work in safety after high school. Students with higher GPAs are provided with
‘better’ choices such as medicine or engineering. As a result, safety workers in
the KSA are less educated, often without any specialist training and/or
accreditation in safety. Their only source of knowledge is through their work
experience.
Secondly, the KSA is largely dependent on foreign accreditation, such as the NEBOSH
Diploma, and the Safety Supervisor Diploma or certificate courses obtainable via
OSHA. Therefore, specialisation and accreditation programmes are identified as
important ingredients in developing and building any good PSM system and a safety
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culture…but they are missing in the Saudi context. There are simply no professional
accreditation bodies in their country:
…, part of the problem is the absence of an independent body concerned with
safety in this country. Such an independent body could help to develop
requirements and qualifications that are necessary for maintenance of a good
safety culture in Saudi companies. We also need a legalisation of the functions of
safety workers and the requirements of the job.
The third factor identified is the lack of support and lack of commitment on the part of
senior management, and the lack of political will for developing of a healthy PSM
culture in the KSA:
…we cannot underestimate what the interest, support and commitment levels of
senior management can do to enhance the safety culture within any organisation.
The success of any safety programme is therefore based on the belief of senior
management in the importance of safety. Safety should be considered as an
investment for the company and the top management should bear the primary
responsible for safety in the facility. Belief in the importance of safety must be
shown through the active participation and support of safety department by the
top management… But unfortunately, our management does not believe in the
importance of safety, instead, they are working to reduce the number of employees
in the safety department… (KSA-B, 3).
Safety culture is important and is the main cause of a high number of human errors.
Safety culture must be led from the top of the administrative pyramid, not from bottom.
Senior management must adopt good safety practices and encourage others to do the
same so that it becomes a culture. Culture arises from society and affects any
organisation.

The fourth factor identified is the role of religion. Opinions were divided on the
significance of religion as a factor in promoting a healthy PSM culture in the KSA.
While some thought that religious influence played a huge role, others felt the role it
played was negligible. The following are sampled views capturing both sides of the
argument:
…religion doesn’t seem to have any serious impact because workers are at liberty
to do whatever they wish to do during their breaks…so the religious effect in the
plant isn’t much of a problem because the system has taken care of it.
Religious rituals have a slight impact on safety, for example during Ramadan our
daily habits of eating, drinking and sleeping change dramatically. These changes
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in our life system may affect our ability to concentrate and do our duties.
Therefore, some safety instructions have been giving during this holy month
(KSA-D, 1).
Another factor identified was the dress code at the workplace:
…Safety also requires the right equipment and dressing to prevent the loss of lives
and property … for instance, our clothes, long hair, the use of scarf and so on are
not appropriate for work in some parts of the plants. These pose potential hazards
due to the risk of pulling by the machine. However, our workers prefer to use these
types of clothes at work because they are used to it and that is what makes them
comfortable. I think instilling a new safety culture is going to be difficult although
very important. Based on my experience we need in place firm and strict systems
that will compel individuals and the petrochemical companies to react
positively(KSA-A, 3).
The sixth factor identified is social resistance to change. It was suggested Saudi culture
plays an essential role in people’s behaviour; they generally see safety and safety related
issues as something foreign. People therefore try to guard their way of life very strictly,
trying to prevent any undue influence from outside cultures. The suggestion was that:
…we accept that some of our culture towards PSM needs to change but changing
a culture in any society need time and patience. We need to work with and at all
levels from senior management, supervisors all through to the cleaners of the
company. For me, acknowledging that as a people we have difficulty in accepting
change and are very resistant to things that are new to us is a good starting point.
We can work at making progress from there.
The seventh factor identified is the lack of societal awareness. In order to effectively
develop a healthy PSM culture, there is a need to raise safety awareness among
employees in the Saudi petrochemical industry. A culture of personal safety, both inside
and outside the workplace, one which includes specific safety objectives, also needs
forming. It is also significant that employees realise that observing safety rules should
not be seen as additional duties imposed on them but part of the performance of their
work; success in the workplaces linked to the implementation of safety mechanisms.
Our reality here in the KSA is that there is a lack of awareness on PSM among
the workforce in our petrochemical industry. This is due to a number of factors
including the level of education of the people working in the industry and the
availability of training opportunities. Some of our top management officials too
are a problem because all they care about is the money the company makes. So,
there is a lot that deny us the workers the awareness we need about PSM to help
build a good PSM culture here in the KSA (KSA-D, 1).
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The eighth factor identified is what was referred to as a ‘clash of cultural effect’. That
is, the Saudi workforce is composed of people from different countries, each trying hard
to be good ambassadors of where they come from. Not only do they come from many
different countries, they all come with different levels of expertise and are seeking to
make an impact in the KSA. A phrase often repeated was, ‘…this is the way things are
done in this company A or B’. The KSA may be able assemble global expertise in their
petrochemical industry because of the money going around but it also poses a challenge
in developing an effective PSM culture. It appears there are simply too many ideas on
the table in relation to safety. So, what is needed is a clear and common strategy going
forward – a strategy that will bring everyone together and utilise the available good
ideas.

In the case of the UK, the respondents demonstrated a clearer understanding of the PSM
culture and there appeared to be less variation in respondents’ understanding. The
research participants acknowledged that the culture of the people, including how it
operates and how people are, is different from country to country and that this impacts
on their attitude to PSM. For instance, respondents at the junior and middle management
levels indicated that:
…building a PSM culture is less of a religious issue but more about the attitude
of the people to process safety – that is, the culture of the people…I think the UK
culture has had a massive impact on even personal safety where people expect
certain things to be in place ranging from the dress code to everything at the work
place. The wearing of safety boats, gloves, are all part of the UK culture, I think.
What we need to do now is get the process aspect to this level of the personal
culture so that people are able to relate to the impact of what they do to process
safety. …getting everyone to follow the same rules and procedure and comply with
the same processes that will help achieve good process safety practices (UK-E, 3;
UK-B, 2; UK-C, 2; UK-D, 2).
From the perspective of the senior management team:
…the UK has a PSM culture because we’ve had major incidents and we
understand why things need to change and why we need to do more in terms of
process safety. If you look at since the regulations started to come in, we’ve not
had any major incidents. So, I will say that our national culture has a positive
contribution to process safety in this country. But region has no role at all in our
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company’s process safety. Remember we are a global company and people are
not allowed to operate as they will like to operate (UK-A, 1).
In conclusion, the qualitative data gained from this research seems to strongly reflect
the implications of the quantitative data from section 5.3, which is that there is, perhaps
predictably, a clear intersection of culture and H&S policies in both countries, with a
stronger connection in the case of KSA.

6.7 Challenges of PSM
Given the outcome of the preceding sections, this segment is focused on the challenges
of the PSM systems in both the KSA and the UK. The KSA respondents identified the
following challenges as central: legislation, training and culture. Other challenges
identified were as follows:


Language and translation problems.



Tests and accreditation of safety workers.



Multiple safety regulatory bodies – some adopt the UK system, while others use
the US system. This breeds inconsistency.

Firstly, transparency, honesty, objectivity and professionalism were identified as a
challenge to the establishment and the maintenance of a PSM culture in the KSA:
…there is a deficiency in our PSM system or culture primarily because there is
lack of transparency, honesty, objectivity and professionalism at the workplace in
the KSA. For example, instead of having a detailed report of every incidents that
occurs at the sites, our workers use shortcuts or do not report these incidents at
all. Saudi companies also do not share good practices at all…these do not help in
developing a PSM system that we can be proud of (KSA-A, 1).
Another challenge identified from the Saudi PSM system was the lack of a welltrained workforce that have accreditation:
…Training is an issue because there are no courses or standards for training in
PSM and accreditation for these courses. This problem has several aspects, we
lack sufficient number of competent people with qualifications and practical
experience to work in our safety departments, especially in petrochemical
industry…the lack or absence of certified training centres allow fake organisation
to work in the KSA…yet, the authorities responsible for safety in the KSA have not
put in place enough laws and regulations to regulate safety training and do not
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have specified types of training and approved centres, there are no known
established accredited programmes (KSA-A, 2; KSA-A, 3).
A third challenge identified was the lack of regular supervision by an established
regulator:
…the absence of an independent recognised body responsible for PSM in the
Saudi petrochemical industry is a huge challenge… such a body can help to
coordinate and unify all the different efforts being made by the different
government agencies (ministry of labour, HCIS, civil defence, the general
organisation of social insurance and Ministry of Health)(KSA-B, 2).
The fourth challenge identified is the language conundrum:
Language is another barrier because English language is not the mother tongue
of the Saudis but most safety guidelines are written in English language…our
people therefore find it difficult to familiarise themselves with all the new safety
procedure at the workplace without getting confuse or forgetting some…there is
often a technical gap in terms of communication and understanding these safety
procedures…in addition, the differences in language affects communication on
petrochemical sites (KSA-D, 1).
The fifth challenge identified is the issue of females at petrochemical sites:
…I have noticed there are some women who are engineers but cannot work on the
sites because of both religious and cultural influences…they are restricted to
particular jobs and if a female is the safety expert in a particular company, it
means no safety work will be done in practical terms because of what these
religious and cultural barriers placed on them (KSA-E, 1).
The sixth challenge identified is the top/down approach to PSM in the KSA:
Here in the KSA, everything safety including PSM comes from senior management
of companies. There is no input from the workers at the bottom…so, they don’t
see any safety project as their own but think it is for the management. This is the
biggest challenge for me that needs to be changed is we can ever have a good
PSM system or culture here in the KSA (KSA-E, 2).
Finally, the challenge of separating and prioritising occupational safety over process
safety:
…the challenge of prioritising occupational safety over process safety is also a
huge one in the KSA…employers are more interested in occupational safety, PSM.
This affects the building of a strong PSM safety or culture (KSA-B, 2).
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The UK respondents also identified the following as challenges facing their system.
Firstly, resource and time constraint:
I will say resource and time. Resource, getting things in place to do things, having
enough people to do the work you need to do, and sometimes the processes put in
place are restrictive. All these make things take longer. In terms of time, there’s
not always enough time to do what you’re supposed to do and there’s not always
sufficient resources to do it. Eventually things get done but it just takes longer to
do it (UK-A, 1).
Secondly, continuity in raising of safety awareness:
…I think the important thing is for one to be continually aware and be thinking of
the potential of incidents occurrence at the workplace even if you are confident in
the system and the processes that are in place to monitor all these things. So,
raising the awareness of everybody so that they’ve all got a good understanding
of what PSM means to them, to their colleagues and the entire organisation is still
a challenge that needs to be addressed fully.
Another challenge identified is the sharing of best practice:
…the sharing of best practice is about ensuring that you’ve got sufficient systems
in place to prevent incidents that other companies might have experienced. This
is a good system that could be championed by the HSE and the UK government.
Indeed, the HSE could play this role by making sure that best practices across
companies within the UK or even from other countries are shared to ensure that
we have the best PSM in place.
Finally, bureaucracy:
Bureaucracy could be another barrier in our UK petrochemical industry… PSM
requires focus which is what most companies basically do but sometimes the laid
down procedure to follow from the discovery of an issue or even the discovery that
something needs to be done is too bureaucratic. This means that there can be a
lot of delays in fixing or getting things done and ensuring that change happens
(UK-E, 1).
6.8 The way forward
In this section, research respondents in both countries were asked what they think the
way forward is in their current PSM systems. Given that there is currently no clear
legislation or regulation in the KSA regarding PSM within the petrochemical industry,
the research respondents made several recommendations as regards their individual and
collective companies. The following were the highlights from the KSA respondents’
perspective:
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We need a uniform and comprehensive national legislation, and regulations to
be introduced into the KSA petrochemical industry; at the moment most
companies depend on external regulations such as OSHA and other foreign
regulations. For instance, ExxonMobil and YASREF both follow the regulations
of their parent companies in France and China respectively.



We need an effective unified body to take charge of our petrochemical industry
that will routinely legislate and regulate the industry. There is currently an
overlap in terms of regulatory responsibilities among many governmental
authorities that work within the safety industry – for example, the Ministry of
labour, General Organisation of Social Insurance (GOSI) and the Higher
Commission of Industrial Security (HCIS) all seem to be doing the same thing.



PSM is an entirely new concept in the KSA and lacks clarity for many workers
in the petrochemical industry. Companies need to ensure that their workforce
are well trained on the basics of PSM, at the very least.



The companies in the KSA seem to prioritise occupational safety over process
safety. This is impacting negatively on standards and practices in the PSM
system and should be given the same priority.



In terms of reporting, the current recording system of accidents in the KSA
appears too weak, especially as regards near misses. The suggestion is that the
institution of legislation making reporting mandatory (including the
responsibility of company owners to report all incidents) might help to develop
good practice. The recording of incidents at the workplace should be done in
such a way that others can learn from it and avoid repeated mistakes. It would
also be good not to punish or victimise those workers reporting such incidents.



It was established that the majority of those working in the petrochemical
industry have no formal training and education on PSM, and hence there is a
lack of local safety experts in the KSA. This also means that many companies
rely on external consultants such as DUPONT. Therefore, it was suggested that
specialised safety courses and certificate courses in PSM that provide the
needed training and accreditation should be offered and promoted in Saudi
universities, colleges and institutes. Founding these sorts of measures will also
to develop greater competency among Saudi nationals and help to build
expertise across the whole country. Training and accreditation programmes
regarding PSM need to be made locally available. Besides, training via experts
abroad is expensive and only the privileged few have access to such training.



It was noted that there is a correlation between the customs and traditions of the
people and adherence to PSM. So, all social factors that encourage
irresponsibility and non-compliance do not help the development and
sustenance of a healthy PSM culture. What is required is a safety department to
monitor and apply safety policies across all companies. It was also
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recommended that efforts should be made to educate children at school level so
that they grow into adults with the sense what a good safety culture comprises.


A tougher compliance system is required. Reasons for non-compliance
regarding any safety programmes in the KSA today include the fact that there is
no strict compliance system in place. Besides, workers do not currently seem to
have any responsibility for safety – only mangers. So, we need a comprehensive
and integrated PSM system that ensures that safety becomes everyone’s
responsibility.



There is also the language barrier. Inaccurate translation of international safety
standards into Arabic significantly changes the meaning of safety documents.
Also, most of the workforce in the KSA do not have basic grasp of the English
language. This makes it difficult for individuals to understand and relate to
safety issues. The language issue needs addressing in order to make progress in
the KSA’s PSM system.



Gender segregation as part of the Saudi culture affects the participation of
women in petrochemical sites, even if they are engineers. The national culture
requires they are kept separate from men and that they need to wear
substantially different clothing. These matters need to be looked at by policy
makers in the KSA when taking into consideration the safety of female workers.



Finally, safety is not considered an issue in Saudi because there have not been
any major accidents in the past. And yet the advantage Saudi companies have is
that the majority have new installations that comply with several international
standards.

On the part of UK respondents, the following suggestions were made going forward:


Sharing of best practice across companies and countries. The current approach
is through different seminars and industry workshops. But I still think there is a
lot to be done as far as sharing of best practice for this type of thing because it
costs a lot of money to develop all these kinds of processes; companies are
unwilling to share their individual information. If they were to provide a pack of
what they consider best practices, companies can then have a look as each
other’s’ practices and tap into them.



Creating greater awareness of the workforce.



The development of some form of software or something that can help tell a
company or a site what their cumulative risk is. That is what the risk of a site is
from a process safety point of view, without having to look at the individual
components.



Information sharing: Much of the stuff we’ve got to do is mandatory but where
I think the government could improve upon is not necessarily provide but share
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information about which company generally has the best of what at any given
time. But again, the challenge might be how do you measure or judge which
system is best? So, coming back to the same point, information sharing will be
the best possible way forward. This is where I think the government needs to do
a better job in information sharing. But the current system of information
sharing within the industry is challenging.
6.9 Chapter summary
In this chapter, the qualitative findings of the study has been analysed based on thematic
analysis. Data was also triangulated seeking to highlight areas of convergence,
divergence and complementarity. Specifically, the chapter elaborates on the following
themes: contextual meanings and understandings, PSM systems, individual country’s
legislation and regulation, individual country’s PSM reporting system, individual
country’s national culture and PSM system, challenges of PSM. The chapter also
prescribes the way forward based on the findings. The next section provides a more
detailed discussion of the research outcomes.
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Chapter Seven: Discussion
7.1 Introduction
Given the findings of both the quantitative and qualitative research presented in
Chapters five and six above, this chapter provides an interpretation of the research
outcomes using the existing literature. It does so in light of the research questions and
with due consideration given to the social, cultural, managerial and organisational
factors prevalent in both the KSA and the UK. The chapter is written in six sections,
namely:


Conceptualisation and attributed meanings.



Clarity of individual country’s legislation and regulations on process safety.



PSM procedure and incident reporting systems in both the KSA and UK.



Factors that shape PSM culture of both the KSA and UK.



The challenges of PSM in both the KSA and UK.



The final section provides the highlights of the research outcomes by way of a
chapter summary.

7.2 Conceptualisation & attributed meanings
The petrochemical industry is probably one of the earliest globalised industries where
safety concerns began to be taken seriously, but conceptualising process safety is not
universal across countries. It needs to be acknowledged that the absence of a PSM
system in any petrochemical company increases the risk in human and property losses
through fire, explosions, toxic and hazardous material spillage, and endangers the
environment as a result of pollution (Flynn & Theodor, 2019). Failure to take account
of peoples’ understanding of the concept poses a serious risk to humanity and the
environment. This section therefore discusses the understanding and attributed
meanings of the respondents to PSM.
From the KSA perspective, PSM may be characterised as: “a systemic approach to deal
with hazards and to prevent major accidents”. It depends on drawing and correcting a
design to have a safe operational process. PSM is part of a safety management system
(SMS) put in place to handle highly hazardous materials such as fire, explosion and
toxic release (Petro Rabigh 2).
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PSM is also perceived to be the management and handling of dangerous substances
such as chemical and petroleum products through the blending of engineering and
management skills with the aim to prevent accidents (Yansab 3; Samref 3).
From the UK perspective, PSM is about ensuring that hydrocarbons are ‘kept on a tight
rein’ – simple and common terminology for it. The majority of the participants
understood that the process involved putting in place safety barriers to keep control of
the processes in order to avoid any major incidents or issues. It was further suggested
that PSM in UK petrochemical companies depended on the kind of systems established
as well as the various inputs put in place for the prevention of accidents at the workplace.
The participants also identified three aims and objectives of any PSM system:
prevention, mitigation and control. However, it was acknowledged that different
companies have different ways of managing these different aspects of PSM, depending
on whether the regulator is consistent in its dealings across the whole country and
whether it is looking for the same things from each of the companies, or wishes to make
them achieve the same goal.

Therefore, it seemed that the participants from both the KSA and the UK generally
demonstrated a good level of awareness on the conceptualisation and attributes of PSM.
Comparatively, participants in the KSA were able to describe it, perhaps with a wider
range of opinions than the participants in the UK, who appeared to have more uniform
responses. So, for this question (the conceptualisation and attributes of PSM), it appears
the number of similarities are greater than dissimilarities between the respondents in
both contexts.

The above conceptualisations and meanings attributed to PSM in the petrochemical
industry today are challenged by a wide range of risks classified as part of the functions
of strategic, financial, hazard, or operational. All these threaten the continuity of the
industry, hence the need for greater awareness of the strategic value of industrial safety
(Savic, 2001). It has also been argued that the growing importance of PSM is necessary
in the petrochemical industry and should be given the highest priority at the workplace
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(Vaughan, 1996). The above views are also in harmony with the understanding of PSM
provided by the National Research Council (1999) which defines PSM broadly as, ‘the
process of enabling the systematic identification, analysis and management of critical
business risks’. Risk in the petrochemical industry is also often associated with damage
to assets, pollution, interruption to business, damage to properties, and injuries to
people. The key objective of any PSM system in the petrochemical industry is stated to
be to prevent fire, explosions and the release of dangerous chemicals that may expose
workers and other people to serious hazards (Kletz, 2009). An appropriate PSM
programme therefore necessitates a systematic approach that evaluates the entire
chemical process within the industry; it may also involve instituting and effectively
implementing a hazard identification approach at the work place. PSM should also
involve all stakeholders in the workplace (Kletz, 2009).
Further, PSM in the petrochemical industry has been defined as, “an application of
management and systems to the identification, understanding and control of process
hazards to prevent process related injuries and incident” (Kletz, 2009; pp. **). Kletz
(2009) further classifies twelve main elements of petrochemical process safety
management and these elements form the major principles for preventing risks in the
petrochemical plant facilities, including the handling and storage of hazardous
substances. For instance, HAZOP, LOPA, Hazard Identification and Failure Mode and
Effect Analysis (HIFMEA) are mechanisms used to highlight potential shortcomings in
procedures and processes (Knegtring & Pasman, 2009).

7.3 Clarity of legislation and regulations on process safety
Petrochemical plants within the industry are characterised by the utilisation of different
processes and the storage of a large quantity of dangerous chemical substances that are
needed as energy sources (Markowvski et al., 2009). The accompanied risks to the H&S
of employees, property and the environment, though often ignored, cannot be
overemphasised (Flynn & Theodor, 2019). Many have argued that if left to
petrochemical companies, not much will be achieved in terms of PSM, simply because
of the potential cost implications. There is therefore a strong argument for legislation
and the urgent need to regulate the petrochemical industry internationally. But there are
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marked differences in this area globally – for instance, a less legislated and regulated
KSA versus highly legislated and regulated UK systems. This section therefore
discusses the differences and similarities between the current legislative and regulatory
frameworks available in both the KSA and the UK.

In the KSA, the view of the majority of the research respondents was that they were
unsure of the legislative and regulatory body(ies) that are responsible for PSM in the
KSA’s petrochemical industry – both national and local. The respondents identified that
the Higher Commission of Industrial Security (HCIS) is supposed to be the recognised
national regulatory body of safety issues including PSM in the KSA. The HCIS was
established by Royal Decree no. 439/8 in 1977 and operates under the Ministry of
Interior. It consists of all the pertinent Saudi governmental bodies interested in the
country’s petrochemical industry. In terms of its content, the HCIS should provide the
minimum legislative and regulatory requirements for companies operating in the
petrochemical industry to follow. The fact that legislation in the KSA is enacted through
a Royal Decree makes it different from the UK and other systems that politically are
modern democracies. This will definitely affect how changes to such legislative and
regulatory instruments can be achieved.
Another expressed view that came out strongly in the KSA data is that joint venture
Saudi petrochemical companies rely on international standards such as OSHA, other
international standards and best practices from different countries. It was also suggested
that these joint venture companies also help them meet the minimum requirements of
the industry based on the Saudi HCIS directives. Overall, it was clear that the
respondents appeared more familiar with OSHA than other foreign legislative and
regulatory systems in the petrochemical industry – such as the HSE in the UK. Although
the research respondents did not provide a clear reason for preferring OSHA to the HSE,
it can be inferred that the likely reason is because the state-owned petrochemical
company ARAMCO was the first one established in the KSA. It was ARAMCO that
would have introduced the concept of PSM of any form or shape to Saudi workers and
it has remained a forerunner and reference point. Most petrochemical companies in the
KSA are also joint ventures between the Saudi government and interested parties largely
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from America. Such joint ventures tend to have a hybrid system which is of great benefit
in relation to the sharing of good practices, the provision of safety training and other
opportunities for qualifications which tends to strengthen their safety culture.

In the case of the UK the research respondents appeared quite clear on the legislative
and regulatory body(ies) that are responsible for PSM in the UK’s petrochemical
industry. COMAH was identified as the main legislative instrument and regulation that
is used for operations in the UK petrochemical industry. COMAH is a set of regulations
managed by the HSE and aims to deal with major accidents and hazards, including PSM
and occupational hazards. Opinions about COMAH was that it is overarching and
comprehensive enough to ensure that UK companies manage risk well. It was also
described as a ‘game changer’ in how companies must adhere to certain controls to
ensure that they prevent major accidents and improve PSM at petrochemical sites in the
UK. However, it was pointed out that the onus still lies on the operators to demonstrate
that they have adequate PSM systems in place at any given time. The UK respondents
also suggested that companies sometimes refer to OSHA for good practice but noted
that UK petrochemical companies do not use OSHA in their day-to-day PSM systems.

Overall, there seems to be two aspects to the section that are important: the actual
differences between the legislative systems and the differences in perception and
opinion of the research respondents in respect of those same legislative systems. In
terms of actual differences, the majority of the participants in the KSA (84.9%) think
their companies rely on international legislation and regulation whilst a similar
percentage of the participants in the UK (84.3%) think their companies rely on national
legislation and regulation. Similar percentages of participants in both countries (8.2%
in the case of the KSA and 8.6% in the case of the UK) think their companies rely on
regional legislation and regulation. There were therefore more differences between the
two countries on this question.

In terms of perception, it appeared that the participants in the UK (70%) seemed largely
satisfied with the clarity of the UK’s PS legislative system and see it as working well.
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On the other hand, the participants in the KSA (71%) think that the legislation and
regulation in the country lacks clarity.

The literature also highlights the need for clarity in the legislative and regulatory
frameworks used in the petrochemical industry because accidents can occur. Over the
years, the potential lack of clarity is also seen as a major concern for H&S professionals
in the petrochemical industry. Given that the three most common risks are fire,
explosions and toxic releases, fire is seen as the most common, but explosions are
particularly deadly and devastating in terms of loss of lives and property (Eckhoff,
2016). It is crucial that effective PSM is incorporated into the petrochemical industry.
In fact, there has been a growing demand for improvements in petrochemical safety
control procedures applied to processes. These are techniques which focus on
identifying and managing hazards resulting from conditions and materials in process
installations. All petrochemical plants are always subject to certain risks and
uncertainties at any time and safety management ensures these risks are controlled.
Operating companies are responsible for their own risks, but their employees and the
wider population can also be protected by legislation, which holds the companies to high
standards of safety. The regulatory framework within which a company operates should
guarantee that safety is not compromised by other company priorities.

In summary, this section has sought to compare legislation and regulations in the
petrochemical industry in the KSA and the UK. A point of convergence between the
research findings and the reviewed literature is that while elaborate legislation and
regulations exist in the UK, there are no known legislation and regulations in the KSA.
This is significant because what is available in the KSA are regulatory bodies without
any clear legislations and regulations to follow.

7.3.1 PSM and international alignment
One intriguing finding of this research concerned the alignment of both countries with
international conventions on safety at work. The world’s principal developer of
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international standards of labour and driver of progressive labour legislation, is the
International Labour Organisation (ILO), a United Nations agency whose mandate is
to advance social and economic justice, and which has adopted over 40 standards
specifically dealing with occupational safety and health. The UK has been a signatory
of the ILO since its foundation in 1919, and has since ratified some 88 ILO conventions,
including C187 (Promotional Framework for Occupational Safety and Health
Convention, 2006). The KSA has been a signatory since 1976, and has ratified 18
conventions (these do not include C186). Clearly, there is potential for the UK and the
KSA to align their legislative and procedural programmes and infrastructures more
fully, through interaction and involvement with the ILO. Yet, the ILO was mentioned
in only one of the research interviews (No.8). This lack of visibility of the ILO is not
easy to explain, though one reason might lie in the lack of focus and diffusion of
responsibility caused by the wide range of different industry standards in place across
the two countries, and the number of government bodies with overlapping remits. There
is also some evidence that the KSA is reluctant to ratify some ILO conventions as doing
so may compromise the country’s political sovereignty over its internal labour resource.
However, there is also evidence that argues against this, such as the KSA’s ratification
of some other fundamental and governance conventions. Further research on this point
would make a useful contribution to the current state of knowledge.

7.4 PSM procedure and incident reporting systems
The range of PSM activities in the petrochemical industry is enormous – everything
from standardising routine operator rounds to modelling the capacity of the flare system.
These activities can however help to prevent incidents if they are done well. They can
also cause accidents if they are not done well, or not done at all. Research in the
petrochemical industry also recognises that impact or harm/injury due to major
accidents in a very short time can be more than what has been avoided in more than ten
years of safety programmes (Michalis & Myrto, 2012). The underpinning reasons of
major incidents are usually connected to breakdowns in the industry’s PSM process or
a break in their reporting systems (Kerin, 2017). It is also common knowledge that it is
rare or even impractical for companies to develop uniform safety reporting systems even
within the same country. It is natural that there will be differences in the facilities, and
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with these differences come individual company’s personalised reporting systems. It is
however possible to transfer systems within the same company – to other facilities for
instance. Given the vast chronicle of major incidents which have been widely
documented, and the uneven regulatory systems that exist between the two contexts, this
section is particularly significant to help highlight the PSM procedure and incident
reporting systems in place in both contexts.

It appears that there was a consensus on the adoption of Operations Integrity
Management System (OIMS) as the existing PSM procedure and incident reporting
system in the KSA. This system provides guidelines and programmes including risk
management and assessment for critical situations and decisions are reached by a team
from several departments, including members of the safety management team. The team
then makes recommendations based on the risk assessment. The system also requires
monthly drills for different scenarios. At the individual level, the system in place is
called a job safety analysis (JSA), which is carried out by the person responsible for
working with the employees on a day-to-day basis. Either way, the reporting system
requires clear working procedures and guidelines.

While the use of technology ensures greater efficiency and reliability of PSM systems,
there were suggestions that both the OIMS and JSA systems used in Saudi companies
are inherently unsafe in terms of their ’loss of containment’. The exception was
companies with the latest technology systems in place, such as Emergency Shutdown
(ESD) systems. Those companies that do not rely on these new technologies still rely
on human detection and shutdown of the systems. There were also other companies that
admitted that they currently lack a reporting system, but that they are working at
changing that.

From the above, it appears that the reporting system within petrochemical companies in
the KSA depends on the company, its leadership and/or management. Companies in the
KSA tend to simply adopt foreign reporting systems, while others seek to incorporate
the best practices from other companies from different countries. This has its advantages
and disadvantages. The advantage is that such reporting systems are considered tried
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and tested. On the other hand, these reporting systems are made for companies in
different contexts, which is always going to present as a challenge if not adjusted to suit
the needs of the Saudi petrochemical companies. It was not explicitly stated throughout
the data from the KSA context the purpose of accident and incident reporting within the
companies – whether for internal monitoring, external monitoring, investigation
purposes, learning from best practices, and/or to enable penalties to be imposed.
However, it can be inferred that the majority of companies do so in order to meet
international standards.

In the case of the UK the research respondents suggested that all petrochemical
companies are required to follow the RIDDOR system of reporting incidents internally
and externally via the HSE system. The research respondents were able to talk through
the detailed processes involved in the incident reporting system. The participants further
provided detailed steps used in company reporting systems in the UK, mentioning that
given the risks and the history of disasters in the petrochemical industry, putting in place
accident reporting systems within petrochemical companies was essential to their PSM
systems. It was also supported by key legislation and regulatory frameworks.

The types and statistics pertaining to accident and incident reporting explored in this
study were: near misses (the majority of participants in the UK – that is, 95.7% appeared
happy with what is in place; while the majority of participants in the KSA – that is,
56.2% appeared unhappy with what is in place). In relation to the reporting of actual
accidents and incidents, more participants in the UK said they had confidence in their
reporting systems than did participants in the KSA. On the openness of communication
in the reporting system the majority of UK participants thought there was transparency
in their reporting system, while the majority of participants in the KSA did not think
their system was transparent enough. Furthermore, the majority of participants in the
UK did not think there was any influence of external agents on the reporting system; the
majority of participants in the KSA were certain that there are external agents
influencing their reporting system. Additionally, 69.9% of participants in the UK
thought it was the responsibility of H & S managers to take charge of the reporting of
accidents and incidents compared to 91.4% of the participants in the KSA. However,
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similar numbers of participants from both countries believed that their management is
committed to reporting accidents and incidents at the workplace. The main difference it
seems is that the reporting of accidents and incidents at the workplace is a legal
requirement in the UK. RIDDOR (Reporting of Injuries, Diseases and Dangerous
Occurrences Regulations) compels employers and others to report accidents and incidents

at the workplace, whether major or minor; the opposite holds true for the KSA where
employers are under no such obligation.

This research outcome is supported by the literature that advocate that organisations that
give safety the needed priority possesses advanced and elaborate reporting systems for
accidents and incidents as part of their PSM systems (Nielsen, 2014). The next section
explores the impact of national culture on H & S in the petrochemical industry.

7.5 Factors that shape the PSM culture of the KSA and the UK
The existence of a good PSM culture is recognised as significant for the successful
initiation and implementation of safety legislation and regulations. PSM culture, like
many other cultures, is dynamic in nature but in some contexts any changes can be slow,
or progress stifled. Indeed, there are significant differences in the elements and
components of the basic process safety practices in every company, and sometimes
differences in their understanding and opinions on basic safety activities. The literature
on PSM systems across cultures provides glimpses into the importance of safety culture
and how the national and organisational cultures affect each other. This section explores
and discusses the views of the research respondents in both the KSA and the UK on the
relationship between organisational PSM systems and national, as well as organisational
cultures.

From the perspective of research respondents in the KSA, the following are factors that
shape the PSM culture of the petrochemical industry:


A stronger conservative culture shaped by social, economic and geo-political
conditions of the people.



Lack of legislation and regulations.



Weak or inconsistent PSM procedures.
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The type of employees in the industry.



Dependency on foreign accreditation.



The influence of religion, social, financial and legal factors.



The relationship between the responsible safety person at the workplace and
other workers.



The rise and development of a ‘blame culture’.

The research participants also identified the relationship between national culture and
organisational safety management culture as a key element that shapes the PSM culture
in Saudi petrochemical companies.

In the KSA, the majority of employees who go into the petrochemical industry are those
with few academic achievements. This is because Saudi families encourage their more
academic children to further their education at a university; oil workers are largely made
up of less academic students. As a result of this perception, workers in the petrochemical
industry are less educated, or not at all. This makes PSM education complicated because
most of them are not able to acquire any specialist training and/or accreditation.

From the UK perspective, the research respondents highlighted that their PSM culture
works in harmony with the UK’s national culture, organisational cultures and the
cultural practices of individuals. It was suggested that all these cultures are evolving due
to their experiences of major accidents in the petrochemical industry in the past, both in
the UK and outside. The key factors identified which shape the PSM culture in the UK
petrochemical industry include:


The existence of a strong legislative and regulatory framework and regulator.



Healthy national, organisational and personal views about safety.



Healthy safety procedure at the workplace.

In relation to the existence of a strong legislative and regulatory framework and
regulator, the research respondents suggested that experience of major accidents in the
past has helped to shape the PSM culture in the UK. The consensus was that perhaps
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the UK appears to have a better PSM culture because these major accidents have helped
companies develop a better perspective as to why a healthy PSM culture is needed. The
research respondents also acknowledged the role of the regulator, suggesting that the
UK has not experienced any major incidents since the regulations started to come into
the industry. The UK case clearly demonstrates an example of how stronger legislation
and regulation contributes positively to an existing PSM culture at the national,
organisational and individual level in the petrochemical industry.

In light of the above, the two systems appeared to have nothing in common in terms of
safety culture. There is a difference between senior management having responsibility
for building a good safety culture and their being responsible for safety. Ideally a good
safety culture has everyone feeling responsible for safety, and this appeared to be the
case of the UK system. In the case of the KSA, the majority of the research participants
said they did not feel responsible.

Literature suggests, the development of a healthy culture of safety has been given
priority and has received much attention in most industries including the petrochemical
industry in recent years. It is stressed that now, more than ever in the petrochemical
industry, safety culture is intrinsically linked to national, organisational and individual
cultures (Guldenmund, 2000) and influences the perceptions and behaviours of
employees (Choudhry et al., 2007). The research findings are in tandem with the work
of Fang and Wu (2013) who proposed that safety culture constitutes a mixture of
outlooks or perceptions, values or beliefs, behaviours and conceptions possessed by
workers, either individually or collectively. Safety culture is also considered an
important management tool in checking the faiths, the attitudes, and behaviour of the
employees regarding safety. In summary, although numerous factors are understood to
bring about safety culture, the most commonly measured factors are regarded as safety
policies, safety rules and procedures, incentives, training, communication, workers’
involvement, safety managers’ commitment, and employees’ safety behaviour.
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7.6 Challenges of process safety
This section presents the challenges identified in both countries regarding their PSM
systems. While some were peculiar to each country, others overlapped. In the case of
the KSA, the following were identified:


The lack of a detailed reporting system.



The lack of accredited training centres and standardised training courses in PSM
is a big challenge for petrochemical companies in the KSA. (This challenge
impacts on the quality of staff working in the Saudi petrochemical industry.)



The absence of an independent supervisory body.



The issue of their being so many different languages.



Gender and related issues.



The top/down management approach in Saudi petrochemical companies is
another challenge to the PSM system in the KSA.

In the case of the UK, the research respondents identified the following as the main
challenges:


Resources and time.



Creating and maintaining a good safety culture.



The sharing of good practice.



Bureaucracy.

Challenges identified in the literature include: it is of utmost importance that the degree
of trust among employees is extremely important and is fundamental to reach
agreements about each other’s safety. This is, of course, based on the assumption and
understanding that most employees do feel a sound feeling of camaraderie and
solidarity. This feeling is perhaps based on the fact that even if the work that they
conduct is not easy and there are multiple demands, it’s the camaraderie and the sense
that workers are there to support each other is of utmost importance. As Kohn (2014)
pointed out, employees respond positively when they know that others are looking out
for them and it helps for everyone to feel ‘safety conscious’.
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It has also been noted that when there is diversity in the work force, such as in an
economy and society like Saudi Arabia, to foster such a support system becomes much
more challenging and that diversity itself poses a number of great challenges (Kohn,
2014). This diversity in workforce, borne out of the usual source of workers i.e. migrant
workers, usually does pose a challenge in which friendships are not so easily and quickly
formed. This may be contrasting to a situation in the developed countries, such as UK,
where even though there may be some degree of diversity, but a lesser degree of cultural
variances or disparities. In KSA however, there is not just a few workers with diversified
backgrounds, but a majority, in fact almost all of the employees originate from multiple
countries with different cultures, languages and backgrounds. This leads to most
workers possessing varied cultural belief systems. While signs can be put up in multiple
languages, but this way of addressing safety issues, may only be beneficial for individual
safety. However, a strategy for collective safety requires a collective effort and the
issues discussed above demonstrate existing challenges that can arise due to lack of
rapport or a lack of trust, leading to a lack of collective responsibility towards a safer
environment.

Cultural differences have been noted above as an aspect that may have a very important
role to play in people’s approaches to safety. Depending on where workers have
migrated from, such as rural or urban areas or societies, there may be variations in
qualifications or advancement of society. Particularly if migrant workers have
originated from rural areas, the level of education is low as is social advancement.
Workers from such backgrounds or societies might hold values or beliefs that there is
little control over their lives and actions and there is no control on individual life and
future. There is a strong concept of destiny and that the role of chance in occurrences of
events in life is high. Events in life are determined (Littlewood & Dein, 2013). A
majority of workers in the KSA petrochemical industry are from such backgrounds, such
as Indian sub-continent, African nations and other Arab nations.

This kind of belief system may have an adverse impact on developing a common
understanding regarding safety procedures or simply to develop a suitable safety culture.
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This is because if workers follow thinking that is underpinned by the belief system that
existence is actually or chances of survival are predetermined, then the possibility of
developing a positive attitude to safety culture would be meaningless. This would be
based on the assumption that if survival is not part of their destiny then what is the point
of trying to escape in the event of an accident, as this is not under our control anyway.

Another barrier is failure in effective communication, especially among people of
different nations and cultural backgrounds (Phua et al., 2010). Bovee and Thill (2005)
have also argued that regardless of attitude to safety and cultural values and beliefs, the
very fact that workers originate from multiple linguistic backgrounds may also prove to
be a huge barrier to creating effective practices and procedures regarding Health
&Safety. The Arabic language, one predominantly spoken in KSA and most Arab
nations, is complex in nature, which created obvious problems. In multi-lingual
backgrounds, this poses a barrier, as it is difficult to acquire and to understand in a short
period of time (Coulmas, 2013).

As claimed by Schyve (2007), the biggest area of impact due to language or cultural
diversity is communication. These may lead to miscommunication and may give rise to
misunderstanding, which in turn could lead to developing impediments in the
development of safety culture. While solutions to overcome these have been developed
such as signboards in multiple languages, protective equipment as well as suitable and
protective work wear, it is important to develop ways that protect workers from danger
of accidents and/ or resultant injuries etc. (Phua, 2010; Tutt et al., 2011; Bust et al.,
2007) i.e. a suitable collective effort for universal safety.

7.7 Chapter summary
The chapter has provided a comprehensive discussion of the research findings,
incorporating both the quantitative and qualitative components of the research and
comparing them to the existing literature whenever appropriate. Indeed, PSM in the
petrochemical industry in both the KSA and the UK has been investigated separately by
many scholars – primarily to prevent loss of lives and property. The merit of this study
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is that it provides a comparative analysis between the two countries. The final chapter
provides a summary and conclusion to the research.
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Chapter Eight: Summary & Conclusions
8.1 Introduction
This research sought to explore the PSM procedure in the petrochemical industry by
comparing companies in the KSA and the UK. As elaborated in chapter 7 above, the
study has identified some key findings worthy of consideration in both contexts. This
chapter identifies and flags the contributions made by the present research and its
significance to the overall academic research community in this area. Based on the
findings it also provides several recommendations for practice, primarily within the
KSA and the UK contexts. These recommendations might also be useful for the wider
community in this field if applied appropriately. For instance, it will be helpful for
informing policymakers of what needs to be taken into consideration when looking to
create more robust PSM procedures in the petrochemical industry. The limitations of
the research are also identified, and suggestions made for future research. Finally, a
reflection mirroring the current line of thinking of the researcher as a result of carrying
out this PhD research project is provided.

8.2 Contributions of the study
The research findings make a significant contribution to PSM and the safety
management procedure in the petrochemical industry in a number of ways: theory
(conceptual), knowledge and practice. This section explores and discusses the
contribution of the research undertaken.


Theoretical or conceptual contribution: The outcome of the research demonstrated
that a broad idea about PSM exists in the petrochemical industry in both contexts. It
does so by identifying and emphasising the differences and similarities between the
systems in the KSA and the UK. It shows that the KSA is closer to an open-loop
system (Huang & Shah, 1997). This means that the Saudi system is characterised by
less reporting of incidents, no admission of mistakes, little or no investigation when
an incident occurs and a general culture of silence over the occurrence of incidents.
On the contrary, the UK system is seen to be closer to a closed-loop system (Huang
& Shah, 1997). This means that an enabling working environment is created for the
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workforce to admit mistakes openly and provides staff the needed support by way
of feedback. This system helps build the concept of safety in the minds of workers
in the petrochemical industry; contributes to a better understanding of the concept;
and ultimately leads to a more effective implementation of PSM procedures in the
petrochemical industry. The theoretical contribution of this study therefore is that it
proposes a framework in an attempt to make use of the best of both the open-loop
and the closed-loop systems.

Figure 5: Opened-Loop Framework

Figure 6: Closed-Loop Framework
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Conceptually, the research findings also established that different relationships exist
between the three main factors are necessary for successfully running PSM in every
jurisdiction – that is, legislation and regulation, and safety procedures as well as national
culture. In the case of the KSA, there seems to be weak legislation and procedures
regarding PSM, coupled with a strong national culture. Further, there seem to be a weak
regulatory system in place but a strong conservative culture. Put together, these create a
negative impact on safety procedures in the country (see figure 6 below).

Figure 7: Safety Procedure sandwiched between culture and resultant lack of regulations in KSA

On the other hand, the UK appears to have strong legislation and effective
procedures along with an adaptable national culture. In addition, the UK seems to
have a strong and well-established regulatory system in place that supports a vibrant
H&S culture at the workplace. This provides a smooth operational system for the
safety procedure at the workplace. Together these make for a positive impact on
safety procedures in the country (see figure 7 below).
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Figure 8: Established safety procedure in UK aided by a strong regulatory system and supportive
culture



Contribution to knowledge: This study’s contribution to knowledge is that it
identifies and highlights the differences in the level of ‘institutional thickness’ of
both the KSA and the UK. Through the seminal work of Amin and Thrift (1994),
the concept of institutional thickness has evolved over time. It is defined as “a
simultaneous collectivization and corporation of economic life, fostered and
facilitated by particular institutional and cultural traditions” (Amin & Thrift 1994,
p.15). The concept has been used in, for instance, economic geography to analyse
institutions (see, Farole, Rodriguez-Pose, and Storper 2011; MacKinnon et al. 2009;
Storper 1997; Beer and Lester 2015). However, these studies have largely focused
on institutions in developed economies. It nonetheless has applicability in contexts
outside developed economies it highlights the degree to which knowledge, ways-ofworking, and trust are characterised by non-state bodies (Amin & Thrift, 1994). In
this study, the institutional thickness of individual petrochemical companies bring
to the fore a significant difference between developing and developed societies, with
the KSA characterised as thick and the UK less so. In developing societies, the state
still retains a much more central role in all issues including the petrochemical
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industry (Hertog, 2007), whereas businesses and industry are privatised in the
developed world. Another contribution this research therefore makes is that it raises
questions about the effectiveness of a totalitarian state control of both businesses
and as a regulatory body. The findings identify a difference in the level of
commitment – that is political will, legislation as well as monitoring – on the part of
state parties to safety management procedures in the petrochemical industry between
the two countries. The KSA is inadequate in terms of the institutions put in place to
safeguard the health and safety of workers in the petrochemical industry, while the
UK appears up to date with its policies and procedures. The research therefore
recommends that the KSA should develop and implement appropriate procedures to
help workers in the petrochemical industry to report incidents without fear, and that
all reported cases must be handled in an unbiased manner.

Further, the research findings flagged up the fact that although safety management
procedures in the petrochemical industry may be widely explored and evaluated in
different contexts, including the UK, little study has been undertaken in Saudi
Arabia. A major outcome of this study is that it fills an existing gap in research and
adds to and enriches the existing body of literature. It gives updated information
regarding current safety management procedure in the petrochemical industry by
comparing companies in the KSA and the UK.

The originality of this study also lies in its methodological predisposition. The
majority of existing literature on safety management procedures in the
petrochemical industry are based on quantitative methods, which use secondary data
without any comparison between countries (Ahmed, 2016). This study drew on both
quantitative (use of questionnaire) as well as qualitative (use of interviews) methods
to collect data. The use of a mixed-method approach provided an in-depth insight
into the subject matter that could not be collected using a single method. Herein lies
another significant feature of this research: it represents the voices of respondents
directly whereas research of this nature has typically been overlooked prior to policy
formulation and implementation.
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Contribution to practice: It was established that the workforce in the Saudi
petrochemical industry generally appears to favour males. This means that the
existing safety policies and procedure seem to be designed for males but not females.
The implication that can be drawn from this study is that the gender actor needs to
be considered in the development of any future safety policies and procedures in the
petrochemical industry in the KSA, particularly now that there are more females
being encouraged to be part of the workforce (Kinninmont, 2017).

The proposed framework also reflects how both systems can learn from each other
given there is a big difference in the socio-cultural lives of its workforce. For
instance, considering that the KSA operates a segregated system the current process
safety procedure at the workplace does not appear to include the needs of women.
From now on the country should be working towards a more inclusive policy
procedure since the new ‘Vision 2030’ seeks to breach the segregation divide and
bring about gender parity (Kinninmont, 2017).

8.3 Recommendations
Based on the findings of the present study, there are several recommendations that can
be drawn to inform future policy decisions in both the KSA and in the UK. These
recommendations will also be useful for the wider community in this field if applied
appropriately.

Education and motivation


It is highly recommended that education about H&S starts right from primary
education and across all stages of education.
o Safety culture is very weak in the KSA and requires greater effort. It should
start with schools and society generally. Unfortunately, the culture of safety
is not what it should be. Even some high-level managers admit that safety
does not form part of their vision. Changing a culture takes time; sincere
effort and patience. In the UK people are more safety conscious and
generally work with greater caution. This is because of its social culture and
heritage. On the other hand, people in the KSA boast of not being afraid and
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those who abide by any safety regulations are considered cowards or
somehow inferior.
o Safety is not considered an issue in Saudi Arabia because there have been
few major accidents in the past.
o Saudi customs and traditions lead to non-adherence to rules and laws as
regards safety, as do social factors that encourage irresponsibility and
negatively impact safety management practice.
Legislation


Saudi Arabia needs uniform and comprehensive legislation - that is, national
legislation. There are no clear regulations in the KSA regarding process safety at the
workplace. As a result, companies merely implement what they feel is important –
most companies depend on OSHA regulations.



Concerted efforts should be made to create and maintain closer links between policy
and practice. The study showed a clear and fundamental gap between policy and
practice in the KSA, a state of affairs which seems to be pervasive across other
countries, especially in the Middle East.

Regulation


The KSA needs an effective and unified body to take charge of and regulate the
industry, some sort of ‘department of safety’. There is an overlap in terms of
regulatory responsibilities among many governmental authorities that work within
the safety industry – that is, the Ministry of labour, General Organisation of Social
Insurance (GOSI) and Higher Commission of Industrial Security (HCIS) all seem to
do the same thing. Standards in the KSA are taken from different countries because
there are no specific regulations, nor any national code.



Saudi Arabia needs unified safety regulations under one governmental authority,
similar to the HSE in the UK.
o There are two schools of safety in the KSA: Sabic and Aramco. That means
that there is confusion in the KSA’s understanding of safety, especially for
workers who move from company to another. Sabic and Aramco feel that
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their safety standards are better than those of HCIS; it is therefore difficult
to ensure compliance from these companies.
o The majority of new companies have new installations coupled with the use
of a number of international standards; they may be more open to centralised
and clear regulations.
o Foreign partners, such as Exxon mobile and Yasref follow their companies’
policies or implement their own policies.


The KSA should develop a suite of national competencies based on robust scientific
knowledge and practical experience as will help to build local expertise all across
the country; for the sake of their safety and the need for more skilled workers the
needs of women should also be included.
o In the KSA, the concept of process safety is new and unclear to many
workers, and there is a difference as to its definitions, whilst in UK people
tend to understand what process safety is.
o In addition, the government takes care of the petrochemical sector; it is not
operated by private businesses.
o There are no specialised safety courses such as NEBOSH or OSHA offered
in any Saudi university, college or institute. This raises the issue of
accreditation for safety workforces as well as those working in the health and
safety industry. There is lack of local safety experts in the KSA. Many
companies hire external consultants such as DUPONT. Some company
directors in the KSA complain about sending people to study abroad due to
amount of time they are away from their job.
o There is also the challenge of people attending different safety schools from
different countries, which is in America, the UK or Australia.
o Saudi culture affects the participation of women in petrochemical sites, even
if they are engineers. This is because of the cultural requirement for
separation and the clothes they are supposed to wear.
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PSM


In the KSA help national companies develop comprehensive or integrated safety
management systems that ensure that safety becomes everyone’s responsibility.
PSM is a new concept in Saudi; people are more focused on occupational safety.
Also, a major reason for non-compliance to safety programmes is because they are
hard to understand. Besides, workers do not have any responsibility for safety, only
mangers do.



The recording of accidents at the workplace should be done in such a way that others
can learn from it and help avoid reoccurrences. In addition, those found culpable of
breaking the law should be punished as a warning to others. Recording of accidents
in the KSA is too weak, especially as regards near misses, but if a law was to be
passed making reporting mandatory, and the responsibility of company owners, then
this might help to develop better safety practice.



Any new department of safety should be tasked with drawing up signage that
workers can understand, regardless of their educational level or particular
language. The direct translation of international safety standards into Arabic
changes the meaning of these documents significantly. This makes it difficult for
individuals to understand and relate to it. Language is an issue, especially in plants
sites where people should understand each other.

8.4 Limitation and recommendations for future work
It is worth noting that in spite of the fact that this research achieved its set objectives, it
has some limitations. This section enumerates the limitations of the study and identifies
areas for future research.


Principally, the research is limited in its scope. This might have implications for its
implementation. This was due to time restrictions and limited access to workers
which compelled the researcher to narrow the research site to five petrochemical
companies in each country. The outcome is that this research can be used as a basis
for future studies which compare and contrast more petrochemical companies in the
two (or different) countries.

198



Finally, although the research outcome has identified and proposes a framework
based on the opened- and closed-loop concepts, it is possible some factors might not
have been captured in the suggested framework. This provides room for future
research in this area.

8.5 Final thoughts
This study explored PSM procedures in the petrochemical industry by comparing
companies in the KSA and the UK. On a personal level, the entire research journey has
proved humbling, fulfilling and quite revealing. Admittedly, the start of the PhD
programme was with certain perceptions about PSM in both contexts, mainly shaped by
my background and experience in the petrochemical industry. For instance, I was of the
opinion that everything about the Saudi system was flawed, and that everything about
the UK system was perfect. The outcome of this research has changed my perception
regarding both contexts. I have come to the realisation that the culture of a people is
integral in everything they do; the petrochemical industry is no exception. I am
particularly excited about the future of the Saudi petrochemical industry because as
demonstrated in this research its overall aim ties in neatly with Vision 2030 created for
KSA, which attempts to build a better national safety system for petrochemical
companies operating in the KSA. This also aligns itself with the vision of the leadership,
which is attempting to transform the society in economy in the Kingdom of Saudi
Arabia. In addition, the national new vision recognises the lack of local expertise in this
area of safety, especially in the oil and gas sector, and seeks to bridge this gap.
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Appendix I: Letter seeking permission from companies
My name is Majed Aljohani, a PhD student on safety management processing at the
University of Edinburgh. I am writing to ask permission for your company (Name of
Company) to participate in my PhD research project that seeks to explore the safety
management procedure in the petrochemical industry. It is a comparative study between
the United Kingdom and the Kingdom of Saudi Arabia under the supervision of Dr
Jennifer Skilling.
As part of the project, I would be administering questionnaires to the health and safety
managers and/or other relevant individuals of selected companies of which your
company is one. The questionnaires can be accessed, filled and submitted online.
Procedurally, I will be sending out emails of reminder two weeks after the
questionnaires are administered and will aim to collect responses by the end of the third
week.
I pledge that all data will be kept confidential and companies reserve the right to
withdraw their participation prior to the completion of the project. All correspondence
with your company also be kept confidential. I am also happy to make available the
aggregated results for the full study upon completion to interested companies that agree
to participate.
Counting on your kind consideration, I look forward to reading a favourable response
from your company.
If you have any questions about the study, please do not hesitate to contact me, either
by email or phone.
Thank you in advance for your kind cooperation.
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Yours sincerely
Majed Aljohani
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Appendix II: Letter of introduction
To Whom It May Concern,
Letter of introduction
The bearer of this letter is currently studying towards a PhD with the Institute of
Infrastructure and Environment (IIE) at the University of Edinburgh. He is researching
into ‘Safety management procedure in the petrochemical industry: A comparative
study between the United Kingdom and Saudi Arabia’. The research will involve
conducting interviews with selected petrochemical companies in both countries. It is
solely for academic purposes and the data will be treated in the strictest confidence.
As his principal supervisor, I would be grateful if you could assist him.
Thank you.
Yours sincerely,

Majed Aljohani
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Appendix III: Sample interview transcripts
Interview 1
What is Process Safety Management (PSM) in petrochemical industry?
Process safety is different from professional safety. The link between them is that they
work to protect human, environment and equipment from hazards. The process safety
requires a deep engineering background and not just learning from the field. Usually the
process safety engineer is specialized in chemical mechanical engineering. This
specialization is found in the refining and petrochemical industries, and there are not
many Saudis in this field.
Is PSM mandatory in your company and do you consider it helpful?
All the programs that preserved of life and property is important in the company and
hence the importance of safety in all its sections. In Petro Rabigh we adopt the following
the plan planning, implementation, screening and check and taking appropriate action.
So we make sure we have plans for the instructions issued for implementation and
follow-up of implementation and take appropriate action to correct any shortcomings.
If all these techniques and met with identification and accountability and accountability,
the safety will improve significantly.
What is the reason behind the lack of safety information that the worker in the
safety department have?
The reason for insufficient safety information in Saudi Arabia is that those who decide
to work in safety after getting high school certificate with good GPA He has a better
choice in medicine or engineering and the ones with the lower GPA go to safety as
worker in the company, which is due to the culture of society and their awareness of the
importance of safety. In Britain, no one can work in the safety unless he is specialist and
has accreditation in safety while in Saudi Arabia workers get the knowledge from his
experience after work. For example, as we know that there is no professional
accreditation for the safety and safety engineering profession recognized by the Saudi
Organization of Engineers so far, therefore, we depend to American accreditation or the
UK accreditation.
The problem is that we do not have in the country the legalization of the functions of
safety workers and the requirements of each job and the position clearly. We should
have the job description in large companies where the name of the job is identified as a
safety specialist or safety inspector or safety engineer or safety adviser or safety
supervisor. Qualification should determine in each position such as the secondary,
academic diploma, technical, engineering, science, safety Diploma or bachelor degree
in safety. The minimum required courses for each job, such as the NEBOSH Diploma,
the Safety Supervisor Diploma, or the OSHA courses from the United States, and not
depend on a period such as six months which are sometimes from unknown institutes.
It has the required details of the period of courses, specialization, centres or universities
accredited to accept these courses. Specify the required years of experience, physical
requirements and any job requirements. But the absence of an independent body
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concerned with this matter leaves this matter to companies to develop requirements and
qualifications that may not be achieved or because they are not available in the country
such as training for 6 months. Companies require 6 months training. I would know who
can to communicate with these and discuss in this application and its purpose and what
courses they expect them to get.
Do you consider safety training and qualification an issue in your company or in
the country?
Not only in the Kingdom, but in most countries rely on safety training and I do not think
even in Britain or America or Russia or Japan that all universities assign the safety
department as a main section. I think that safety is part of the company and this depends
on the training courses. The problem is that there is no governmental body such as
Saudi council of engineers that organizes training in the field of safety and sets the
requirements and determine the required standards for courses and training,
qualifications and accredit these courses and trainers. From the experience of qualifying
the workers in the field of safety, we have developed a self-development program in our
company that the employee develops himself in the field of his work scientifically
through the study online from accredited American universities or through the programs
of successive courses. The company pays the cost of study to the employee after
obtaining the certificate as a diploma or bachelor's degree in safety or safety engineering
or occupational health or fire prevention. I have encouraged three of my staff to take
advantage of the program and have benefited greatly scientifically and the company has
benefited from their information. University degree is very important but most of the
specialists and safety workers in the country became qualified by taking safety courses
due to lack of specialization in the local universities.
How does PSM work in your company?
Known as risk management and it has recently recognised after multiple risks and has
become a requirement for risk management in some sectors to cover all anticipated and
potential risks. In the past, Safety Management & Loss Prevention Management was
concerned with safety, risk identification and control. However, due to the presence of
some risks not included in safety programs such as risks of operations, hazardous
materials and security risks, the need for risk management has begun to cover these
risks, especially in the oil and gas sector, and become a risk management engineer or
risk engineer an important job in oil companies to identify, analyze and estimate all
potential risks. Most companies do not have risks departments and cover the above risks
through several sections of the process safety department responsible for operational
risks, and chemicals substance and security responsible for security risks.
Are you familiar with the main legislation in Saudi Arabia? What is your opinion
of the safety legislation in Saudi Arabia?
Safety regulations and legislations are exist from 1971 but there are absent and not
activated in many governmental facilities.
Is the national culture or religious factors affecting process safety culture?
From the philosophy of the concept of safety programs it is a mental state that requires
cultural and cognitive changes among workers. When we take tour in the work sites and
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ask the safety management staff or the safety director of the company about the elements
and components of the basic safety programs and listen to what these say, you will find
that there are significant differences in understanding that. You will find their opinions
differ on basic safety activities and therefore show the importance of safety culture and
how community culture affects it. The safety culture will not develop if workers think
that there is a responsible person and they have no relation to safety where the blame
culture arises. When interviewing applicants for safety jobs we find they have no idea
about safety. Safety culture should be installing from school and be a community
obsession and have full awareness of it.
What are the challenges of process safety in Saudi Arabia? Take your time to list
or say what you want to say.
I would like to see a report on an incident caused by PSM deficiencies in detail and with
transparency, honesty, objectivity and professionalism for the benefit of safety workers
to prevent the recurrence of such incidents. For example, reports from the U.S. Chemical
Safety and Hazard Investigation Board (CSB) and its result from investigations lasting
one or two years prior to publication. Unfortunately, we have repeated the same
incidents in some adjacent facilities because they do not share such reports. The HCIS
requests annual reports from its affiliates but does not issue any statistics unfortunately.
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Interview 2
What is Process Safety Management (PSM) in petrochemical industry?
PSM is branch of safety management system SMS in order to handle highly hazardous
materials (such as fire, explosion and toxic release) process safely.
Is PSM mandatory in your company and do you consider it helpful?
PSM is essential in any petrochemical plant because of the highly hazardous operations.
It is helpful and should be implemented in every step. The aim to improve our safety
performance is by implementing an operational excellence framework of SMS that lead
to identify risks and control them. All safety practical management systems such as PSM
are all based on OSHA. PSM, which contains 14 occupational safety and health
management factors, which designed from industrial disasters in several places, such as
the Yunin Carbide plant in Bhopal, India, where more than 2000 deaths at the time of
the accident. The PSM is one of the guidelines of the HCIS and consent with the
requirements of OSHA, such as risk study, training, work procedures, change
management and contractor management.
Do you have PSM department and who is in charge of it?
In Petro Rabigh we follow Aramco standards. In Aramco safety management system
SMS incorporate PSM under it. The name of PSM is not really in use but the procedure
of PSM is there. Loss prevention is more common than PSM. We are focusing on the
system that protects employees and assets by conducting safety everywhere in the
company. We are working with DuPont to assess the current states of safety and the way
for further improvement. The department that carry process safety called safety
management and technical support system. The head of this department is in charge of
process safety management.
Do the safety department and its employees have primary responsibility for
implementing safety programs, preventing accidents and correcting violations?
Everyone is responsible for safety, starting from the senior management, which has the
primary responsibility for what happened within the company and is accountable to the
board of directors and to government agencies. Each manager is responsible for
implementing safety at his department and is accountable by the senior management for
this through the annual evaluation and in case of failure in the application of safety
cases, and safety became one of the points of assessment of the performance of all staff
and promotions are associated to it. The safety department provides all types of safety
consultation and training to all departments. Now safety management consists of only 7
employees and working during the normal working hours only because safety has
become the responsibility of all. Thank God, the safety level has improved significantly
and I have said incidents and violations because we have more than 800 employees for
safety who are working in the company.
What is the reason of some companies of not having an effective PSM system in
place?
I do not expect any petrochemical company without PSM especially after the lessons
that we learned from catastrophes events and disasters but if there it is could be because
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of the lack of expertise or the weakness of regulations in their country. PSM in Petro
Rabigh is effective system and we have begun to collaborate with DuPont to achieve
our vision of incident free workplace.
Is this vision focusing on process safety or occupational safety and do you think
there is a difference between them?
Safety aims to protect people and assets. Operational processes deviations could affect
people as well. SMS in general is working process safety and occupational safety and
the final result is how to protect both people and assets. The difference is occupational
safety is easy to be conduct by workers themselves but process safety needs professional
people to curry it.
What do you think the reason behind having external consultants as DuPont?
The reasons of that are the importance of safety and the lack of expertise in this field.
Why do not we have a national consultant agency of safety?
Safety is sensitive task to be done and need advance and specialized organisation which
has the best methodologies and experience.
Are you familiar with the main legislation in Saudi Arabia? What is your opinion
of the safety legislation in Saudi Arabia?
Higher Commission of Industrial Security is the national regulator of safety in Saudi
Arabia. They have the safety regulations under standard called SAF. SAF gives the
minimum requirement of safety. These regulations should be built on safety legislation
and I think there is a royal decree about safety in 2010.
Are these regulations clear and easy to implement? Do these regulations address
process safety in details?
The regulations cover all safety aspects and give the minimum requirements. There is
one of these regulations about process safety. They are more directives than regulations.
Aramco standard is an international standard and globally recognised. Our standard is
unique and we are proud of having such this standard in Saudi Arabia. I think the
speciality and the strength of this standard as it built from the best international
standards. Regulation and standards is a technical reference in some cases, which has
multiple and complex factors must have an expert recipe combining scientific references
with technical expertise. Risks are renewable and unstable, so specialists should
participate in the formulation of regulations through their experience in risk assessment.
Risk assessment is an important tool to evaluate even these regulations despite the
existence of specifications and references. I mean the risk is renewed and formed in new
forms thus requires a specialist who can accurately describe the risk and then take
measures to prevent or reduce the dangers.
Is that mean it is better than what HCIS has?
It is Aramco standard and we have no problem with HCIS directives as long as we meet
the minimum requirements of these directives. Petrochemical companies are keen to
ensure that they have an integrated OSH management system such as OHSAS 18001 is
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a British system that includes instructions from the US system and ISO quality system
and is now used in many European countries. There is now a new system ISO 45001
under final review and it release expectation by the end of 2017 to replace the OHSAS
18001 which is a universal system that will be applied in all countries. The safety
requirements in these companies especially Aramco usually goes far beyond the HCIS
requirements for the complexities of the oil and petrochemical industry.
While there is no clear legislation of process safety in the country, you are talking
about Aramco and their safety program as the best safety program. How is that or
from where do you derive the company guidelines of process safety?
We are as global organization have the best practices from all around the world and
advices from our partner and adopt that with our need in Saudi Arabia. Aramco adopts
the US system of legislation and refers to any of the provisions of General Instruction
GI. I mean Aramco follows the requirements of the HCIS, which adopts US regulations.
Aramco started as an American company, and of course it will implement the American
system.
Do you have any concern of safety culture within your organization?
Safety is source of concern in any organization because it is affected by people believe
and that reflected in their behaviours and we say believes drives behaviours.
Multicultural and multilingual affect the commitment of safety. Safety culture should
be done cooperatively. The most important point is the interest and support of senior
management to safety. There is need for independent commission will organize more
than seven governmental bodies responsible for safety and health, focusing efforts
within a unified policy and a clear vision.
What do you mean by independent?
Unless safety is separated from civil defence, safety will never develop. If the body
responsible for the safety systems and monitoring is the same body that responsible for
the direct investigation and investigation, this makes overlap and duplication to prevent
reach the truth and repair the imbalance. This responsibility starts with risk analysis,
safety requirements and maintenance, continuous supervision of the compliance with
safety requirements, and in case of any threat to the lives of employees or those
involved, this responsibility requires that the company's activities be stopped
immediately or will be under legal accountability. America has OSHA and other bodies
of safety and completely independent and far from any party working on fire protection.
Britain has one body controls all safety aspects and it is independent as well.
What are the challenges of process safety in Saudi Arabia? Take your time to list
or say what you want to say.
There are no courses or standards for training in safety and fire prevention and
accreditation for these courses. The safety department must be an independent and
linked directly to the senior management or the general manager of the company.
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Petro Rabigh is a joint venture between Saudi Aramco and Sumitomo Chemical
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Interview 3
What is Process Safety Management (PSM) in petrochemical industry?
PSM is managing handle dangerous substances such as chemical and petroleum
products and contain energy. It is blending of engineering and management skills focus
in preventing process accidents.
Is PSM mandatory in your company and do you consider it helpful?
The department of occupational safety and health includes the safety of operations and
the seriousness of operations which is process safety. If we look at the hierarchy of
controls first step is elimination in the beginning of the project and have a directly
related to the operations safety and the electrical and chemical engineer intervenes
according to the required situation. Workplace hazards are varied, including chemical,
physical, biological hazards and the risks of interaction with the nature and design of
the workplace. Awareness of chemical hazards is still at a low level in many companies
because there is no hazardous chemicals awareness program. Safety programs are
useless if they are not well thought out and have specific hacks and themes designed to
raise awareness of safety for employees.
Why did you decided to work in process safety or safety department in general?
I am a chemical engineer, I worked after graduation as safety engineer after a two year
training period in the principles of occupational safety and health and safety
engineering. The work is suitable especially if work in petroleum, petrochemical or
chemical sector. Using the experience that learned is useful in understanding the work
of these establishments, facilitates knowledge and understanding of risks and facilitates
the choosing the best engineering solutions for risk control. Usually the safety engineer
is a member of the risk study team for the new projects called HAZOP. The chemical
engineer is the best who does this role because many details are concerned with
manufacturing processes, high temperature, increasing pressure and types of materials,
and this is part of his specialty. Safety engineer must get qualifications to work after
graduation. It is best to send graduates to work in large companies abroad for a time to
gain experience and to promote safety culture as scholarships.
What is your opinion about PSM in your company
The reality of safety is below the hoped for level. We all believe in the existence of
obstacles, but we seek to overcome them through workshops, conferences and
specialized consultation to prove that there is a problem that needs a radical solution
from the decision-makers and help them to find solutions. Safety departments
unfortunately, according to the manager's thought not the regulations, there is a
qualifications the field of safety and Safety under military sector the HCIS which headed
by the Ministry of the Interior companies must compliance with instructions even if they
are wrong.
Are you familiar with the main legislation in Saudi Arabia? What is your opinion
of the safety legislation in Saudi Arabia?
People working in the field should proposed legislation because they are more
experienced in understanding the chemical field by introducing the hazardous work then
studied them and converted into legislation. In terms of instructions and legislation is
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civil defence instructions are posted on their website, Instructions of the HCIS, there are
21 legislations and distributed to the industrial security managers and depend on the
American system, Instructions of the ministry of labour and it is available on their
website and social insurance instructions regarding occupational injuries and
occupational diseases and are present in their website in the internet. Joint venture
companies have a hybrid system derived from the two partners and in my opinion it is
the best.
Who is in charge of carrying out PSM in your company? Is it done internally or
through external agency?
The safety officer is responsible for monitoring all observations from the notification
until the end of the event and preparing a detailed preliminary and final report on the
event and recommendations to avoid any deficiencies or observations that have been
monitored in the reporting or response. In fact, the safety officer plays a key role in
raising the level of safety in the facility where he has the right to evaluate the work of
all workers and follow up to finish any observations that have been monitored. His role
also includes ensuring that the facility is always ready for emergency situations in terms
of ensuring the readiness of safety systems and to ensure the equipment and maintenance
in the form required as well as to ensure that all employees are aware of their work,
especially hazardous work and responsibilities are many cannot be limited but can be
summarized in the above mentioned. Therefore, this function requires a person with a
high level of experience and qualification, and these requirements are increased
according to the size and gravity of the facility.
Is it possible for operating within the petrochemical industry without PSM
program? Is this programme the same in all company?
Right, it is illogical to develop a uniform application or program in safety departments.
It is rare to find two similar safety programs. It is natural that there is a difference in the
facilities and with these differences it needs a safety program with its own personality
and its own basic plan. However, the transfer of programs to other facilities may find
some of the possibility of implementation, but the fact that the transfer was made by the
elements of the program only and did not address all the elements of the program
regularly in that establishment, the failure occurs and all the effort made and expenses
and hopes of success will go without. There is a system for unifying chemicals in the
world for easy handling them in every country includes classification of chemicals, their
symbols and warning labels. This system called Global Harmonizing System (GHS)
where it was fully implemented in the Europe and applied in America. The United
Nations has decided to apply globally in 2015. Unfortunately, the Arab countries have
not fully adopted this system, including Saudi Arabia. We still use HAZCOM, OSHA,
which has been updated to align with GHS. For example, a simple change in the GHS
system that MSDS has been changed to SDS.
Do you think culture or religious factors affect process safety procedures in your
company?
The awareness of people or society is a reflection of regulations, laws, government
bodies, civil associations, specialized academies and good qualification for workers in
this sector. We need the laws and the qualification of the workers first. This is only a
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work to form a body by specialists and it has the right of the government to punish any
violation of the safety system. In order to complete your question about culture, work
on the equipment required to prevent the use of loss clothes, long hair, business card
holder, scarf and so on, due to the risk of pulling by the machine and you know people
prefer to use all of these prohibiting things according to their tradition. In my view,
instilling safety culture is very important, but this make sense is at the private level, both
with his family and whom under his responsibility. The implantation of any kind of
culture to be the culture of an entire society must be through the enactment of firm, firm
and strict systems and then the society adopt with it over time so that it will usually be
his habits and character traits. The developed countries did not advance because of their
morals, principles and culture, but with the existence of clear regulations and penalties
for those who violate these regulations and this is what we lack. Many cultures formed
only after the enactment of laws and regulations. Culture has several facets in the
reasons of its rise and growth, including the most important enacts regulations and
media.
What are the challenges of process safety in Saudi Arabia? Take your time to list
or say what you want to say.
Training is an issue. The lack or absence of certified training centres, allow fake
organisation to work in Saudi Arabia and issue many certificates such as OSHA
academy. Training centres in Saudi Arabia, some of them have safety experts, and deal
with OSHA academy as actual training providers for their online courses. This problem
has several aspects the authorities responsible for safety in Saudi Arabia did not enact
laws and regulations to regulate safety training and did not specify the types of training
and approved centres, Technical and Vocational Training Corporation, which has not
established accredited programs and benefits from the experience of large companies to
develop safety programs and to approve the requirements and to adopt these courses.
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Interview 4
What is Process Safety Management (PSM) in petrochemical industry?
PSM is different from occupational safety. The link between them that all are working
to protect people, equipment and assets. PSM needs deep engineering background and
special courses while the other some safety courses and occupational expertise are
enough to be able to work in occupational safety. PSM from OSHA consider is one of
the best safety programs for petrochemical installations and many other programs
depend on it.
Is PSM mandatory in your company and do you consider it helpful?
We have Safety Management System (SMS) and our partner Exxon Mobile has
Operation Integrity Management (OIMS). These systems are integrated aim to manage
all health, safety and environment protection and PSM one of these programs which
control process integrity. The importance of PSM is appears through property losses
that can be incurred, moral losses that affect the reputation of the company and its loss
to customers, the plant interruption, loss of production and delay costs and Legal
problems, records, fines and the costs of treating injured people.
How does PSM works in your company?
PSM works to undertake risk assessment and the assumption of the worst possibilities.
Take appropriate measures and solutions and then the continuous evaluation of
emergency procedures and plans periodically through the exercise and investigation of
accidents. All these actions are reviewed by experts. Through our experience in
SAMERF, the organizational structure of the industrial security department was
previously divided into security and safety. The safety department included the fire
department the situation has evolved and the Department of Loss Prevention and
Incidents has become a special section for safety and protection of fire comes under the
safety including of the design, safety and alarm systems and map review of any project
in terms of fire protection requirements. The fire department is responsible for
emergency response only. After 2006, the HCIS issued a decision to separate the two
divisions, forming two separate departments under the industrial security management.
The safety department consists of occupational safety and health manager, safety
supervisor, occupational health supervisor, safety engineers, safety inspectors and
occupational health specialist.
Who is in charge of carrying out PSM in your company? Is it done internally or
through external agency?
There is a department for safety in Samref and the staff with small number of worker.
This department is just to make sure safety procedure is working well, report any
incident and intervene in critical and emergency situations. The philosophy behind that,
we encourage everyone in the company to take the safety responsibility and to be
accountable in the same time. The system is implemented at Exxon Mobil; in the one
of the largest UK oil refinery there are just six safety workers and in another refinery in
the Netherlands, there are only three of the best refineries in Europe in terms of safety.
In Saudi Aramco, we aim to implement the same program in the nearest future and we
started that by adopted SMS as Sabic do in their SHEMS.
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I think this is the senior management responsibility. Do you think comprehensive
safety is applicable?
If the safety officer is from a supervisory body such as the HCIS, Civil Defence or the
Ministry of Labour or GOSI and he has the powers of the guardian to enforce the law
and impose sanctions, such as OSHA inspectors in America have powers to enter any
facility and close the facility if necessary. The safety officer in the organisation must be
supported by the senior management to apply the safety rules and work with the staff to
improve the level of safety in the facility and be a refuge for them in the event of
exposure to a notification at the work site so that the cooperation between them positive
and not collision. Each employee knows his responsibility and his role in the application.
I remember when I started my work in safety thirty years ago; safety officer was the
only one who is responsible for safety. Everyone had a negative attitude and even the
employees stopping working when he passed to avoid him. Safety officer was afraid of
any violation and no one wanted to cooperate with him in reporting any incident. Now
when we start changing safety culture and safety is the responsibility of everyone and
each according to his position. They have become part of the system and provided with
awareness and programs to help them apply safety rules and involve them in the work
of laws and review. As a result of that, safety level improved significantly, the rates of
accidents became lower than the global levels, all employees are participating in safety
programs, safety inspection, annual assessment and incident reporting, incident
reporting increased significantly as employees felt that reporting would help to prevent
the recurrence of these incidents after increased confidence and cooperation with the
safety officer, employees have started reporting near misses, last year there were more
than 1500 report and the level of safety of contractors has increased significantly and
after the implementation of the incentive program, workers have called the safety officer
to visit the work site to assess the level of their commitment to safety.
Are you familiar with the main legislation in Saudi Arabia? What is your opinion
of the safety legislation in Saudi Arabia?
As you know HCIS under the ministry of interior and it was established by royal decree
no. 439/8 in 1977. HCIS headed by the minister of interior and consist of all pertinent
bodies of petrochemical industry. Most of our regulations are not internal diligence but
a translation of considered international scientific references. There are committees to
review the translation and drafting of these regulations. What I see is that our regulations
are good and may need to clarify more to prevent problems of understanding in some
cases.
Do you think establishing a governmental mission or ministry allow it to enact its
regulations without any piece of legislation?
I think there is one of HCIS responsibilities is to set precaution directives to protect all
petrochemical industry safety. Check HCIS's website.
I know that and they should do so. I ask about the piece of these regulation depend on
to be active. For example, OSHA depends on OSH ACT 1971 and HSE depends on
HASWA 1974. In another word, SHEMS (Sabic) derived from HCIS which has SAF
and SEC. SAF and SEC should build on governmental legislation. Unfortunately, there
is more than one authority responsible for safety. There is mingling tasks and
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responsibilities among them. HCIS is responsible for many important installations of
petroleum, electricity, ports etc. Civil Defence is responsible for commercial complexes,
medium industrial enterprises and many other bodies. The Ministry of Labour has
inspectors for safety in facilities connected to the Ministry of Labour. General
organisation of Social Insurance is responsible for safety and take inspection tours in
the facilities were frequent accidents is happening. Therefore, it is necessary to find a
mission that collects all these responsibilities and can be composed of specialists from
all these bodies and they should be separated to work in this mission. This mission
should be the only body that sets laws and regulations and impose fines for violations
and closure of dangerous installations.
What is the role of Higher Commission of Industrial Security (HCIS)?
HCIS has the supervision of safety, security and fire protection. All these three
departments have a relation with governmental body such as police, insulation security,
investigations, civil defense, border guards and the ministry of labor. HCIS coordinate,
communicate and report to these government agencies. This has been the case since the
establishment of the High Commission for Industrial Security in 1977 and the three
divisions are under its supervision. it is important to have a committee from HCIS, Civil
Defense, the Ministry of labor, the Royal Commission of Jubail and Yanbu and the
Ministry of Health should unify laws and regulations for safety and health, a program
for the accreditation of workers in the field of safety and health and the development of
approved training programs for the qualification of these workers. We should have a
Saudi comprehensive and integrated system to the safety and health legislation. It is not
prohibited to get benefits from both legislations in the US systems, which is closest to
us or the British and the European safety system. It is also known that the Civil Defense
Safety Instructions are published on their website, but the instructions of the HCIS are
available only to the industrial security managers in their respective establishments and
have to pay for that.
As there are many joint ventures in Saudi Arabia, do you think our safety
regulation with any international company that works in Saudi Arabia?
Since we in the Kingdom follow the American system and our legislation is based on
the OSHA system in many cases, it is better to focus on OSHA programs first and do
not prevent the benefit of NEBOSH, a British reference and there are differences in
some things. Now the world has begun to unify regulation so that it should be globally
and this helps us to focus on one system.
How does process safety works in your company?
Companies that give safety the priority are have advance safety programs. Such as risk
assessment for critical situations and decision by a team of several departments
including safety management and this team makes recommendations based on the risk
or risk ratio of the management level that has the authority to allow such work, some
works could be done by analyzing job safety analysis (JSA) and this is done by the
person who responsible for working with the employees and he can ask safety
department for any assist or help but the daily works require clear working procedures
in case of do not leave room for deliberations and workers should be in contact with
safety department if needed.
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Unfortunately, as I know there are no universities or institutes have certified safety
programmes for engineers in Saudi Arabia to be certified safety engineer or safety
specialist. There are some developmental courses that we are depending on right now.
In America there are specialised courses. What we need is specialization to insure the
quality of outcomes. As safety expert, I wish the civil defence or the HCIS will
determine the minimum qualifications of safety engineers to allow them open safety
consultant offices. I know engineers who were working in safety field for more than 20
years and familiar with not only the civil defence and HCIS requirements but also NFPA
and OSHA codes and the supervised many projects on safety and fire protection in their
companies and did not allow to work as safety consultants.
What is the difference between safety engineer and safety specialist?
Safety engineer should have a degree in safety engineering or any relevant engineering
qualification because he is working in engineering sectors but safety specialist duties
such as safety management and risk analysis and this does not require an engineering
specialisation. it hard when you try to find people with knowledge in process safety to
recruit them therefore you need to train them which take long time to get specialist in
this field.
What governmental body is responsible for safety implementation in Saudi
Arabia?
As we know there are more than one party to regulate the implementation of safety
standards as Higher Commission of Industrial Security, Civil Defence, Ministry of
Labour, Royal Commission of Jubail and Yanbu, MODON and Municipalities
according their responsibilities. So the standard itself has to be aligning for each industry
to meet the right goals of it. Each safety standard has to be designed by the party that is
responsible for monitoring and control in the specific industry not from not specialised
parties as civil defence and Municipalities. The consequences of that lead to the variety
of safety procedure implementation in each industry.
Is the national culture or religious factors affecting process safety culture?
Out of work accidents up to 13 times the accidents within the industrial facilities, which
we consider high-risk due to weak of safety culture and the non-application of safety
rules after the exit of the employee from the gate of the company. This is evidence of
the importance of making safety a principle and way of life not just standards and laws
that implemented. The commitment to safety rules must be a culture of society that
believes in these rules and can evaluate the risks and see the consequences of violating
these rules. The importance of safety is always important everywhere and every time.
Safety is a religious demand that our religion has urged us to be responsible for ourselves
and our health and responsible for those under our care, safety is a legal requirement
because any one bears the consequences of unsafe acts and causes any accidents, safety
is a social demand because we live in this society, so we must be dealing with no harm
approach and Safety is a financial requirement and the cost of accidents is expensive.
Therefore, it is necessary to activate the culture of safety at all times to make safety
inside and outside the facility at a close level. Safety is not laws and agencies enforce
these laws only there is there is other thing is most important which is safety culture
everyone must be aware of the importance of safety from the highest official to the
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simple worker because in the absence of this culture, the danger still exists from both
unsafe behaviour by the workers or even the lack of interest of the senior management
of the implementation of the requirements, standards and safety procedures. It is
difficult to find a party to take over the inspection on a daily basis and continuously,
whatever its ability because of the multiplicity of commercial and industrial
establishments and sites.
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Interview 5
What is Process Safety Management (PSM) in petrochemical industry?
Process safety management started from the designer of the facility, operating and
preventing any incidents such as chemical leaks by implementing the 14 elements of
OSHA. PSM principles require risk assessment; assuming the worst, take the
appropriate measures and solutions, continuous assessment of procedures and
emergency planning by conducting routine drills, accidents investigating and audits by
experts.
Is PSM mandatory in your company and do you consider it helpful?
PSM has a strong relation with production. Incidents reduce profits and affect the
reputation of any company and lose its investments and taking projects as a result of
that. We all see what happened to BP which consider as one of the largest oil and gas
companies after the Gulf of Mexico accident. It loses 60 billion dollars and its reputation
has been affected and it had to close many of its facilities all around the world. The
concept of PSM has become a value and integral part with all administrative and
operational sections. All employees should know about PSM principles and the
importance of PSM has to be obvious to the top management in order to take care of it
not only to comply with the regulations but also take it as key factor and believe of its
importance.
What is your opinion about PSM in your company?
PSM does not get the same importance that occupational safety has. PSM importance
should start from the top to bottom and there is lack of interest in PSM while
occupational safety became tangible because workers realise its importance. The lack
of legislations, regulation has a negative impact on PSM. The weakness of penalties
reflected negatively on the implementation of PSM. I wish if we could have our own
safety legislations and regulations by supporting specialised people and experts in PSM.
I am optimistic of the near future where we are having positive steps in this way. We as
a developing country still learn from the developed countries and I am happy to see such
this study which will help our PSM future in this country.
Who is in charge of carrying out PSM in your company? Is it done internally or
through external agency?
The safety department is carrying out safety programmes and responsible of safety in
our company. We are trying our best to achieve the organisation goals of safety and
commitment with HCIS directives. The level of safety programmes success in any
organisation is associated with the commitment of the top management to implement
the highest level of safety in the organisation. This has become one of the basic safety
programmes which called Safety leadership and commitment. In fact, this is noticeable
when the senior management is interested in safety and actively participated in the
implementation, we find the level of safety is high and the number of accidents is less.
Effective participation in safety is to be with integral effect with other aspects such as
production, operation and profits. The safety officer will not be able to take
responsibility for safety, especially in large facilities that contain several different
sections with many complex operations. It is necessary that the supervisor of each
department is responsible for safety in the area of work because his knowledge of
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technical work in his area of work is larger and familiar the risks at the work site. The
Safety Officer assists in the preparation of training programs and conducts inspection
and risk study programs with responsible of all employees in this area.
Is safety the top management obligation and employees just has to comply with the
regulations regardless any effort to improvement?
Safety is part of the work of every worker in the organisation and has responsibilities
and is accountable if shortened. The senior management sets the highest standards for
safety objectives and ensures the existence of laws, regulations and procedures for the
implementation of safety in the organisation. Safety has to be one of the priorities of all
company meetings. The senior management is present in all safety events, conduct
periodic safety inspection, review the new regulation and sending awareness messages.
Is PSM the top management, safety department or every worker in the company
responsibility?
What exists now is that the safety department and safety manager is responsible for
safety. His job is to explain to the manager of the industry the risks, submit daily reports
and gives awareness to all workers. He cannot stop the work if there is a risk unless the
top manager allows him to do. There will be no significant change and the safety
engineer will be the weakest loop and responsible for any injury to the site. Therefore,
everyone should be involved in the responsibility of safety, starting from the site
manager and all workers and to hold him accountable for not taking action on his side.
Therefore, the safety engineer must be linked to the head of the company in order to be
able to deliver the message to him.
What do you think are the underlying reasons of safety misunderstanding or nonunified procedures of PSM?
There are many reasons behind that such as there is no independent and specialised
commission of safety in Saudi Arabia that could unify and coordinate all national parties'
efforts in safety such as (Ministry of labour, higher commission of industrial security,
Civil defence, general organisation of social insurance and ministry of health),
HCIS is not a legislative part it just has regulations or directives that all petrochemical
companies have to meet them to be able to have work permit. These regulations are built
or derived from international regulations such OSHA, NFPA.
What is the piece of legislation that these regulations depend on?
The HCIS standards are issued by royal decree in 2010. There are number of that let me
see (open HCIS regulations) yes the security directives SEC is number 3870 and the
safety directives SAF is number 3871.
What is the legislation source of safety in your company?
Aramco depends on American system of its legislation. I f you go back to Aramco which
called General Instruction GI in safety, you will find just American references. Aramco
follow international legislations and standards which aligned with HCIS directives and
HCIS depends on OSHA legislations which American. Furthermore, when Aramco
founded it was American company so basically it follows American standards.
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Is that means Aramco has its own legislations?
No, Aramco follow OSHA legislations which aligned with HCIS directives. As known
in any country, national legislations are considered as the minimum requirements that
must be implemented from all companies in the country and each company has the right
to implement any international legislation that recognised and certified. These
legislations should align with the nature of the country. OSHA legislations became
reference for countries which Saudi Arabia one of them. Not all OSHA standards or
legislations able to be implemented in any country.
What if there is conflict between the national and international legislation? Is that
considered as a violation?
In this case we should comply with the national legislation first and if the company
achieve that and want to exceed to the international level that not consider violation. We
need to have national standardisation in Saudi Arabia.
What do you mean by standardisation?
Standardisation mean to unified legislation and regulations for the Kingdom in the field
of occupational safety and health, now there are several legislative bodies for
government agencies and the private sector such as Higher Commission for Industrial
security, Civil Defence, Ministry of Labour, Royal Commission for Jubail and Yanbu
and MODON. We need to have legislation like OSHA that applied throughout the
country.
While there are many joint ventures in Saudi Arabia do you think British
legislations and other international legislation are exists here in Saudi Arabia?
British legislations are not well known here in Saudi Arabia as the American ones,
because of the number of British companies that working here. If you conduct a survey,
you will find people more familiar with OSHA than HSE. The good things with joint
ventures they have hybrid system which I think make their safety regulations more
strengths. The globally trend now tend is to unify the safety standards such as ISO and
the new safety ISO 45001 for occupational and health safety and Globally Harmonized
System of Classification and Labelling of Chemicals GHS. The great benefit from joint
venture and the international companies being here in Saudi Arabia is practices. We
have lack of safety training and qualifications and working with other specified people
in safety could raise our safety skills.
What is the role of Higher Commission of Industrial Security (HCIS)?
HCIS is responsible for security, safety and fire prevention in all oil and gas facilities
under of the naming of industrial security. As the three departments is under one
administration it could make confusion and overlap in the tasks in some of the facilities
which make the security guards may be assigned to do the functions of safety specialist
or fire fighters. HCIS should set unified laws and regulations for safety and health and
establish a program for the accreditation of workers in the field of safety and health,
develop approved training programs to meet the qualification requirements of safety
workers. I think this is not difficult, because there are existing global experiences that
can be used and adapted to our country.
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Do you consider safety training and qualifications an issue here in Saudi Arabia?
In fact, it is necessary to set up and adopt safety courses from a competent organisation
which has experience in the field. We should have a committee in HCIS or the civil
defence department to take care of a unified training programme and to accredit require
safety qualification for all safety workers. There are many national experts who were
working abroad or been with foreigner companies and they could suggest such safety
programme and advise which the minimum scientific qualification for people to be able
to work in safety departments such as OSHA or NEBOSH certificates. It is a significant
problem to find some employees working in a sensitive department like safety without
any qualification or even experience. I wish if we could have a national safety board or
exam like NEBOSH or OSHA. Some of leader companies are hiring people who retired
from civil defence because of their experience to work in safety department because of
the lack of safety certificate qualification.
Is the national culture or religious factors affecting process safety culture?
Changing culture in any society need time and patience and you should work with all
levels from senior management, supervisors and all employees of the company. We
have difficulty in accepting change and are very resistant to development. For example,
we have tried to enhance the comprehensive safety which means safety is every one
responsibility. We have faced many challenges from workers and even from the top
management which do not believe in safety as an investment but think it is a problem
for them. Of course sanctions are not a remedy but are used as treatment as needed and
at a specific time. For example, positive penalties for all workers that makes all
employees care about safety such as the affect the annual bonus if the level of safety is
so low or there is a failure to achieve the annual safety goals announced at the beginning
of the year. This method makes not only safety supervisors but all employees are
responsible for safety. The beginning of raising the safety culture of employees and their
attention starting from the presentation of real incidents about the risks in the workplace
that have already occurred in similar sites and at the same time give them messages
about the importance of compliance with safety standards and requirements.
Do you think the governmental sanctions will help to improve safety culture?
When the perception of safety is laws and requirements, commitment will be as just
comply with these regulations which already not that strong and accidents continue.
Senior management should consider safety as a means of profit not just a department as
any other department and safety should exist in any process in the company. When
safety is a principle, culture and religious, legal, social and economic requirements, the
obligation will be immediate. As a result of that, safety culture will be enhanced in
everyone in the company and all workers will take action to prevent accidents by report
near misses or control the incidents by the value they get. A culture of safety is an
expression of faith in the importance of applying safety rules as a principle of life and
an economic, social and religious imperative and that the result is the protection of
workers and property.
Do you think senior management, safety department or all workers have to be
responsible for safety in your company?
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The implementation of the integrated safety management system is a necessity in
different establishments especially petrochemical industry to ensure that all safety
programs work to achieve the main objectives of safety and health. The role of safety
and health department is important and pivotal role in implementing the integrated
safety system and coordinating the role of other departments in activating various safety
programs.
What do you suggest to improve PSM or safety in general?
It is important to defined the responsibility and activate the accountability. It is
necessary everyone from the head of the company to the security guard not only the
safety supervisor to be responsible of safety and to have enough training of emergency
situations. Furthermore, accountability should be in place for everyone according to his
responsibility and weather he carried out the safety requirements in the right way. In the
event of default, carry out the investigating to know the reason of default and take the
right action to correct the situation.
OSHA in US and HSE in UK are legislators, do you think HCIS is the same?
No, HCIS is just regulator. There is few years between OSHA and HCIS when they
were established if I am sure OSHA was founded in 1971 and HCIS in 1977and see
what the huge different between them. HCIS is not even able to write national regulation
and still copied what OSHA has and implement them here in Saudi Arabia. Honestly, I
wish if we could have a holistic national safety program under an organised commission
of safety in general and addressing PSM in depth to be reference for best practices of
PSM.
How does PSM program or procedure work in your company?
We are working on process safety management PSM, this system issued by OSHA and
have 14 elements to managed PSM system; this system is applied on US and Canada
and certified to be applied in Saudi Arabia by HCIS in its directives. PSM has been
applied by Aramco and Sabic and gives great results by reducing incidents and the
number of deaths and injuries in work places. We in safety department are responsible
of public safety, occupational safety, fire prevention and process safety. As a result of
that specialisation are required in safety departments. Some of safety managers or
engineers are working with different aspects of safety and may not be able to skilful in
each section of safety even if there is overlap between them. As a result of this, Aramco
which may the only company in petrochemical industry has been avoided this by divided
safety to different specialties and under different departments such as loss prevention
department which is responsible for public safety, safety engineering and industrial
process safety, fire protection department which is responsible of different kinds of fire
and how to prevent of fight them and fire systems and occupational health under medical
department to evaluate chemicals, physical and biological risks and work on how to
ensure the best ergonomic for all workers.
What are the challenges of process safety in Saudi Arabia? Take your time to list
or say what you want to say.
There are many challenges for safety in general here in Saudi Arabia such as the absence
of an independent specialized body responsible for occupational safety and health that
supervises this field and unifies and coordinates the efforts of all parties working in this
field (ministry of labour, HCIS, civil defence, the general organisation of social
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insurance and Ministry of Health), lack of sufficient number of competencies with
scientific qualifications and practical experience to work in safety departments,
especially in petrochemical industry and the lack of the modern safety management
concept which consider all employees are responsible for safety not only the safety
department.
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Interview 6
What is Process Safety Management (PSM) in petrochemical industry?
PSM is how to prevent major accidents. It is systemic approach to deal with hazards. It
depends in drawing and correct design to have safe operation at the end.
I was worked with Japan Gasoline Company JGC in Pakistan for 7 years. JGC is joint
venture with Pakistanis company. JGC also work here in Saudi Arabia and this company
was established 100 years ago. I came to work in Yasref since 2009 in safety as process
design engineer. In Yasref there is Exxon Mobile requirement we using Hazop studies
in design. We are part of loss prevention which includes personal and process safety.
We have OIM system to control risks and hazards and based on this system we meet the
governmental regulations of safety by implementing OIMS regulatory complain system.
What is the role of Higher Commission of Industrial Security (HCIS)?
I saw most of their visits about occupational safety. Their regulations are more about
security, fire protection and occupational safety. They have little viewpoints of design
not like what OIMS has we have standard for design called design practice and global
practice talking about design of equipment and process safety. SAF is mainly about
occupational safety. We have access to HCIS requirements to check and follow OIMS
system. We have safety committee to review safety reports and to discuss any scenario
of accident. We started process safety with OIM system in 2008. We start conducting
Hazop study. What I have heard that process safety was a section under technical
department because it was more related to technical and operation and after that became
under loss prevention which was just occupational safety and got joined with process
safety. We are deal with process safety and occupational safety in the same time.
Does Samref have own safety program?
We are following OIMS system such guidelines and programs and process safety which
is risk management and assessment is OIMS 2.1. OIMS is Exxon Mobile system to
operating any plant. We develop our procedure based on OIMS system. We have
monthly drill for deferent scenario and we have good team to deal with emergency
situation in actual incident.
In Yanpet which is Exxon Mobile joint venture, Exxon implement SHEMS which
Sabic standard.
I think there is a managerial agreement on that while Aramco has its safety system which
is Supplier Safety Management System SSMS. We have safety board from Aramco and
Exxon Mobile who taking a decision about the refinery here but I am not sure about the
reason behind that. Maybe Sabic has different story and Exxon Mobile agreed to follow
their SHEMS. Each company can follow any system they want while they are meeting
the minimum requirement of the country.
What about Process safety if you said HCIS does not have requirement of it?
It is difficult, I do not know.
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Who is in charge of carrying out PSM in your company? Is it done internally or
through external agency?
We are in the loss prevention conduct Hazop studies, PHA and deal with all process
safety issues. We do review and audits under or OIMS. Exxon Mobile conducts audits
and checks our system every three years and we do self-assessment. Nobody come from
any governmental body to check our process safety system. The safety officer in the
company must be supporting the senior management to apply the safety rules and work
with the employees to improve the safety level in the facility and assist for them in the
event of exposure to the workplace risks. Thus, each employee shall be responsible for
his / her duties and the implement of the safety rules. The violators shall be reported to
the senior management to take the necessary actions. I prefer if the safety officer is from
a supervisory body such as the HCIS that he has the powers of the government to enforce
the law and impose sanctions, such as OSHA inspectors in America they have powers
to enter any facility and close the facility if necessary.
I have heard from the depart manager there are few number of worker in process
safety in Samref?
That is right, in a work environment that has a safety culture you do not need a large
number of safety workers while in a working environment with a weak safety culture
you need a large and specialised team. If the safety officer is responsible for accidents,
it will be difficult to build a safety culture for all employees. While if the company
manager is strict in enforcing the safety systems that are monitored by the safety officer
will succeed in creating culture very quickly.
What do you think about process safety in Saudi Arabia?
There is good start but more effort needed to reach the PSM global level. What I
observed that system is there but the implementation there are continues focus on it. The
awareness of PSM needs more effort, Hazop study not frequent each plant has its own
standard. People here get great advantage by meeting expert people in safety from
Exxon Mobile. Saudi Arabia has good record in safety especially process incident. PSM
regulatory need to be clearer, I mean in US they have EPA for environment, OSHA for
occupational safety, NFPA for fire protection and CCSP for process safety. What I
noticed from my experience that plant not guided by some regulations they are doing it
basically focusing in their standard and putting efforts. When the external editors
coming, they just checking the company system of how conducting Hazop there are not
strict safety regulation such as in Europe. The plans are focus individually of their
process safety. I never had any question about process safety from any official visitor.
There is not more information about regulation. There is no general regulation while
each company has its own system. There is need combined regulation for all. The good
thing that I noticed here is a committee called Yanbu Area Mutual Aid YAMA and they
are doing good role in terms of assisting and supporting it member in any major incident.
We are conducting drill with them twice a year.
How do you become specialised in process safety?
I graduated as a chemical engineer back home and the worked in each section for three
months to get as much experience I can so you can see hazards from different angle.
Being expert in safety not based on discipline academic degree. You can do some special
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courses when you join good organisation. There is in house drilling. Samref offer me to
be a process safety engineer and by the experience, safety courses, conferences,
interacting with expert people especially from Exxon Mobile and learning from near
misses with what you have of your basic knowledge as an engineer. We do not have
special institute in safety. There is no problem with qualification as accreditation.
Is the national culture or religious factors affecting process safety culture?
Culture is factor and plays an important role of people behaviour. We are trying to
prevent any effect of outside culture but there is some behaviour that we work to
mitigate its effects if we cannot control. We notice the cultural effect and it is there but
we try to accommodate that by our procedure and guideline to enforce people for
compliance. There is overconfidence with less conscious within Saudi people which
lead them to neglect precautions when they dealing with dangerous situations. For the
religious impact we are not about any religious effect in the plant because in the system
there is relaxation time that you can do whatever you want. The women culture I am not
aware here in Saudi, from my experience back home there are some specific jobs for
women that men cannot do and the best who can deal with women are women I mean
in their behaviour so there is need for them to work in plants because in Hazop study
there is women factor. Human factors is based on culture which hard to be control.
The success of any safety program is based on the belief of senior management in the
importance of safety. Safety should consider as an Invest for the company and the top
management should be the primary responsible for safety in the facility. Belief in the
importance of safety must be showed through the active participation in the activation
of safety programs and support the safety department to implement their
recommendations and make safety important as production. We have suffered a lot of
management does not believe in the importance of safety and working to reduce the
number of employees in the safety department and the transfer of staff who are not
qualified and problematic for this section.
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Interview 7
What is Process Safety Management (PSM) in petrochemical industry?
PSM is managing handle dangerous substances such as chemical and petroleum
products and contain energy. It is blending of engineering and management skills focus
in preventing process accidents.
Is PSM mandatory in your company and do you consider it helpful?
The department of occupational safety and health includes the safety of operations and
the seriousness of operations which is process safety. If we look at the hierarchy of
controls first step is elimination in the beginning of the project and have a directly
related to the operations safety and the electrical and chemical engineer intervenes
according to the required situation. Workplace hazards are varied, including chemical,
physical, biological hazards and the risks of interaction with the nature and design of
the workplace. Awareness of chemical hazards is still at a low level in many companies
because there is no hazardous chemicals awareness program. Safety programs are
useless if they are not well thought out and have specific hacks and themes designed to
raise awareness of safety for employees.
Why did you decided to work in process safety or safety department in general?
I am a chemical engineer, I worked after graduation as safety engineer after a two-year
training period in the principles of occupational safety and health and safety
engineering. The work is suitable especially if work in petroleum, petrochemical or
chemical sector. Using the experience that learned is useful in understanding the work
of these establishments, facilitates knowledge and understanding of risks and facilitates
the choosing the best engineering solutions for risk control. Usually the safety engineer
is a member of the risk study team for the new projects called HAZOP. The chemical
engineer is the best who does this role because many details are concerned with
manufacturing processes, high temperature, increasing pressure and types of materials,
and this is part of his specialty. Safety engineer must get qualifications to work after
graduation. It is best to send graduates to work in large companies abroad for a time to
gain experience and to promote safety culture as scholarships.
What is your opinion about PSM in your company?
The reality of safety is below the hoped for level. We all believe in the existence of
obstacles, but we seek to overcome them through workshops, conferences and
specialized consultation to prove that there is a problem that needs a radical solution
from the decision-makers and help them to find solutions. Safety departments
unfortunately, according to the manager's thought not the regulations, there is a
qualifications the field of safety and Safety under military sector the HCIS which headed
by the Ministry of the Interior companies must compliance with instructions even if they
are wrong.
Are you familiar with the main legislation in Saudi Arabia? What is your opinion
of the safety legislation in Saudi Arabia?
People working in the field should proposed legislation because they are more
experienced in understanding the chemical field by introducing the hazardous work then
studied them and converted into legislation. In terms of instructions and legislation is
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civil defence instructions are posted on their website, Instructions of the HCIS, there are
21 legislations and distributed to the industrial security managers and depend on the
American system, Instructions of the ministry of labour and it is available on their
website and social insurance instructions regarding occupational injuries and
occupational diseases and are present in their website in the internet. Joint venture
companies have a hybrid system derived from the two partners and in my opinion it is
the best.
Who is in charge of carrying out PSM in your company? Is it done internally or
through external agency?
The safety officer is responsible for monitoring all observations from the notification
until the end of the event and preparing a detailed preliminary and final report on the
event and recommendations to avoid any deficiencies or observations that have been
monitored in the reporting or response. In fact, the safety officer plays a key role in
raising the level of safety in the facility where he has the right to evaluate the work of
all workers and follow up to finish any observations that have been monitored. His role
also includes ensuring that the facility is always ready for emergency situations in terms
of ensuring the readiness of safety systems and to ensure the equipment and maintenance
in the form required as well as to ensure that all employees are aware of their work,
especially hazardous work and responsibilities are many cannot be limited but can be
summarized in the above mentioned. Therefore, this function requires a person with a
high level of experience and qualification, and these requirements are increased
according to the size and gravity of the facility.
Is it possible for operating within the petrochemical industry without PSM
program? Is this programme the same in all company?
Right, it is illogical to develop a uniform application or program in safety departments.
It is rare to find two similar safety programs. It is natural that there is a difference in the
facilities and with these differences it needs a safety program with its own personality
and its own basic plan. However, the transfer of programs to other facilities may find
some of the possibility of implementation, but the fact that the transfer was made by the
elements of the program only and did not address all the elements of the program
regularly in that establishment, the failure occurs and all the effort made and expenses
and hopes of success will go without. There is a system for unifying chemicals in the
world for easy handling them in every country includes classification of chemicals, their
symbols and warning labels. This system called Global Harmonizing System (GHS)
where it was fully implemented in the Europe and applied in America. The United
Nations has decided to apply globally in 2015. Unfortunately, the Arab countries have
not fully adopted this system, including Saudi Arabia. We still use HAZCOM, OSHA,
which has been updated to align with GHS. For example, a simple change in the GHS
system that MSDS has been changed to SDS.
Do you think culture or religious factors affect process safety procedures in your
company?
The awareness of people or society is a reflection of regulations, laws, government
bodies, civil associations, specialized academies and good qualification for workers in
this sector. We need the laws and the qualification of the workers first. This is only a
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work to form a body by specialists and it has the right of the government to punish any
violation of the safety system.
In order to complete your question about culture, work on the equipment required to
prevent the use of loss clothes, long hair, business card holder, scarf and so on, due to
the risk of pulling by the machine and you know people prefer to use all of these
prohibiting things according to their tradition. In my view, instilling safety culture is
very important, but this make sense is at the private level, both with his family and
whom under his responsibility. The implantation of any kind of culture to be the culture
of an entire society must be through the enactment of firm, firm and strict systems and
then the society adopt with it over time so that it will usually be his habits and character
traits. The developed countries did not advance because of their morals, principles and
culture, but with the existence of clear regulations and penalties for those who violate
these regulations and this is what we lack. Many cultures formed only after the
enactment of laws and regulations. Culture has several facets in the reasons of its rise
and growth, including the most important enacts regulations and media.
What are the challenges of process safety in Saudi Arabia? Take your time to list
or say what you want to say.
Training is an issue. The lack or absence of certified training centres, allow fake
organisation to work in Saudi Arabia and issue many certificates such as OSHA
academy. Training centres in Saudi Arabia, some of them have safety experts, and deal
with OSHA academy as actual training providers for their online courses. This problem
has several aspects the authorities responsible for safety in Saudi Arabia did not enact
laws and regulations to regulate safety training and did not specify the types of training
and approved centres, Technical and Vocational Training Corporation, which has not
established accredited programs and benefits from the experience of large companies to
develop safety programs and to approve the requirements and to adopt these courses.
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Interview 8
What is Process Safety Management (PSM) in petrochemical industry?
Process safety means ensuring that our facilities are well designed and operated to the
highest safety standards and maintained periodically. One of PSM principles is to
conduct risk assessment and the assumption of the worst possibilities and then take
appropriate actions and solutions. It involves the evaluation of procedures and
emergency plans periodically, through practical training, incident investigation and
review by experts.
Are you familiar with the main legislation in Saudi Arabia? What is your opinion
of the safety legislation in Saudi Arabia?
Each country has its own legislative system, as in Britain and America, and the world is
going to find universal legislation that applies in every country. For example, in Europe
after the union of many countries, unified safety legislation has been put in place for all
countries, although some countries such as Britain are a good contributor to this
legislation but it retained its own legislation. There is an ILO effort to create and
implement such legislation in all UN member states, as in the GHS. The American safety
system is derived from OSHA is the US Department of Labour's Occupational Health
and Safety Department, established in 1971. Its regulations are clear and published on
its own websites. These are approved by the HCIS and Civil Defence in Saudi Arabia
and by large companies such as Aramco and SABIC. So it knows of many safety
professionals here in Saudi Arabia because the number of American companies that
work here, many safety officials obtained there training in America and there are US
advisors to the HCIS. Furthermore, the instructions of the HCIS originated from OSHA
in a lot of points.
Do you think bringing international regulation and adopt them with country will
be a solution instead of starting from zero?
Safety standards cannot be limited so you can compare them with local standards. Even
local standards unfortunately are still fragmented and uncoordinated. One of the
common mistakes of some specialists and experts not only in the field of safety but also
in all fields is to consult with the references of developed countries and to be satisfied
with them without scrutiny or to ensure that they can be applied in the third world
countries and do they need supplements and support or they are enough alone. For
example, some of them cited safety guidelines which internationally accredited
references without answering if these guidelines sufficient to reduce the expected risk,
are the conditions of surrounding community suitable, do we have the complementary
systems and procedures that have been developed for them as they exist and applied.
Global laws, regulations and guidelines are not a constitution that should be applied
literally without considering its relevance and validity to our societies, which need more
effort to reach what they have reached. Finally, after taking these guidelines and
guidelines, risk assessment should be re-performed to ensure that there are no significant
risks.
Who is in charge of carrying out PSM in your company? Is it done internally or
through external agency?
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The safety officer in the site who is working in the safety department in the company is
the sole responsible and does not mean that he bears the full responsibility knowing that
he does not exempt him or leave his responsibility unless he plays the fullest role of
monitoring the observations and modify and report and follow up the notification until
it resolve. The company's president or senior management are not responsible for
following up on workplace safety. The company which does not give the safety officer
full authority in the work of all that would maintain the working environment to be safe,
this is against the regulations and legislation and beyond the technical observations to
the legal violations that require the intervention of the authorities.
Do not you think that comprehensive safety is better and that all employees are
responsible?
Yes, safety is an integrated system and a joint responsibility between all employees and
departments in the company, but the safety officer remains the officer of the rhythm of
this system, the first to be held accountable in the event of any irregularities, if he has
done what he has to the fullest, no liability and vice versa. When we say that the first
official is the safety officer, we do not mean that others are not responsible.
Which governmental party is regulating safety in Saudi Arabia?
The Ministry of Labour is responsible for following up the implementation of safety
measures in the private sector, except those under HCIS, HCIS has field inspectors who
have the authority to set violations and impose the appropriate fines and safety
specialists should cooperate with them and the civil defence is responsible for the
government sector.
What is the role of Higher Commission of Industrial Security (HCIS)?
The responsible bodies for safety such as the HCIS and Civil Defense are required to
compelling companies to prepare a detailed report of major accidents and statistics to
share learned lessons with all companies. HCIS has a very few number of workers and
huge responsibility. Their main focus is on security and fire protection. Safety takes just
20% of their effort. We suffer in the authorization of new projects which take up to six
months. I think their responsibilities greater than their abilities.
Is the national culture or religious factors affecting process safety culture?
People do not care about the minimum safety requirements in their houses and their cars
thus they cannot change seriously in the company. They do not act seriously during
drills and they think they are wasting time. The problem of safety is a cultural aspect
more than organizational aspects. Consciousness will come only with firmness and the
implementation of regulations. We need to strong and strict systems at the beginning
and then imposed sanctions. Not to resort directly to enforce harshest sanctions while
there are flabby regulations and weak control. Unfortunately, until now, safety has not
been studied as a method and has not been applied as behaviour. Even if there are safety
procedure in any establishment, its existence will not be successful unless it is linked to
sense of its importance. The existence of the safety officer in the establishment is as a
job only. The absence of qualifications and qualified people must be addressed. The
safety officer must be supervised by at least the technical colleges and attend courses
and be qualified in examination of safety systems. The safety culture will not develop
unless the vision of the safety leaders in the country improves and the deficiency are
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addressed. In 1985 a fire incident occurred in Britain in a soccer field during the match.
Many people died, after searching for causes wastes were found, some of them with
very old newspaper scraps. The emergency exits were closed with chains that hampered
the exit of the masses. The most important was the absence of the fire accidents drill in
sports fields. Now the Britain stadiums are considered honourable models in safety and
security. Culture is how we to learn from lessons to build some scalable thoughts. We
try to apply safety observation which one of the programs within the system of
Behaviour Based System BBS related to changing employees' behaviour by
implementing safety rules. Safety observation is an integrated process of selecting a
person or group of employees and observing them for a period of time and recording
safe practices and good behaviour for them and then discussing them in these
observations to change their behaviour by convincing them of the result of this bad
behaviour and its results and encourage safe behaviour for them to continue on it. safety
culture must be rooted to be a that stems from the self as a religious, social, and legal
requirement that must be implemented and that everyone is responsible for safety and
not just instructions and legislations imposed by the responsible authorities. Safety
culture should be implemented and established in the students since childhood, thus
creating a strong commitment to the principles of safety in the future.
You have mentioned safety qualifications; do you consider it a problem?
Our problem in Saudi Arabia is that we study the American OSHA and the British
system NEBOSH, and each of them has their own definitions which may differ from
each other in some definitions, especially incident. This causes confusion for us. We
hope that we have a competent authority in safety and health to solve this issue and
adopt our own definitions. HCIS and Civil Defence adopts the American safety
standards (OSHA- NFPA-ANSI) and this is stipulated in the official instructions issued
by them and we should commitment to this. We hope that Saudi standards will be issued
in a comprehensive and unified manner that will be the reference for workers in the field
of safety. In fact, there is no official way to qualify the engineer to work in safety. Most
of engineers who are working in the field of safety were qualified by sending them to
study abroad and get a degree in safety, qualification through a program within the
company or get specialized courses in safety abroad from America or Britain.
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Interview 9
Are you familiar with process safety?
I have basic knowledge of PSM. PSM is a new concept and we just started it 2 years
ago. I cannot say we have reached the awareness of PSM. I mean process safety as a
department but we are evaluate the risks and conduct Hazop for the plant which standard
procedure such Hazop and risk assessment is exist in the company from long time ago.
It was under process engineering not as a department. But now there is new organisation
comes to SABIC and but process safety as a special department which has engineers
handling and managers to deal with process safety so this department is responsible for
any evaluation, revalidation for Hazop and PHA are handled by PSM department. The
main focus was on occupational safety and recently the company realise the importance
of process safety. There were misunderstanding between occupational safety and
process safety. Some worker thinks they are the same but there is deference. It is new
and we are just started and working on programmes to raise people awareness of the
importance of process safety. I have no idea of process safety before I started working
in Yansab.
What is Process Safety Management (PSM) in petrochemical industry?
Process safety is how to deal with high hazardous material.
Is PSM mandatory in your company and do you consider it helpful?
We are working in petrochemical plants. The first thing that everyone has to learn is
how to act safely. All workers need to be aware with safety rules. PSM is priority in
petrochemical field. We need to aware workers of PSM importance from time to time
and there is a gap of PSM understanding and we need to enhance PSM and make all
people aware of it.
Do you think the company has any PSM policy or standard that you are working
on?
Do you mean in design or operation?
I mean in operation?
SABIC has SHEMS which cover any safety aspect such as occupational safety, safety
culture, safety knowledge and process safety. For example DuPont 14 elements are
covered under SHEMS. If you ask anyone in the company about any DuPont pillars he
may not understand that but if you ask about any SHEMS's number they defiantly aware
of it SHEM 02 if for process safety. We also have SABIC Assurance Program for EHSS
Risks (SAFER), the main duty of SAFER that if we did the PHAs and find the risk in
level one for example we need to report it as SAFER and it has to be approved by the
company president or GM so if there is any risk in the plant we cannot continue
processing or the plant running unless we get this approval that mean we have variable
standard to protect the plant. There are different levels of this approval according to the
risk evaluation by the risk assessment team bases on risk matrix probability and severity.
If the risk is minor from the department manager, if the risk higher form senior manager
till we must get approval from the company president for the very high risk. The
approval that we get is based on investigations. During risk assessment, we but actions
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to manage this risk. After that the person in charge gives the approval review it based
on risk category and acknowledges what the team did and any correction has three
months and has to renew. This has been done to ensure the mitigation is enough to
mitigate the risk and every three months we review the risk itself to see if it is increase
or eliminated from the site. This procedure gives very good monitoring on the risk and
to contain it. Any change inside the plant needs to go through the change system such
PHAs and analysis. The plant should have MSDS.
Do you have any idea of PSM legislation or regulations?
No, I do not have any idea and I think the president of the company or the high
management is dealing or familiar with it. You may ask the department manager
according to the company communication protocol because he has the right to
communicate outside parties.
What about the company policy is it clears to you?
SHEMS is clear, comprehensive and easy to understand.
Who is in charge of carrying out PSM in your company? Is it done internally or
through external agency?
As I mentioned PSM department is relatively new therefore we have a new manager
who has experience in this field when he was working with Yanpet. He got his
knowledge in PSM from Exxon Mobile which is Yanpet joint venture.
What is the role of Higher Commission of Industrial Security (HCIS)?
SABIC has risk based process safety (RBPS) which derived from CCPS which has 20
elements on process safety. I have no idea if SABIC has any other reference from HCIS.
If HCIS's standards from CCPS that mean they are from the same reference. OSHA is
legislator and gives regulation and it is more about occupational safety while CCPS
gives just guidelines and it focus on process safety.
HCIS is a regulator and it has directive that every company has to meet them
minimum requirement of them?
What I know is RC regulations which any company cannot get work permit until it
meets their regulation. I f you mean HCIS in process safety I do not know.
Royal Commission of Jubail and Yanbu is regulate environmental violations HCIS
for safety, security and fire protection?
I have no idea about HCIS. What I have heard from an engineer working with RC that
they give you list of approved standards and you have to follow one of these standards
if you running any plant. I think what HCIS has comparing to RC is guidelines on safety
more than standard or pillars for process safety and whatever standard that you follow
is aligning with their regulations. They may suggest CCPS standard recommend you to
use dow index for risk analysis. I have no idea if they have their own standard. Honestly,
we are in technical department have no communication outside the company. The senior
management is dealing with outside communication. We just work on the company
policy to achieve its goals in safety. I think if HCIS has any standard you will find it
reflected in SHEMS under SABIC management system. SHEMS is comprehensive and
approved globally.
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Do you think SABIC SHEMS build or derived from RBPS?
It is derived from CCPS. Process safety just one SHEM of SHEMS and it has 02 code.
Yansab is completely Saudi company; do you think Joint Venture Company has
an advantage on safety because of the foreigner partner?
It is depending on who is your partner. If your partner one of the leader company in
safety, our progress will be faster. Otherwise being Saudi company working under
Sabic management is better. I prefer working with working with clear and reliable
standard such as CCPS and follow our own management system.
Is it reasonable to ignore what other companies achieve in safety even if they have
had accidents in the past, there are learned lessons and we can start from where
they ended?
Yansab is affiliate of Sabic. We started with all Sabic experience and standard and this
is advantage rather than working with any company with bad safety record. This will
affect our safety. I think the best way is to get their best practices and work in the
innovation. There are some problems without any standard covering them such as
foreigner contractor which is a problem here but not covered in any standard so we need
to develop our standard consistently with our needs. We need to update our standard
even if the SHEMS to add emerging risks.
Is the national culture or religious factors affecting process safety culture?
When we are talking about engineers who handling PSM studies such as PHAs and
decision makers are competent in PSM. For example, I see when we taking a decision
in the plant, the Saudis engineers give the safety priority not like other engineers. For
me and other Saudis safety cannot be compromised in any stage of decision if there is a
risk. The operators and technicians who the front liner, I am not sure if the safety culture
is the same. I believe there is a gap in safety culture and we are trying to bridge the gap
by awareness and you should always have a sense of unease and do not normalise it
because most of incidents started with ignoring small things. Process safety culture is
the different between who do not care and the one who take care if any up normal thing.
We are working to enhance safety culture from the top till the front liner. Sabic has life
saving rules whatever the culture there is compliance and these rules are strict so any
person with bad safety culture will be worry of sanctions. In Sabic if you discover risk
you will be awarded and this raise safety culture. People hardly know what PSM is, thus
do not expect high safety culture among them. For the religious affect, I do not think
there is any problem with that. Hard work can be differing to night shift during fasting
days and they can pray during their brakes. We can adopt our system to minimize any
effect of religious practices against safety. The only affect is with women in terms of
separation, clothes and relation with men and I think this will be normal in the future.
What are your concerns about PSM future in Saudi Arabia?
Qualifications and qualified people is the main concern of PSM. I am chemical engineer
and there no any Saudi university has PSM or any kind of safety. If there is no major
of PSM, put course or two of safety for chemical engineering student while around 80%
of the will deal with hazardous material after graduation. It is better to have an idea of
PSM or safety in general before you start working. Working with competent people to
develop yourself while there is lack of competency in PSM. We all in PSM department
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are still learning. If there is expertise in safety they upgraded to the managerial level and
there is gap or lack of communication. There is deficiency of experts' people in PSM
and should be at least one in each department. We need a national program to raise
safety awareness in the country. The only way to develop yourself is self development.
Even if you are interested in PSM there are insufficient tools to help you on that. I never
see or hear that any petrochemical rely on leading indicators which lead to achieve the
safety goals while there is lack of lagging indicators which measure the accidents
number. The understanding of PSM affects the compliance while there is good PSM
programme there are still numbers of accidents. If you have root cause analysis and you
comply with it that mean the possibility of incident low otherwise, you have a problem
with compliance and this from leading indicators. You have system and procedure and
there is incident that mean there is none - compliance. Non-compliance result of the
weakness of safety culture and knowledge. If the production more important than safety
this is safety issue and conducting bypass to prevent safety system and continue
production even if there is a risk. Company business has to link to the process safety.
Safety performance affects production.
How do you obtained PSM knowledge and improve yourself in this field?
Sabic has safety program with Texas A&M University which has Mary Kay O'connor
process safety center. Sabic is working with them in a program call process safety
competency development program. This program designed especially for Sabic and is
giving here in Jubail. It has the globally standards and worldwide known practices from
CCSP or OSHA. These practices has been translated to Sabic practices SHEMS. This is
the way we are getting PSM knowledge from. We have started with basic knowledge
and we connect it with SHEMS to understand PSM. This programme is certified by
IChemE.
How would you rate PSM in Saudi Arabia?
I am proud without confident, proud of my company and its reputation, the hard work
that we are doing to improve PSM and there were no major incidents in Saudi Arabia.
Confidence considers deficiency because you must work with the probability of risk to
mitigate it. Sometimes incident brought attention for the importance of PSM and
improve it. I would like to mention that safety professionals are not under senior
management supervision or do not have independence in most facilities and therefore
this defect leads eventually to disrupt their work and ineffectiveness. Some safety
specialists are often charged with safety and they have other jobs and therefore have no
focus or priority for safety. There should be a training program for the training of safety
specialists, designed and approved with the development of the mechanism for its
implementation and follow-up with a list of accredited institutes and centres.
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Interview 10
What is Process Safety Management (PSM) in petrochemical industry?
It is how to protect people, assets and interlay business from high hazardous material
such as chemical and petrochemical impact. It is how to make sure all processes working
in right manner to mitigate disasters. Petrochemical accidents if happened that mean a
catastrophe. So, process safety management is essential.
Do you think PSM exists and active in your company?
Actually, PSM is important and I do not imagine any petrochemical site working
without it. In Yasref we have all PSM elements in place and we are working in safety
management system which includes PSM in all safety management aspects. We
implement the 14 elements of DuPont PSM. We believe in Yasref that PSM is important
and we are about to establish department under PSM using the highest technology and
the best experience.
Is that mean Yasref as petrochemical company does not have PSM system in place?
As name of PSM yes but as process safety procedure it is there. We are working on
operation integrity which has the same meaning of process safety.
As high manager of the company are you aware of PSM in your company or you
take care of products more?
Safety first, it is important to preserve production process itself.
What are the challenges of PSM in your company or in the country?
I do not think there are any challenges that impede the implementation of safety.
Is safety regulation clear and easy to follow?
Higher Commission of Industrial Security is the national regulator of safety, HCIS has
SAF which is safety regulations and all companies have to comply with these
regulations. The regulation they provided has the minimum requirements and each
company has their own policy upon that.
In SAF directives all company has to have PSM program which Yasref does not
have? Is that mean the enforcement is weak or no strict punishments?
Yasref is complying with that. There is the general idea of PSM. PHA process assets
integrity and all PSM elements are in place. The only thing that we are working on is
the name of PSM and it should be there soon.
Is that because of HCIS or the high management attitude to safety?
We believe PSM is very important and we have to comply with HCIS as well.
Do you have qualified people to carry out safety?
Yes we have. Joint ventures give the petrochemical industry in Saudi Arabia great
advantage to exchange expertise and best practices with international companies.
Qualified people moving from company to another with their experience and other
employees could learn from them. For example, we brought an expert engineer from

256

Sabic to establish PSM department here in Yasref. We are lea lucky as other companies
whom their partner from USA to learn safety procedure from them.
I mean, how can the company get educated people in process safety?
Most of the worker in safety department especially process safety procedures are
chemical engineer. After they work in petrochemical industry, we try to improve their
skills in safety by involve them in safety sessions, conferences and symposiums.
Do you think there is need for specialized institute for process safety or safety in
general?
This is good idea to have kind of these institution or at least safety courses at the
universities.
What is the different between process safety and personal safety?
Personal safety is how to protect workers and process safety is how to make sure all
processes away of danger.
Where do you find your responsibility more in process or personal safety?
For both, but the complexly of process safety need more efforts and control. People are
familiar with personal safety more than process safety.
Do you know the main piece of legislation that regulation derived from?
I think there is a royal decree about safety regulation. I am not sure about the number
but there is safety legislation and SAF built on it. The most important thing about
regulations is to know how these regulations written. The writing of legislation is taught
so that it is written in a way that the user understands as the legislator aims. There are
procedures for writing legislations so that legislators, experts in the field and a number
of those who will implement the legislation will participate in writing them so that they
will come out on the fullest picture, then the legislation sent for review by experts and
specialized scientific societies in the field and open the way for those interested to
review and make comments, then review the comments to add or delete what the
responsible team agreed on and finally, to put the legislation in final form for the
approval of the official bodies.
Do you think SAF clear enough or we need national regulation?
SAF is national regulation and it gives the minimum requirements and each company
can work with any international regulation that suit with it. I recommend HCIS to
conduct periodically audits as what OSHA does because that will improve safety in
general.
I think they are carry audits as I heard?
They carry audits on security, safety or chemical agents. They are only 4 officers here
in Yanbu. We really need specialized organization in safety and process safety. We do
not talk just on Jubail or Yanbu, there are petrochemical companies in almost all Saudi
cites. We talk about health and environment and many other things need to be combined
under one organization.
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Can we consider the HCIS directives as national policy?
No it is just directives gives the minimum requirements. It could be in the future.
There is no access to the texts of these directives?
There is and you can buy any version that you want from HCIS website.
How does process safety procedure works in Yasref?
As I mentioned, we are working on all hazards identification, risk analysis, reporting
and investigations. Yasref as part of Aramco group is taking part in many Aramco's
committee such as Saudi Aramco Major Incident Recommendation (SAMIR)
Committee investigates major accidents and recommends remedial actions and Yasref
has to comply with Saudi Aramco Safety Requirements (SASR). We required to report
them if any accident occurred. Saudi Aramco has many corporate and departmental
processes, programs and requirements that govern its activities. These can be
engineering standards, general instructions, management guides, operational procedures
or safety processes. In line with our corporate values, accountability must be established
to ensure that these documents are properly developed, comprehensively reviewed,
adequately communicated to involved personnel, and continually monitored and
updated for improvement. We are working in Reliability, availability, functionality and
integrity. Moreover, a safety instrumented system (SIS) is an engineered set of hardware
and software controls composed of sensors, logic solvers, actuators and other control
equipment. When we are talking about all measurements or procedure we mean process
safety.
What is the different between procedure and process?
Process comprehensive and procedure in detailed. What do you think? You are right, I
think they are same but process is the actions and procedure is the steps.
Who is in charge of carrying out PSM for your company? Is it done internally or
through an external agency?
It is done by the HSE department and we are about to open new department of process
safety management. PSM is done internally and we have an external consultant agency
that were we can get advises if needed.
What I noticed that Sabic better than Aramco in process safety why is that?
If that is true, it is because Aramco companies are refineries and most of Sabic
companies are petrochemical companies. The production processes contain chemical
agents which determine high hazardous material. Aramco safety procedures are well
known all around the world it is global approved.
What is the role of Royal Commission of Jubail and Yanbu? Is there any conflict
between it and HCIS?
RCJY is like the municipal of the industrial areas. It is managing and renting the
industrial sites. There is no overlap between them.
Is the national culture or religious factors affecting process safety culture?
Safety is culture and effected by people culture. Safety culture depends on three phases
or stages managerial level, workers and behaviors. To enhance safety, you should work
on how to change the way that people think, their attitude and behaviors. People are the
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operator and the safe acts determine by their behaviors. The managerial level believe
that safety first which is right but it must be priority in every step as well. Workers have
to part of the system and believe in it. Safety has to be their premonition and thinking
how to achieve the organization expectations. We promote the values of safety and
make our workers feel they are the backbone of the company to enhance the affiliation
to the company. Major accidents that happened and we hope will not happen here make
people thinking about safety seriously and take all operations in safe mode.
Is this could be done by training and show them the safety records?
This could be done with their behavior inside the company by enforce them to follow
safety rules. Culture is not course that people can study and memorize. You cannot
impose it inside the company unless they feel and believe on it outside. What we are
working on to change people culture at least inside the company by incentives. We wish
our employees to take the safety culture to their societies instead of bring it to workplace.
We also have problem with short term worker who come for specific task and they leave.
We have to rise monitoring and enforce penalties because there is no way to change
their safety culture or it takes long time to be aligned with company culture.
Do you agree that safety culture should starts from the top management?
In the high management safety culture is considered as a principal matter. Managers can
encourage safety culture by enact incentives but cannot drive people culture. The safety
culture should be originated from people themselves. Developing safety culture needs
long time to exist. Over the time people will understand what safety means and its goal
to protect them.
Do you think multicultural workplaces affect safety culture?
All employees should have responsibility for each other safety. Petrochemical industry
in Saudi Arabia has multinational companies and employees. This diversity leads to
misunderstanding between workers or conflicts in terms of implement things regard
their experience or because of the language. Differences in culture could influence the
efficacy of safety processes and work system.
What about religious factors such as prayer time, fasten and the separation
between men and women?
I do not think these factors have huge impacts except women workers which is cultural
issue as well. Workers can pray at their break time they can fast and do their duties or
delay hard works to the night shift. I think the women will work at sites in the future.
Is that mean there will be some work rules have to be adjusted to be suitable for
women?
All workplace rules have to align with the national culture not only. We have some rules
in the company which built by the US culture when it was owned Aramco that was
against our customs and we changed it.
Is there any example for things that had been changed?
What I remember now some rules in the hosing area such as clothing.
What about non-Saudi women working in sites?
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No we do not have women in sites.

Do you want to add anything regard process safety regulation, process safety
procedure or cultural affect on safety?
It was interesting interview, what I would like to add petrochemical industry in Saudi
Arabia is the economical base of the country therefore he government pay high attention
to the safety sector on companies. Not only the companies take care of process safety or
safety in general because of their business but also the government in terms of maintains
the national economy. Aramco and Sabic have many partners all around the world that
the can exchange best practices with them. The quality of foreigner companies such as
Total, Exxon-Mobile and shell bring the high standards of process safety and implement
it here.
This is great. What is the role of HCIS if we have these leader companies and
working on the international standards?
HCIS is supervisory authority gives the minimum requirements observe the
implementation and enforce the sanctions against any violations.
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Interview 11
What is Process Safety Management (PSM) in petrochemical industry?
Process safety is how to manage the chemical related risks.
Is PSM mandatory in your company and do you consider it helpful?
It is helpful especially in petrochemical industry. The name of process safety is new at
Yasref or they did not start the implementation early, as Yasref is still new company.
We are conducting hazard and operability study (HAZOP), incident investigation and
Process Hazard Analysis (PHA) and our aim is to have around 30 certified PHA leaders
with an American institute called process improvement institute (PII). PII is working as
a consultant and training in process safety with us. This is the first step, now we are
implementing risk management which is process safety depending on it. When any
operation failure occurs, we investigate why it failed and take proper action where the
material needs to be replaced that mean in simple words we identified the root causes
and solve it.
You said Yasref is new company while Yasref established in January 2012? Who
do you refer to Yasref by saying they?
You are right it was founded in 2012 but usually new companies begin with risk
analysis, and after that start work in another procedure and process safety is part of that.
Yasref started its production 2 years ago. I was working with Sabic for nine years and
this is my first year with Aramco (Yasref).
You mentioned some process safety elements such as PHA and incidents
investigation and reporting and you are saying we do not start process safety yet.
Actually, we are working on loss prevention programs that the way of process safe and
prevent accidents. It is similar to process safety. We have DuPont process safety
elements but the name of process safety does not exist here in Yasref and as I mentioned
earlier I came from Sabic and I think they are more familiar with the process safety than
Aramco. Now we are handling process safety from the side of risk management and the
PHA is reviewing every three years. We just started and this is my first year. I am
looking to establish process safety in the near future. What I am trying to do is to
implement my expertise from Sabic here in Aramco.
Does it mean that each company has its own philosophy in managing risks?
Exactly, and we are working on how to establish process safety department here in
Yasref. Sabic gets advantage from Exxon-Mobile because their safety, health and
environment management system (SHEMS) from their foreign partner. I am trying to
take the best practices there and implement it her.
What is your opinion about PSM in your company?
It needs more efforts to meet our expectations.
Who is in charge of carrying out PSM in your company? Is it done internally or
through external agency?
I am in charge of that under supervision of the vice president of industrial safety. We
are carrying that internally and if there is need to advise we have contact with DuPont
and other consultants.
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Is it possible for operating within the petrochemical industry without PSM
program?
Process safety is essential, but if you can control risks in your company this is the goal
of it.
Are you familiar with the main legislation in Saudi Arabia? What is your opinion
of the safety legislation in Saudi Arabia?
HCIS, which is responsible of safety regulation derives its power from the Ministry of
Interior and build its directives up on that. I think safety legislation and regulation needs
more focus on them. The Ministry of Labour (MOL) has workers' health and safety
regulations, works' compensations under General Organization of Social Insurance
(GOSI) and Higher Commission of Industrial Security (HCIS).
What is the role of Higher Commission of Industrial Security (HCIS)?
Higher Commission of Industrial security is a legislative or takes the jurisdiction part.
HCIS is not like OSHA. They try to control the overall industry but they do not have
the capabilities to do so. They are trying to do their best by conducting audits and
inspections but the numbers of companies that they are controlling are huge with more
than 2000 sites in Saudi Arabia. In the international organization specialty, it is an
important event if they are big and leader organizations. For instance, NFPA is working
on fire protection; EPA is working on environmental issues and OSHA is working
towards health and safety. HCIS supervises security, safety and fire protecting. Security
alone is big concern and needs an individual organization while it is still small
organization. They have only four officers working in Yanbu. Meanwhile most of
international companies here they are competing and follow international standard
regardless what we have here. When I was in Sabic we were implementing OSHA for
health and safety and NFPA standards, so most of companies follow international
standards without prejudice the HCIS regulations. Most of the leader international
companies they want to keep up the international standards, so the burden will be easier
for the HCIS.
HCIS provides supervision and oversights of the petrochemical sector, electricity,
water, industrial services, communications, mining and gas sectors, do you think
there is no need for HCIS and each company has to work under their policies and
international standards? How strengths they are in enforcements?
Yes, I know that and that is why I said the work they need to carry is over than their
ability. There is need for a specialized organization of safety issues and the HCIS
necessary to regulate the national safety issues. They have power of enforcement from
the warning notice until plant closure.
When you mention the international standard, do you think we have a national
standard that we can apply instead?
We have SAF and SEC standards in the HCIS. It is mandatory to meet the minimum
requirements and each company can depend on their own policy.
Are they using international or national standards?
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They have to meet at least the minimum HCIS requirements and if they want to use
more requirements that is fine so they build their policy upon the HCIS minimum
requirements and if they added or adopted what they need with other standards will be
okay. Aramco standard complies with HCIS regulation.
Do you think HCIS supporting process safety in your company or holding the
improvement of process safety? I mean if you find any other standard that could
help your company in HSE can you use it.
As long as you comply with their regulations that's fine. They are conducting audits,
which were helpful, and the encourage companies to have new updates that we do not
have and encourage us to follow process safety updated. It was paper audit and we
satisfied not all but more of their requirements. We had a consultant from Bahrain at
that time and it was helpful. They went through list of questions and we met their
requirements.
Do you expect any one working in safety in your company and has no idea of
process safety?
There is lack of awareness about process safety in general in Saudi Arabia. in our
department, I think there is a good understanding of it. We engage our self in process
safety discussions and most of our advises has a good idea from our experience or they
approach me about process safety questions. Generally, in the refinery, there are some
workers who do not know about process safety but they may know about workplace
safety. Maybe you will see it with process engineers. Not only in the lower level there
also weakness of process safety understanding, but also upper management level they
have poor understanding of process safety. Part of that is work culture because people
here come from different cultures depend where they come from some people come
with very deep understanding some other not. Most of managers in Yasref they are
construction managers and they were working in projects so they do not have much
knowledge in process safety.
How do you improve yourself in safety in general or process safety, as there is no
any specialized institute for safety in Saudi Arabia?
We attended special courses inside or outside Saudi Arabia. There is program called
Texas A & M in Qatar, meanwhile process safety considered as a self-learning and you
can get more knowledge from expert people, social media and conferences. I do not
think you can learn safety in university or schools.
Why you mentioned Texas A & M while there is no need for degree in safety?
Because it the first university started giving process safety degrees. Some managers
need that but not all workers. Safety courses are enough.
Do you think culture or religious factors affect process safety procedures in your
company?
Do you mean safety or process safety?
In the process safety
Firstly, process safety is not influenced by the lower level workers. It is managed by the
company's leaders at the managerial level. If we talk about process safety you are talking
about engineers or experience operators the people, they are dealing with process safety
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higher level because it needs reviews and studies which the lower level does not have.
Process safety about studies and revises not a daily work. There is no direct exposure
like occupational safety.

The higher level of the company should support and improve process safety but at
the end workers are who work on the process and they need to take part on it.
Process safety is new concept and it has in Saudi Arabia very high standards and
advance polices and that is because of many joint ventures excising in Saudi Arabia, the
expenses on safety is very high and almost there is very designed and modern faculties.
Do the joint ventures exchange their standards and experience with Saudi
companies?
No they are not and we cannot take a copy of that and use it unless the pay for it or give
us the right to use it. If they found you took anything copy and paste they can sue you.
However, exchange experience with them and they indeed taking care of their project
so we get benefits from that. What is going on now every company except Sabic (whom
its partner using the unified SHEM) has their own standard and work individually.
Is that mean every company has its own system
That is right now Yasref has its own HSE system and they brought the third party who
built their own system. The reason behind that is the foreigner partner. We have here
Sinopec and for instance, SATORP is working with TOTAL. The partner has an effect
on the company process safety policy. Because some partner they just relay on their
safety background and on their experience. Yes, the must follows the HCIS directives
but it is part of the own culture in safety.
Is that mean they can implement their standards and comply with HCIS
regulations?
Actually, HCIS standards derived from the international standards and they just adjust
it with what suit to Saudi Arabia.
Is there any inconsistency between the company standards and the partner
standards in the implementation?
Whatever we are applying, it has a reference to NFPA or OSHA or any other
international standards and it is okay as long as you are meet HCIS minimum
requirements. Furthermore, this thing gives the company great advantage to apply the
strength in process safety which conform to HCIS regulations and the partner
expectations. It is also depending on who is your partner and you are talking about
business so foreigner company know where to invest! In our case Sinopec they don’t
interfere with our standards and I did not see any body from them here in the company
talking about safety or bushing any standards from Sinopec, the most things that we see
is Aramco effect. I can say Sinopec is a silent partner in safety. This is just from our
case our companies Ii do not know about them.
What do you mean by depend on your partner, is there company that take safety
as a normal task?
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No, all joint venture here in Saudi Arabia is from the world leader companies in
petrochemical but some of them very strict and other less than that but all with high
safety standards and compatible with HCIS regulations.
Is that mean the foreigner company will get benefit of working with a Saudi
company and its safety standards?
Yes, I think that.
You mention EPA, NFPA and OSHA and use them as a reference. Is your company
work with international, national or regional standard?
Aramco use the US standards, as you know the history of Aramco it was American
company until 1980. Besides that, each company has their own standard and we are
working regularly with other Gulf Cooperation Council (GCC) under an association
called Gulf Petrochemicals and Chemicals Association (GPCA) to exchange expertise
and keep up with safety issues and updates.
Is the national culture or religious factors affecting process safety culture?
The rules that we imported from outside we see first does it go with our habits and
customs or even our religion but it does not affect process safety or safety in general.
Workers here respect the national culture and we do the same thing but in the work sites
we just follow the safety rules and standards. We are part of the society but when we
come to the company, we use the organization culture. I was thinking the safety rules
outside in Europe is strict and people like robots. I was in Novara in a network meeting
with Exxon- Mobile and I found the rules following not as what I expect I found we are
more restrict than them we have better safety culture than they do. I am talking about
Sabic. The problem with Yasref they have young generation. There is about 70% to 80%
are youth who are under 25 years and may some operators 22 years old. Those youths
never work in any company or meet the old staff or safety experts and they came from
the society culture that we are living in. This culture needs at least five years to be
changed. We need a lot of work to change their culture because we are not like others
in culture but in the standards, we are better than others even if in Europe or US. We are
encouraging people to change their habit and leave own customs outside the company
by incentives such as bounce there is exceptions and it is acceptable. We have in our
management system backup for anyone who needs to leave for urgent circumstance. All
the company employees in general work in annul contract so there is evaluation and
they take care of their jobs and respect the time and work. We work here professionally
and all workers know what safety means for not only their own safety but also the asset
and the national economy.
In the aspect of religion, there is no affect. We divided workers to groups for pray and
during fasten things urgent to do they have to do it otherwise they can do it in the evening
shift instead. The religion cannot be obstruction of work. We have discussed people
taking break to pray and we found it useful especially in our weather and the time of
pray at midday consider as heat stress break. I do not think there is any religious affect
in process safety. We try to adjust our safety rules to keep up with international safety
regulations and always there are solutions consist with safety rules in terms of clothing
or the appearance of the person. For instance, the lunch break could be the pray break
and so on,
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What are the challenges of process safety in Saudi Arabia? Take your time to list
or say what you want to say.
First of all, the qualified people and the qualification have to be by both degrees and
training and we have lack of both of them here. I suggest Saudi universities need to carry
safety studies and there need for specialised institutions hiring specialised people from
companies to combine between knowledge and experience. For example, the person
after takes the course has to go to work in a company of design and projects then go
back to the institute to have very qualified process safety engineer. We do not have
standard here in Saudi Arabia and even if there is standard they write it in Arabic and
we do not know where we are.
You mean HCIS? Yes
Because transforming words to Arabic give them some times different meaning. It is
difficult to start learning in language then find these terminologies in another language.
Third, is the standard we also say there is no Saudi standard the concept of national
standard will not add any value. It is better to coordinate with any leader company they
have process safety or safety standard under name OSHA-SA instead of starting from
the beginning and keep up with the latest version of it. I mean start building new stander
time consuming and take a lot of effort and by the end the result will not like what
already exist.
What about the specialty of Saudi Arabia? Such as High temperature
There are some minor cases which we can adjust. We can work on 10% instead of 100%
of new standard. Moreover, there are some companies they have globally standards
including what we need here and there is regional standard in the GCC on heat stress.
Finally, companies are taking care of their investment and pay a lot to process safety we
believe that any process safety incident cost a lot.
Do you think lower labor affect the Saudi process safety?
In occupational safety yes but in process safety I do not think that because professionals
in process safety are qualified and the company will not bring them if they do not.
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Interview 12
What is Process Safety Management (PSM) in petrochemical industry?
Process safety management is part from safety management related in general to
products and machines. I mean how to deal with highly hazardous material.
Are you familiar with PSM?
Yes, and it is important to our daily life in oil and gas industry.
How did you know about PSM while it is new here in Yasref?
I was working with BP in United States and PSM there is mandatory and has to be in
every petrochemical site.
How did you find it here in Saudi Arabia?
It is barely to hear PSM here. People here are focusing on personal safety more than
PSM.
Whom do you mean by people? What is the different between process safety and
personal safety?
I mean workers. Personal safety is how to protect workers and process safety more
comprehensive and include personal safety. Process safety prevents major accident
while personal safety just protects workers.
Do you think PSM is workers responsibility or the high management of the
company?
PSM is the way of how do higher management is thinking of the whole business such
as assets, people and products. The high management should raise process safety
management especially in oil and gas field. Everything here is ready to implement PSM
but the safety culture itself not only from the workers but also managers. For example,
we do not have PSM department here in Yasref while it is refinery.
Who responsible for compliance with the legislation and do you think this can
(should) be done differently?
I am not sure but I think the national safety regulator should do that.
Do you know the main Saudi legislation that deal with process safety accidents?
What is your opinion in the safety legislation in this country?
I have no idea about that. Is that done by the department of labour? I am not sure.
What about regulations?
I think there is HCIS as regulator but I have no idea about their regulation.
How do you hear about Higher Commission of Industrial Security (HCIS)?
We had a visit from people they were working with HCIS. They were conducting audits
I think.
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If you are not familiar with HCIS and their regulations, how do you follow the
safety directives of this country?
We work under supervision of the safety department and I think we are doing right as
long as we do not have any notices. As workers, we should follow the company rules
and our managers can deal with the country's regulations.
Do you think this company has any safety policy or standards?
Yes, we have safety system. We are working on PHA and risk analysis. There is DuPont
as consultant but our own safety code I do not think we have that.
Is PSM mandatory in your company and do you consider it helpful?
PSM is helpful and mitigate the company from major hazards. It is also mandatory in
oil and gas industry but here I think we need to work on that.
Is it possible for operating within the petrochemical industry without PSM
program?
No, I do not think that as petrochemical industry has hazardous material and
complicated process.
But you are working in a company which does not have PSM.
I do not mean we do not have PSM at all. We have the general idea of PSM but PSM
department to unify process safety rules or to guide workers in sites. As I mention we
are working on PHA and risk analysis and this is the basic meaning of PSM.
What is your opinion of PSM in this company?
I think it needs more efforts to be improved.
What do you suggest can be done to improve process safety in Saudi Arabia
petrochemical industry?
Saudi Arabia is an oil and gas country and it has many petrochemical industries. There
is new assets and expertise. I think they safety policy has to be more clear not only in
this company but also for all other companies as I heard.
What is your job title and who is in charge of carrying out PSM for your company?
Is it done internally or through an external agency?
I am safety engineer working under the department of HSE and the manager of our
department is responsible for health, safety and environment. Process safety consider as
part of the safety management. We try to handle process safety internally and we have
DuPont as an external consultant.
Do you believe that the high hazard operations affect compliance of the
regulations?
No, I do not think that and that is why there is need for process safety management to
compliance with regulations. I think without PSM it is difficult to deal with high hazard
operations and there should be safety systemic approach to deal with high hazardous
materials.
What are your company's approaches to process safety management?
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We have Aramco loss prevention program and we have internal standard called Yasref
Asset Reliability Program (YARP). YARP is the most suitable program to ensure asset
reliability. Here in Yanbu all petrochemical companies allied under committee called
Yanbu Area Mutual Aid (YAMA) and in Jubail has (JAMA) to work together if any
disaster strikes. If any company cannot control the disaster, they call YAMA and all the
companies effort come together to encounter any danger. The idea behind that if we
want to build fire department, we need numbers of cars and qualified people but with
YAMA we can work together so there is no need for that huge number of equipment or
manpower.
Are YAMA and JAMA licensed by HCIS?
I think that but I am not sure. The civil defense as a government party is member of
YAMA. They are doing routine drills together. It should be approved by the HCIS.
Do the foreign companies use their own process safety program or they should
follow the country standards?
Safety standards are globally and we use here US standards which the international
safety standards. Foreign companies work here as joint venture. In our case I did not
notice our partner apply any other standard that we do not know. I think they should
follow the national company standards.
What if the national company do not have any clear process safety program?
It depends on how strong that company is. Some companies are leaders in process safety
and others just comply with what the national standards ask them to do.
Is that mean any company can do what they want to do especially the non-safety
leaders company?
No, there are minimum requirements but if the leader companies what to exceed that to
reach the strength they can do.
Are you aware if your company has any safety priorities or key focusing areas? If
there is what are these areas?
Safety is important and should be important everywhere. I noticed here in Yasref
personal safety has the priority and we working on loss prevention as terminology more
than focusing on process safety.
Is the national culture or religious factors affecting process safety culture?
There is cultural affects and culture takes time to change. For example, I always said
people are the ambassadors of where they are coming from. They build their expertise
overseas. For me I say this always how to do things in BP and they say this is the way
that how we do it in our companies. Here when you meet people they came globally
with their own expertise, there are many ideas come on the table. I always talk about BP
and others talking about their companies. Something that we do and it is okay in US you
cannot apply it here in Saudi Arabia either it is against the work culture, the way of
doing business or even the habits and customs. There is a cultural affect even if in safety
concept sometimes. You see it sometimes and sometimes you don't. Sometimes it has
an influence sometimes not. I can say it depends on their personality or cultural
background. What I mean is culture play an important role in organization not only
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national culture but also the affiliation culture. For example, when I was working in the
US smoking was taboo in the entire company and if you want to smoke you have to
leave the refinery but here they control it by build smoking shelters and giving people
awareness about the smoking danger in the refinery but it is there. Another example of
cultural effect, sometimes I notice workers tend to be in group according their
nationalities or because of the language such as Indian. I have noticed people here can
break rules even if safety rules to gain managers' satisfaction which impossible to
happen in US. For example, they can shut down the safety system during any hazards
which called bypass to continue production as the manager want or ask them to do.
Is Saudi people are doing the same according to their culture or nature?
I was surprised when I found the Saudis more open and try to be in touch with others
maybe to gain language or to gain expertise from other. The only thing that I have
noticed there are some women who are engineers they cannot work in the sites or I never
see them in the sites.
Do you think this because of religious or cultural reason? Is that waste the
manpower expertise to be work in the field they become to be specialised in?
Honestly both religious and cultural influence and I agree with you but they can work
in administration departments away from the site or being technical such as preparing
emergency plans or conducting audits.
Do you think the language is a barrier?
Of course, especially inside sites and I noticed that always here in the company. People
sometimes cannot understand each other which may affect process safety.
Back to the religion when I was working in US, I was praying and fasten in the breaks
and I think it is managing the time especially in the sites you plan your work around the
pray times and there is no problem of doing it. I was fastening and doing my work like
others I do not think there is any issue with that. Also I think the culture play an
important role more than the religion do. If anyone tries to spend more time for pray
that assigned, there is supervision and punishment so there is no chance to do that. It is
more personality than religion. I always say one of the biggest advantages in Yasref is
diversity. Diversity in culture brings different ways when person see another culture
they think differently and they act differently so it helps you to have people who think
differently because if you have any problem want to be solved you have people from
different background in safety who think and solve problems differently. Also back to
women point, I was work in a refinery were half of the engineers were women. My boss
was a woman, the operation engineer was woman and the refinery manager was a
woman. I saw in that environment there are a lot of benefits of working with women
because they think differently than men do and they bring some thin new to the table I
never know or think about it before. They complement each other. This is from my
experience. We far away to have this here but in the future they will be more women
working with us and we will get useful idea from them. I understand there are a lot of
women getting engineering degrees and other degrees from inside or outside Saudi and
the will come and looking for jobs at some points. We have some rule to go from cultural
stand point and I think Yasref can get there.
Do you think process safety here strong as in America?
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Process safety depends on the company itself and the leaders or top management. I
came from a company where process safety is very strong but in Texas City they are not
strong as us and that is why they had that incident they were very weak in process safety
you cannot compare all America to Saudi. There were some places there very mature in
process safety even here in Saudi Arabia there are Sabic and some other companies they
have very much high maturity of process safety than let say Yasref. As I mentioned we
have an advantage in process safety while outside companies don't because we are new
asset. I was working with BP in Washington State and in some cases there is inherently
unsafe conditions according to the old designed which more than 40 years in the refinery
building. We have here the latest technology. For example, from process safety
standpoint we are in a much better place than the American companies. Why because
we are new asset vis-a-vis BP and other American companies. These companies have
process safety management systems in place but they were inherently unsafe in terms
of their carbon emissions into the atmosphere. But here, we have the latest technology
systems (Emergency Shutdown - ESD systems) that are lacking in the old companies
but who rely on human to detect and shut the systems down. The difference between
our company and the old ones is our asset which is more efficient and reliable in terms
of process safety.
Is there anything that you want to add?
Many thanks for this interview. It is my pleasure talk to you and I am really happy to
see researchers in petrochemicals industries. I wish all the best to you.
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Interview 13
What is your understanding of process safety?
Response: Process safety is about ensuring that you keep the hydrocarbons in the tight.
That’s the simple term for it. Basically, you put process safety barriers in place to keep
in control of your process, so you don’t have any major incidents or issues.
Does your company follow the national policy (HSE) and/or international policy
(OSHA)?
Response: Reporting incidents, we follow the OSHA because we are oil & gas. Well,
reporting internally is OSHA; but reporting externally we have to report to HSE as well.
We don’t have any choice on that. So, the regulators are the HSE here in the UK. So,
internally we will report on OSHA principles and that’s how it’s dealt with because we
are a global company and therefore that’s the way it’s managed. But for internal
purposes then it will be HSE. So external purposes, UK wide, if we have to report
something it will be under HSE legislation UK. So, we have to operate both basically.
What is your opinion about process safety management in your company?
Response: It’s pretty well organised. Ahmm, we do a lot of review of barriers that would
cause an incident both from site personnel and from external to the site as well. So, we
look at process safety barriers, there’s quite a lot of it, the great tree. We also create
awareness with our employees at all levels on process safety. This include basic staff
from integrity right up to the COHMA awareness, which is HSE requirement. So, we
do lots of different things. It’s pretty well managed.
How often are the reviews done?
Response: Well, verification, there are some done every month by people; training is a
bit more adhoc, on induction we do some training, if anything that comes up either from
within the company or externally we will roll it out not only to our own people but to
contractors. External verification, it turns to be people external but based in the area,
there will be a topic one every quarter and external to them it will ones every two or
three years and they will come in and look at what we are doing. We also get visits as
well and they come and look at specific topics.

Are the training programmes mandatory for all employees?
Response: Yeah. They are mandatory to certain people who have mandatory roles and
it’s within those roles that they will carry out what we call verifications.
How helpful are these training programmes to your workers or do you facilitate
them to tick the box?
Response: They are helpful. They pick up on things where you have got gaps on things
not correct and then it gives you the opportunity not to change them. Lots of the things
they pick up are minor but sometimes they pick up bigger issues which are actually
regional issues and that’s very useful. But to carry out verifications and what you will
call internal audit, they are always useful because they tell you where you are operating
correctly or not.
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Are companies able to operate without a process safety management policy or
programme?
Response: No, you can’t. The same is the chemical industry. You can’t, you’ve got to
have a process safety management. It’s a requirement in the UK anyway. It’s part of
what the requirements are for COHMA. You’ve got to understand what you’re doing
with process safety.
Who is in charge of carrying out training in your company?
Response: Training programmes could be various different people. Some of them are
carried out by the local health and safety team and some are carried out by the process
safety team or in conjunction with the integrity people. Others are roll out from regional
or central team. It just depends on the topic or what we are doing at the time. Most of
these teams are internal but the HSE team carry out inspections on process safety. They
so as the legal representatives for the government and they manage companies’
compliance with the COHMA regulations or ** directives as it’s called in Europe. So,
companies that come under their remit are inspected regularly and charged for it.
What is the difference between process safety management and occupational
safety?
Response: There is and there isn’t. There is in the fact that may be sometimes you are
looking at different things but there is an overlap. So, occupation safety can sometimes
be based on people personal exposure or personal experience. For example, working at
heights or things like drop objects can impact on both process safety as well as
occupational safety. For instance, a drop object can injure someone but could also
damage a pipeline or vessels. So there is an overlap and we turn to work closer on that.
What is the main UK piece of legislation that deals with major onshore accidents?
Response: The legislation is the COHMA, regulated by the HSE. So, there’s COHMA
for major accidents hazards and there is occupational and dangerous ** which deals
with the reporting side. But COHMA is the regulation that manages how we manage
our risk.

Do you think the legislation is comprehensive enough?
Response: It’s comprehensive enough. You’ve got to remember it’s an overarching
regulation which is there to ensure that companies manage those risk. It is then up to the
regulator to ensure that it’s implemented and that’s what they come in and inspect
against. The push the onus on the operators to demonstrate that they have adequate
management systems.
Who is responsible for compliance of the piece of legislation in your company?
Response: People in charge of compliance in our company are the site managers. The
site managers are responsible for it and we in the HSE team facilitate what they do. We
assist them and so do all their engineers but the responsible people are the site managers.
Could things have been done differently or are you happy with the current
compliance system in place?
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Response: I am happy with the current module. We were looking at it before the rest of
Europe did. It came from an incident in 1974 at a place called Flexbrough. So the UK
government recommended things be put in place to avoid similar occurrences in the
future. This was before the rest of Europe adopted similar systems.
Have you had particular operational issues that affect your company’s compliance
of the legislation?
Response: Yes but I can’t share that with you.
What is your company’s approach to process safety management?
Response: On the verification side, the barriers are there. We look at why people make
errors. Our approach is that we take it seriously and we look at it and monitor it. We
have KPIs to be followed and check it against these KPIs.
How different is your company’s process safety standards to other companies
within the industry?
Response: Depending on where they are based, some of the European ones have very
similar systems to us because we turn to be more global. My experience with American
companies is that they tend to be a bit variable, depending whether they are just
American of global. Most other companies in Europe in fact use the UK guidance. So,
there are quiet similar because they cover the same regulation. It may be regulated in
different ways but the actually principles governing the regulations are the same.
What the main safety management constrains of your company?
Response: I will say resource and time. Resource, getting things in place to do things,
having enough people to do the work you need to do, and sometimes the processes put
in place are restrictive. All these make things take longer. In terms of time, there’s not
always sufficient time to do what you’re supposed to do and there’s not always sufficient
resources to do it. Eventually things get done but it just takes longer to do it.
What are your key safety priority areas?
Response: Process safety barriers is one; integrity is another; and other human factors.
What is your process safety reporting system?
Response: If there is an incident, it is reported into our recording system, we are emailed
to let us know that something has occurred, it is then discussed and sent out for
investigation. Depending on what it is, the investigation is carried out either by someone
on site or someone from an external agency will come in and do it. It could also be a
team that is setup to investigate. It is then discussed by the management team and
depending on how serious it is it will be plotted up the way within 24hours as the process
safety tier 1, 2 & 3 principles or the API standards.
What are your main safety concerns if any within your company?
Response: I think things like long term maintenance and making sure you’re spending
the money at the right place.
What are main suggestions to help improve process safety in your company?
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Response: I think more regular sort of training and passing of information to the guys
on site. It’s a bit adhoc sometimes and somethings are left at the high level. We don’t
always include what are called the occupational H&S team but in reality we are all
process safety engineers. So information dissemination.
In terms of national culture, does religion or any belief system play a role in how
process safety is carried out here in the UK?
Response: No, I don’t think it’s religion as such but I think it’s the attitude of the people
to process safety. So it’s a cultural rather than a religious issue. So the culture of the
people in the culture, how it operates and how people are is different from country to
country and this impacts on their attitude to process safety. In the UK, we have a culture
because we’ve had major incidents and we understand why things need to change and
why we need to do more in terms of process safety. If you look at since the regulations
started to come in we’ve not had any major incident. So, I will say that our national
culture has a positive contribution to process safety in this country. But region has no
role at all in our company’s process safety. Remember we are a global company and
people are not allowed to operate as they will like to operate.
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Interview 14
What is your understanding of process safety?
Process safety is about ensuring that you keep the hydrocarbons in the tight. That’s the
simple term for it. Basically you put process safety barriers in place to keep in control
of your process so you don’t have any major incidents or issues.
Does your company follow the national policy (HSE) and/or international policy
(OSHA)?
Reporting incidents, we follow the OSHA because we are oil & gas. Well, reporting
internally is OSHA; but reporting externally we have to report to HSE as well. We don’t
have any choice on that. So the regulators are the HSE here in the UK. So, internally we
will report on OSHA principles and that’s how it’s dealt with because we are a global
company and therefore that’s the way it’s managed. But for internal purposes then it
will be HSE. So external purposes, UK wide, if we have to report something it will be
under HSE legislation UK. So we have to operate both basically.
What is your opinion about process safety management in your company?
It’s pretty well organised. Ahmm, we do a lot of review of barriers that would cause an
incident both from site personnel and from external to the site as well. So we look at
process safety barriers, there’s quite a lot of it, the great tree. We also create awareness
with our employees at all levels on process safety. This include basic staff from integrity
right upto the COHMA awareness, which is HSE requirement. So we do lots of different
things. It’s pretty well managed.
How often are the reviews done?
Well, verification, there are some done every month by people; training is a bit more
adhoc, on induction we do some training, if anything that comes up either from within
the company or externally we will roll it out not only to our own people but to
contractors. External verification, it turns to be people external but based in the area,
there will be a topic ones every quarter and external to them it will ones every two or
three years and they will come in and look at what we are doing. We also get visits as
well and they come and look at specific topics.
Are the training programmes mandatory for all employees?
Yeah. They are mandatory to certain people who have mandatory roles and it’s within
those roles that they will carry out what we call verifications.
How helpful are these training programmes to your workers or do you facilitate
them to tick the box?
They are helpful. They pick up on things where you have got gaps on things not correct
and then it gives you the opportunity not to change them. Lots of the things they pick
up are minor but sometimes they pick up bigger issues which are actually regional issues
and that’s very useful. But to carry out verifications and what you will call internal audit,
they are always useful because they tell you where you are operating correctly or not.
Are companies able to operate without a process safety management policy or
programme?
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No, you can’t. The same is the chemical industry. You can’t, you’ve got to have a
process safety management. It’s a requirement in the UK anyway. It’s part of what the
requirements are for COHMA. You’ve got to understand what you’re doing with
process safety.
Who is in charge of carrying out training in your company?
Training programmes could be various different people. Some of them are carried out
by the local health and safety team and some are carried out by the process safety team
or in conjunction with the integrity people. Others are roll out from regional or central
team. It just depends on the topic or what we are doing at the time. Most of these teams
are internal but the HSE team carry out inspections on process safety. They so as the
legal representatives for the government and they manage companies’ compliance with
the COHMA regulations or ** directives as it’s called in Europe. So, companies that
come under their remit are inspected regularly and charged for it.
What is the difference between process safety management and occupational
safety?
There is and there isn’t. There is in the fact that may be sometimes you are looking at
different things but there is an overlap. So, occupation safety can sometimes be based
on people personal exposure or personal experience. For example, working at heights
or things like drop objects can impact on both process safety as well as occupational
safety. For instance, a drop object can injure someone but could also damage a pipeline
or vessels. So there is an overlap and we turn to work closer on that.
What is the main UK piece of legislation that deals with major onshore accidents?
The legislation is the COHMA, regulated by the HSE. So, there’s COHMA for major
accidents hazards and there is occupational and dangerous ** which deals with the
reporting side. But COHMA is the regulation that manages how we manage our risk.
Do you think the legislation is comprehensive enough?
It’s comprehensive enough. You’ve got to remember it’s an overarching regulation
which is there to ensure that companies manage those risk. It is then up to the regulator
to ensure that it’s implemented and that’s what they come in and inspect against. The
push the onus on the operators to demonstrate that they have adequate management
systems.
Who is responsible for compliance of the piece of legislation in your company?
People in charge of compliance in our company are the site managers. The site managers
are responsible for it and we in the HSE team facilitate what they do. We assist them
and so do all their engineers but the responsible people are the site managers.
Could things have been done differently or are you happy with the current
compliance system in place?
I am happy with the current module. We were looking at it before the rest of Europe
did. It came from an incident in 1974 at a place called Flexbrough. So the UK
government recommended things be put in place to avoid similar occurrences in the
future. This was before the rest of Europe adopted similar systems.
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Have you had particular operational issues that affect your company’s compliance
of the legislation?
Yes but I can’t share that with you.
What is your company’s approach to process safety management?
On the verification side, the barriers are there. We look at why people make errors. Our
approach is that we take it seriously and we look at it and monitor it. We have KPIs to
be followed and check it against these KPIs.
How different is your company’s process safety standards to other companies
within the industry?
Depending on where they are based, some of the European ones have very similar
systems to us because we turn to be more global. My experience with American
companies is that they tend to be a bit variable, depending whether they are just
American of global. Most other companies in Europe in fact use the UK guidance. So,
there are quiet similar because they cover the same regulation. It may be regulated in
different ways but the actually principles governing the regulations are the same.
What the main safety management constrains of your company?
I will say resource and time. Resource, getting things in place to do things, having
enough people to do the work you need to do, and sometimes the processes put in place
are restrictive. All these make things take longer. In terms of time, there’s not always
sufficient time to do what you’re supposed to do and there’s not always sufficient
resources to do it. Eventually things get done but it just takes longer to do it.
What are your key safety priority areas?
Process safety barriers is one; integrity is another; and other human factors.
What is your process safety reporting system?
If there is an incident, it is reported into our recording system, we are emailed to let us
know that something has occurred, it is then discussed and sent out for investigation.
Depending on what it is, the investigation is carried out either by someone on site or
someone from an external agency will come in and do it. It could also be a team that is
setup to investigate. It is then discussed by the management team and depending on how
serious it is it will be plotted up the way within 24hours as the process safety tier 1, 2 &
3 principles or the API standards.
What are your main safety concerns if any within your company?
I think things like long term maintenance and making sure you’re spending the money
at the right place.
What are main suggestions to help improve process safety in your company?
I think more regular sort of training and passing of information to the guys on site. It’s
a bit adhoc sometimes and somethings are left at the high level. We don’t always include
what are called the occupational H&S team but in reality we are all process safety
engineers. So information dissemination.
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In terms of national culture, does religion or any belief system play a role in how
process safety is carried out here in the UK?
No, I don’t think it’s religion as such but I think it’s the attitude of the people to process
safety. So it’s a cultural rather than a religious issue. So the culture of the people in the
culture, how it operates and how people are is different from country to country and this
impacts on their attitude to process safety. In the UK, we have a culture because we’ve
had major incidents and we understand why things need to change and why we need to
do more in terms of process safety. If you look at since the regulations started to come
in we’ve not had any major incident. So, I will say that our national culture has a positive
contribution to process safety in this country. But region has no role at all in our
company’s process safety. Remember we are a global company and people are not
allowed to operate as they will like to operate.
What is process safety management?
Response: Process safety management in a company depends on the kind of systems
you have in place in a company or the various inputs in place for process safety. So,
when you are looking into process safety it depends whether you are looking at
prevention, mitigation or control. Then different companies have different ways of
managing these different aspects but that also depends on whether the regulator is
consistent for the whole country and looking for the same things from each of the
companies or to make them achieve the same thing.
Is process safety mandatory in your company?
Response: Yes, it is mandatory requirement for total and not an optional thing.
Is your company’s safety management system helpful?
Response: Yes, it is very helpful. It is part of the culture. If there is one thing we need
to improve on would be to, I guess, a lot of the workforce outside maybe isn’t as clear
as it should be. What I mean here is that maybe their knowledge of process safety as
high as in occupational safety. For example, people are more interested in preventing
** and faults because that is the basics as opposed to what are the things that they do to
in their job that adds/contributes to process safety. And it is raising the awareness all
that across all other sites. This is something we are working on to try and improve all
that. For example, building a scaffold to potentially block out a fire and/or gas detector
all the way through to do same to protect a high-level transmitter. All these have
potential impact on process safety. It is the raising of awareness of all these put together
that counts towards our standards of process safety. The part on the management of
onshore and offshore, I think is clear.
Is it possible for a petrochemical company not to have a process safety management
system in place?
Response: Is it possible but I would be very surprise if any company did not have one
because process safety is one of the factors in maintaining not only safety performance
but also efficiency, production, and making money ultimately. Put all these together and
to achieve that you need a good process safety management system in place. If you can
keep the carbons in place and prevent them from being ignited, that will achieve greater
profits. So, ultimately there is a process safety and system, but it does have financial
benefit as well.
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Who is in-charge of your company’s process safety management system?
Response: Ultimately it is the company’s managing director. She’s responsible for the
overall safety management system in Total UK but there are different layers that
cascades down through the following: safety director and others further down the
reporting system.
What is the difference between HS and OS?
Response: The workforce are very engage with OS which includes basically involves
how they can help themselves to avoid hurting themselves, falls, slips, injuries, breaking
a limb etc. So, anything that has to do with injuring the body or another person, that is
OS. But PS is a bigger and seeks to prevent the potential of killing or injuring lots of
people. For example major hydrocarbon releases, major structural collapse or any
disasters that might hurt a lot of the workforce at an insulation.
What’s COMMAH and what’s your opinion about it?
Response: It is a piece of UK legislation that deals with only onshore accidents or assets.
I think it is very good. It has been a step change in how companies must adhere to certain
controls put in place to ensure that they prevent major accidents and process safety is a
key part of that. It is a very important piece of legislation that has improved process
safety at COMMAH sites here in the UK.
Who is responsible for monitoring and compliance at the workplace?
Response: There are a number of people, I would say. At the sites would be the site
manager but companies might have specific oversight responsibilities pass on to other
people. For example, there will be someone at the head office will be in-charge of the
overall process safety of the company.
Are you happy with this arrangement or do you think things could be done
differently?
Response: I think we do a lot internally, that is we check ourselves to ensure that things
are being followed to later but there is also an independent verifier. Total UK uses a
company call PUROVERITAS. They come to our sites and check how we are
complying with the legislation. Finally, the government will come along. The HSE is a
governmental agency that is responsible for this. So, they come along to see how we are
doing against the legislation. They can introduce legal proceedings if they feel the
company is not satisfying the legislation.
From the company’s perspective I am pretty happy with the way things are being run
but I think there is more the government could do. The reason is this, because the
government is looking at all the companies and all their installations in the UK, I still
think they could share a lot more information about what they are finding at all the
various sites. At the moment information sharing is done partially but it is done such
that it is difficult to understand what the real issue was. So, what the HSE will do is to
come out and inspect several things based on what they previous found in those
installations but they don’t directly tell you that they have found these issues but only
does their inspections based on those issues.
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Do you believe that the high hazards operations affect compliance?
Response: I think we are very compliant with all the company rules and governance as
well as the legislation within the UK. I would say the UK legislation compliments what
is required by the company.
What is your company’s approach towards process safety?
Response: Ultimately the aim is to prevent any major accidents occurring in any of our
sites. We do that in a number of ways I guess just to make sure that all the things that
could potentially cause any major accident are monitored including the integrity of the
pipework, the integrity of the vessels, and the detection systems that could pick up any
potential hazards. So, we look at barrier management at each of the stage of our
processes. So, we are looking at regular inspection, detection, maintenance and
containment.
Is there a standardise safety procedure across petrochemical companies in the UK
or is it company specific?
Response: There is guidance available from the HSE. The HSE expects certain things
based on the legislation and they provide guidance notes on this. Between that and Total
global company rule, Total UK creates its own procedures that ensure compliance of
both the company’s rule and legislation that UK has in place. So, we make sure create
our own standard and procedures that take into account all that we need to consider in
our process safety management system.
What are the major process safety management constraints/barriers in Total UK?
Response: For me, I think it is the sharing of best practice. This is about ensuring that
you’ve got sufficient systems in place. We at Total UK has a good system in place but
is it the best? I’m not sure. So, I think the HSE and the government could play a bigger
role in making sure that best practice across companies within the country or even across
countries even are shared to ensure that we have the best process safety management
systems in place.
Bureaucracy could be another barrier in other companies, but I don’t think the process
in Total UK is too big. I think process safety requires focus which is what we have got.
If we do discover issues or if we discover that we need to do something about something,
Total UK does react very quickly in fixing things and ensuring that change happens.
Our systems in place for monitoring these things is a very good one. Question is, is there
any other thing better out there from our companies or even governments, I don’t know.
Do you use OSHA at Total UK?
Response: Yes, we refer to OSHA but we don’t follow it. That is we don’t create our
own procedures based on OSHA but we use it for reference. We follow OCA.
What are your company’s key priority areas?
Response: The key priority areas for me in maintaining your barriers and knowing where
you have weaknesses in your barriers. What we have here in Total UK is what is referred
to as BOT-TIE. Basically, we maintain all the barriers that will stop the chain of events
that will lead to a major accident. It allows you to control such potential major accidents
or allows you to evacuate in case there is a major accident. So barrier maintenance is
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one of our key priority areas. We have identified what we call safety critical elements
which are all key parts of the process safety system so that we know what needs a greater
level of attention and at what time. This is help us make sure that work is prioritise in
these systems. We also carry out risk assessments to ensure that it is safe to continue
operations when there is a degradation.
How does your reporting system work at Total UK?
Response: We use a system call STREAM SYNERGY. This is basically a data base
where we record incidents and accidents we have so that we can track actions, we can
track the case itself and we can link cases together. This is accessible by everybody in
the company, that Total global.
Do you have any concerns about process safety in Total UK?
Response: I don’t have any main concerns. I think the important thing is for one to
continually be aware and thinking of the potential of an accident at the workplace. But
I am confident in the system and the processes that we have got in place to monitor all
these things. So, if there is anything I would say raising the awareness of everybody so
that they’ve all got a good understanding of what process safety mean to them, to their
colleagues and the entire organisation.
Are there particular suggestions how process safety could be improved?
Response: Sharing of best practice across companies and countries, creating greater
awareness of the workforce, and development of some form of software or something
that can help tell a company or a site what their cumulative risk is. That is what is the
risk of a site from a process safety point of view without having to look at the individual
components.
How is information currently shared between companies?
Response: The current approach is through different seminars and industry workshops.
But I still think there is a lot to be done as far as sharing of best practice for this type of
thing because it cost a lot of money to develop all these kinds of processes and
companies are unwilling to share their individual information. This is where I think the
government needs to do a bit of job in information sharing. If they were to provide a
pack of what they consider best practices, companies can then have a look as each others
practices to tap into them. But the current system of information sharing within the
industry is challenging.
Would it help if governments made it mandatory for companies to share
information?
Response: Much of the stuff we’ve got to do is mandatory but where I think the
government could improve upon is not necessarily provide but share information about
which company generally has the best of what at any given time. But again, the
challenge might be how do you measure or judge which system is best? So, coming
back to the same point, information sharing will be the best possible way forward.
Culture at the workplaces

282

What role does culture and/or religion play in the management of process safety in
Total?
Response: This does not apply to Total at all. Everyone has got to follow the same rules
and procedure and comply with the same processes that will help achieve good process
safety practices.
What is the national culture here in the UK in relation to process safety?
Response: I think the UK culture has had a massive impact on even personal safety
where people expect certain things to be in place ranging from the dress code to
everything at the work place. The wearing of safety boats, gloves, are all part of the UK
culture I think. What we need to do now is get the process aspect to this level of the
personal culture so that people are able to relate the impact of what they do to process
safety.
Additional comments
Response: I am quite happy with the process safety management at Total UK. We need
to be constantly Vaillant obvious, but I think we’ve got good systems in place for
monitoring all the things. We need to be working at improving the knowledge of the
workforce at the sites which is an ongoing process.
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