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ABSTRACT ARTICLE HISTORY

A work system is influenced by several other systems and their Received 31 May 2023
dynamics. The decisions and actions at different system levels are Accepted 19 March 2024
key to system dynamics and the interactions and interconnections

between these systems. Decisions and actions at one system level 0 ;

- . . ccupational health and
can have varying degrees of impact and influence over the other. safety: OHS principles;
An apparent display of such impacts is the configuration of work  systems; work system; OHS
systems and their outcomes. Occupational health and safety are outcomes; OHS risks
one of the important system outcomes. The underpinning
philosophy of occupational health and safety, since Robens Report
(1972), has been that ‘those creating risks to manage risks. However,
the decisions and actions at other system levels have a significant
impact on workplace health and safety risk configuration and
management. To warrant positive outcomes, any decision and
action impacting health and safety must be driven by fundamental
principles. Any lack of guiding principles for such decisions and
actions not only creates risk management dilemmas but may
exacerbate the burden of harm and risk control, sometimes
disproportionately, at the work system level. Therefore, this paper
proposes fundamental principles that should underpin the
decisions and actions influencing the design or configuration of a
work system for improved work health and safety outcomes.

KEYWORDS

Introduction

The concept of risk prevention and protection of health and safety at work has evolved
gradually and substantially since the promulgation of Taylor’s scientific management
principles (1911) and Henrich’s accident prevention approach (1931). The focus of
these principles and approaches was primarily on correcting and controlling workers’
behaviour to prevent accidents (Frick and Wren 2000). Since then, the approach to work-
place health and safety has taken numerous forms and reforms, notably, the strict regu-
latory reforms in the USA, the UK, and across Europe during the 1960s and 1970s aimed
at regulating risk prevention (Frick and Wren 2000; Goetsch 2015; K. Liu 2019); self-
audit and internal control initiatives of the 1980s and 1990s aimed at de-regulating man-
agement of the work environment influenced by the total quality management concepts
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(Frick and Wren 2000; Moen 2009; Koskela et al. 2019); systematic management
approach aimed at self-regulation of OHS within the business context driven by inter-
national standardisation (Li and Guldenmund 2018; Karanikas et al. 2020; Karanikas
and Pryor 2021); and systems approach attempting to address systemic variations and
interactions (Leveson 2011; Karanikas et al. 2020).

Despite the conceptual evolution of the approaches to occupational health and safety
and the development of systematic and methodological practices for health and safety
risk management, the global rate of fatalities (accidents plus illnesses) has declined
little over time (Arnold 2013). The International Labour Organisation (ILO) estimates
that there were 2.3 million work-related deaths in 2003 with 1.94 million deaths attrib-
uted to work-related diseases and 0.36 million to fatal injuries compared to 2.24 million
total deaths in 2016 with 1.88 million work-related ill-health fatalities and 0.36 million
injury-related fatalities at work Table 1. Statistics on work-related fatalities for developed
nations (the UK, the USA, and NZ as examples), outlined in Table 1, show similar trends.

The global trends in work-related fatalities raise some interesting questions. The
obvious question is “‘Why are we not able to bring substantial reduction to work-related
injuries and illnesses’? A wider question is whether our approaches aimed at OHS risk
prevention and intervention are working. Presumably, they are not. This paper will
first elucidate how a work system is impacted by many other complex systems and vari-
ables. The variables and the decisions and actions occurring in different systems can sig-
nificantly impact the OHS risks, risk interventions, and OHS outcomes of a work system.
The paper will then argue that systems thinking is key to tackling the multifaceted vari-
ables, including decisions and actions, to prevent risks arising in a work system, in the
first place. If prevention of risk is unattainable, then the protection of the health and
safety of workers becomes eminent. So, prevention and protection are the two principal
aims of any system decisions or actions. These decisions and actions largely engender
the OHS outcomes in terms of work-related health, safety, and well-being. The paper
will then discuss the need for these decisions and actions to be driven by fundamental
principles to deliver on prevention and protection aims. The OHS outcomes, as a result
of the decisions or actions occurring in the system, or systems, are underpinned on

Table 1. Estimated numbers of work-related fatalities from injuries and ill-health: global trends.

Year Fatalities from injuries Fatalities from ill-health Total fatalities
Global* 2016 360,000 1,879,890 2,239,890
2008 321,000 2,020,000 2,340,000
2003 357,948 1,945,115 2,303,063
UK** 2016 147 22,539 22,686
2010 147 21,758 21,905
2003 224 20,778 21,002
2000 219 20,744 20,963
USA*** 2016 5,190 62,008 67,198
2010 4,690 60,210 64,900
2003 5,575 84,155 89,730
2000 5,920 62,775 68,695
New Zealand# 2016 73 943 1016
2010 76 975 1051
20033 82 1,145 1,227
2000 89 947 1036

*WHO/ILO (2021), ** WHO European Region (2023), *** U.S. Department of Labour (2021), # Stats NZ (2021), & ILO (2023).
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these driving principles. The paper then appraises the need to rethink OHS principles and
proposes the key principles to realise intended outcomes.

Approach to prevention of OHS risks

Similar to the public health approach, prevention of work-related injuries, illnesses, and
disabilities, or psycho-social harm can be looked at the primary, secondary, or tertiary
level (Baumann and Karel 2013). At the primary level of prevention, the interventions
aim at preventing the occurrence of work-related harm by removing the risk factors at
the origin or source and thus eliminating the risks. Primary prevention has a one-to-
many advantage in terms of harm prevention. The secondary level of intervention
aims at early detection of risks—the likelihood of exposure to risk factors and potential
severity of harm and prompts controls on risk factors to minimise the likelihood of
exposure or potential consequences of harm thus minimising the risks. The tertiary
level of intervention aims at treating the causal factors of an injury or health harm
that has transpired. Tertiary prevention focuses on risk reduction by minimising the
possibility of the recurrence of harm or the multitude/magnitude of harm.

The level of prevention one may apply depends on the intended objectives and could
be a combination of the three levels of prevention. As tertiary prevention is aimed at pre-
venting the recurrence of harm or its magnitude, it is reactive. The objective of secondary
prevention is early detection and control of risks before actual harm occurs. A good
example is workplace risk assessment (Manuele 2016; International Organisation for
Standardisation 2018). It is a proactive approach and is inherent in the OHS legislation
in most countries, for example, New Zealand (‘Health and Safety at Work (General Risk
and Workplace Management) Regulations 2016’), Australia (‘The Model Work Health
and Safety Act’ 2010), and the UK (‘The Management of Health and Safety at Work
Regulations 1999” 1999). Businesses are predominantly operating at this level using
wide-ranging models and methods (Gul 2018; R. Liu et al. 2023).

Elimination of risks, the main aim of primary prevention, is not to give rise to risk by
completely removing the factors of risk at work or from a work system. However, the risk
factors that give rise to OHS risks at work or in the ‘system of work/work system’ are
most likely created or originate from decisions beyond the periphery of work, workplace,
or the ‘system of work’ a business utilises. This exposition is well explained by the socio-
technical system model (Rasmussen 1997). Design considerations and decisions of a
designer or manufacturer on a piece of equipment, appliance, or plant can be dictated
by demand-supply factors, design intentions, and functional priorities. These consider-
ations and decisions, in turn, determine what is available for provisioning to a work
system. However, regulatory setups and policy decisions can determine what is provided
at the workplace to configure the work system and the way work is carried out.

With a closer look at the work system in terms of carrying out work, we can see the
influence of the context of the work system and interactions in the system on decisions
and actions surrounding work. The role the context plays and the influence system inter-
actions have on human action and decisions is well explained by the socio-ecological
system model (Bronfenbrenner 1979), Figure 1. The context and interaction that give
rise to decisions and actions in the work system are understood as emanating from
different layers of the system and are labelled and defined according to the settings to
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Figure 1. Socioecological system model (Bronfenbrenner 1979)—Influence of system context and
interactions on human decisions and actions.

which the model is applied. For example, applied to violence prevention in the public
health sector, these have been defined as individual, relationship (interpersonal) (micro-
system), community (mesosystem), and societal (macrosystem) (Centers for Disease
Control and Prevention 2022; World Health Organisation 2022).

Lee et al. (2017) applied the socio-ecological system model to health and safety in agri-
culture and have defined the different levels of the socio-ecological system definitively, to
encompass the broad OHS contexts, as—individual, interpersonal (microsystem), insti-
tution/organisational (mesosystem), industrial community/ national (exosystem), and
international acumen/migration/labour mobility (macrosystem).

Looking through the system model/theory lens, OHS risks cannot be assigned to just a
single causal variable—the behaviour or error of a person (Rasmussen 1997; Leveson
2020). Deriving from this argument, OHS risks arise from the interactions among the
parts of the system and the contexts in which the interactions occur. The context influ-
ences decisions at different system levels which in turn shape the OHS risks and out-
comes in terms of both physical and psycho-social integrity (Tappin et al. 2008).
Based on this, Tappin et al. (2008) formulated a conceptual model illustrating the role
of contextual factors on exposure to the risks of musculoskeletal disorders, Figure 2.
The use of the conceptual model can be expanded to OHS risks at the workplace, in
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Figure 2. Contextual factors of OHS risks and outcomes—A conceptual model (Tappin et al. 2008).

general, to explain how associated OHS outcomes are influenced by contextual factors
and the interactions among components of the system.

Therefore, for interventions at the primary level of prevention to materialise, it is
necessary to understand the decision contexts, and the influence of contextual factors
on decisions, and devise a rational basis for decisions at different levels of the system
for improved OHS outcomes.

The need to rethink OHS principles

The term ‘principle’ has originated from the Latin word principium meaning ‘source’ or
principia (plural) meaning ‘foundations’. The English language dictionaries offer many
different meanings for principle': truth, concept, theorem, law, rule, and essence.
However, considering the system, and the decisions and actions occurring within a
system as the central idea, there are several definitions of the term ‘principle’ that are
closely relevant to the dictionary meaning and very pertinent to the central idea. One
definition is that principles are the ‘fundamental source from which something proceeds’
or the ‘ultimate basis upon which the existence of something depends’ (Oxford English
Dictionary n.d.). In that respect, the principle is associated with the fundamental basis
on which the realisation of ‘something’ depends, and that ‘something’ in this case is the
health and safety outcomes of a work system. The other meaning that is closely relevant,
is that the principles are ‘the general statement or tenet (basis) of a system of belief or ‘the
fundamental propositions that serve a system to behave’ (‘New Oxford American Diction-
ary’ 2010). A principle then is something that serves as the foundation or fundamental
basis for undertaking any operation or series of actions to achieve the intended purpose.
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Most phenomena in pure science, social science, political science, economics, and
finance are explained through fundamental presuppositions conceived as paradigms or
ideals described as ‘principles’ (Dilworth 1994). In that respect, principles are defined
as regulative actions leading to the actualisation of results and as such not attributes
or objects (Clay 1946; Dilworth 1994; McDonald 2009). From a system perspective, prin-
ciple(s) form the rational basis for the effective operation of the system to achieve
designed purposes and are essential characteristics of the system (Alpa 1994).

Looking at OHS from the systems perspective, the designed purpose of the system is to
protect the health, safety, and well-being of those at work and to prevent the risks of
adverse effects from the factors of work on their health, safety, and well-being (Forastieri
2013; Kortum and Leka 2014; Huo et al. 2019; International Organisation for Standard-
isation 2021). So, the questions are—‘why do we need a rational basis of OHS for protec-
tion and prevention? and ‘What are or should these fundamental bases of OHS be to
achieve the desired protection and prevention?’. To answer these questions, it is essential,
first, to look at the key systems in play that configure the work system and its dynamics—
(Figure 3). Then from there, to explore further the decision considerations across the
system levels that can potentially modify the design of a work system or factors of
work by stimulating actions that optimise OHS risk controls and outcomes.

The work system is ‘a system in which human participants and/or machines perform
work (processes and activities) using information, technology, and other resources to
produce specific products and/or services for specific internal or external customers’
(Alter 2008, p. 451). As such the supply system, regulatory system and organisational
system are the three key systems influencing or shaping the work system (or system of
work). The supply system involves supplying and provisioning information, techno-engin-
eering components, and other resources to the work system necessary to carry out processes
and activities. The regulatory system sets out the rules and minimum requirements for car-
rying out these processes and activities. The organisational system is about organising and
coordinating processes and activities to deliver products or services. Decisions and actions

Supply system

! Work
| system
Societal/ 4
Regulatory “>--.__-- -“Organisational
System system

7
’

Figure 3. The key systems that configure work system dynamics.
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in these system levels will have interacting direct and indirect impact/influence on the pre-
vention and outcomes of OHS risks in the work system (Leveson 2020).

The definition of a work system very much resembles and can be deduced from the
definition of technology. One of the definitions of technology is that “Technology is
the system ... When applied to an individual enterprise, it means the capability that an
enterprise needs to provide its customers with the goods and services it proposes to
offer, both now and in the future’ (Steele 1989). As such technology has also been
defined as comprising these four interacting components—technoware (the tangible
and palpable technology or the physical equipment), humanware (the human interven-
tion in terms of skills, knowledge, insights, and functional capabilities), orgaware
(support net of principles, practice and arrangements governing the conventions, organ-
isation, facilitation evaluation and modification of work) and infoware (the knowledge
and information accumulated by people) (Winner 1977; Asian and Pacific Centre for
Transfer of Technology 1986; Ramanathan 1994).

The four components are integral to and collectively embedded in the work system
and their interactions determine the system’s effectiveness and efficiency. Variabilities
in these components can alter their interactions, constraining OHS risks and controls,
and wielding as much influence on system effectiveness and efficiency regarding OHS,
—(Figure 4). However, the variabilities in the work system components can be intro-
duced not only from within the work system but by the political climate—export/
import tariffs, trade agreements, and technological appetite; economic environment—
resource priorities, cost-benefit appraisals, and procurement parameters; and social
characteristics—distribution of wealth, employability, jobs available, and demographic
orientation (ethnicity, immigration status, gender, and sexual orientation) (Sorensen
et al. 2021), in addition to the supply system, organisational system and regulatory
system variables. We can reasonably argue that the system outcomes aimed, in
general, are efficiency by the supply system, effectiveness by the regulatory system, and
both efficiency and effectiveness by the organisational system.

The supply system variables are parameters of the design of the plant, equipment, and
product such as design and supply parameters, test and prototyping conditions, manu-
facturing specifications, and installation/construction tolerance. The impact of supply
parameters on workers’ health, safety, and well-being (Quinlan et al. 2001; Lambert
et al. 2014; Schnall et al. 2016) and the advantage, in terms of cost and efficiency of
designing out risk for protection and promotion of workers’” health, safety and well-
being is well documented (H. Lingard et al. 2012; Helen Lingard et al. 2013; Weidman
et al. 2015). The regulatory system variables are, obviously, the design of legislative fra-
meworks in terms of laws and regulations, practice standards, employment settings, and
worker voice. Regulatory effectiveness, worker representation, and employment stability
are shown to influence worker health, safety, and wellbeing outcomes (Quinlan et al.
2001; Morantz 2011; Boden et al. 2016; Tompa et al. 2016; Kalleberg 2018; Boden
2020). The organisational variabilities can be business acumen, opportunities, policies,
work arrangements, resource priorities, and working environment. The conditions of
work such as the short-term precarious nature of work, and design of which includes
work processes, unpredictable or long work hours, and shifts have been shown to
influence the health, safety, and well-being of workers (Lambert et al. 2014; Schneider
and Harknett 2019; Sorensen et al. 2019). The operating conditions, social interactions,
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Figure 4. OHS risk controls and constraints—System variables.

and support at work are important parameters of work characteristics, and their impact
on safety, health, and well-being is now being explored and understood (Amponsah-
Tawiah et al. 2014; Geldart et al. 2018). The human variabilities can be age, physical
and cognitive abilities, strength, anthropometrics, and health which can have a direct
bearing on workability (Gould et al. 2008; European Agency for Safety Health at Work
2017) which in turn affects safety, health, and wellbeing (Hagberg et al. 1992; Holter-
mann et al. 2010; Varianou-Mikellidou et al. 2020).

Prevention of risks and protection of health, safety, and well-being is the desired
outcome of a work system. The decision considerations and decisions at different
levels of the systems in operation configure the work system and the OHS outcomes.
The decision considerations and decisions introduce variabilities into the work system
that impact risks, risk management, and OHS outcomes. The desired outcome can be
achieved optimally only if the decision considerations are aligned across the system
and the impact of variabilities attenuated. This can be realised fundamentally if the
system operations, decision considerations, and decisions have the same rational basis
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i.e. the same basic principles. Therefore, this paper aims to review literature and practice
documents, such as guidance and standards, on OHS principles and through critical review
and thematic analysis identify emerging themes on OHS principles and based on these
themes propose OHS principles from a system’s perspective.

Review methodology

This review on rethinking OHS principles was undertaken to propose OHS principles
from a systems perspective. This was a three-step process and involved (1) a literature
search to identify existing journal articles and practice documents that outline or describe
the principle of OHS, and (2) a critical review of the principle statements to segregate the
textual description that can be considered elements OHS principles from systems per-
spective from other OHS aspects such processes, control actions or initiatives, and (3)
thematic analysis to identify themes emerging from those segregated textual descriptions
to reformulate and propose OHS principles from a systems perspective.

Literature search

The literature search involved identifying relevant scholarly articles using ScienceDirect,
the discovery platform from Elsevier and Scopus. The search hints used were a combi-
nation of a main search word and subordinate search words, for example, ‘OHS AND
Principles’; ‘OHS AND Systems thinking’; ‘OHS AND System of Work AND Principles’;
‘OHS AND System design’; and ‘OHS AND Work design’.

The search for practice documents involved identifying published practice documents
available on the Google Search engine. Examples of practice documents include guidance
documents, codes of practice, or good practice guidelines. The practice documents also
included international standards (ISO standards) on risk management and management
systems. Practice documents are published by agencies in the regulatory regime or prac-
tice standardisation regime. Generally, as practice documents are not peer-reviewed with
the same rigour as scholarly articles, their publication is not visible in the peer-reviewed
literature databases. This has been the main rationale behind the use of Google Chrome.
The same search hints were used to search practice documents in Google Chrome.

The available DOI for the searched articles was first recorded on an Excel sheet. On
this Excel sheet, duplicate records based on the DOI number were first removed. For
the remaining DOI list, the following key information was recorded for further scrutiny
to determine relevant to the aim of this paper.

o Title: Title of the article, document, or chapter

e Author: Name of author(s)

e Year: Year of publication

e Journal: Name of the publishing journal or book

e Abstract: Abstract of the publication article, chapter, or document

For analysis, the article abstracts on the Excel sheet were scrutinised using the Excel
function ‘Find’ for the keyword ‘Principles’. Any article that resulted in having ‘Prin-
ciples’ either in the abstract or the title was recorded in a separate sheet.
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The practice documents identified through Google Chrome search were listed on a
separate sheet in Excel.

This resulted in three separate records of articles and documents for further analysis—
(1) searched article that contained ‘principles’ in title or abstract, (2) Practice documents
and relevant ISO standards, and (3) searched articles that did not have ‘principles’ in title
or abstracts. Figure 5, illustrates the details of the document review and analysis process.

After abstract screening and full-text screening, a total of 15 articles and documents
remained for further review and analysis. Articles or documents that specifically stated
or described or referred to either ‘principles on OHS management’ or ‘principles on
OHS risk management’ or ‘principles on work/system design’ or ‘principles of positive
OHS outcomes’ were included for further review and analysis. Articles and documents
that discussed, in general, these principles but did not specifically state what they are
or should be were excluded from further review and analysis. The articles and documents
included in the review were grouped into four categories and four themes.

The categories are -

- Papers published in academic journals (n =2).
- Guidance documents (including study reports) published by OHS authorities (n = 7).

DETAILS INCLUSION CRITERIA

N

Source
L Langauge of publication - English
Reserch Literature Database Related Document Search - o
- ScienceDirect, Scopus. Google Chrome Time span - 1999-2023

Step 1 - Literature and
Document Search

Search Peer reviewed articles
Main key words - Subordinate key words - Review articles
OHS, OSH, OHS risks, Principle, system thinking, Research articles
occupational health and system of work, system
safety design, work design

Encyclopaedia
Book chapters
Practice guidance
Standards

Inclusion

|

|

|

| _————

| Research literature Related documents

| identified = 1604 identified (n) =13

| Literature that states or

outlines principle(s) on - OHS
management, or OHS risk

management, or work/system

\
\
\
\
Initial screening for L |
\
I
P[ Exclusions = 60 ‘ design, or positive OHS
\
\
\
[
\
\
\
\
[
\
\

| relevance =124 ’[ et s

For Abstract
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|
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|
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| ELELI

S8 Anck e | Textual extracts subjected to fhemaﬁc analys.is
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|

|
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Figure 5. Details of document review and analysis process.
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- Reports (n =2).
- ISO standards relevant/influencing work systems (n = 4).

The themes are —

- Regulations (n=2).

- Human Factors and Ergonomics (HFE) (n = 3).
- Safe design (n=>5).

- Risk-management/management-system (=5).

Table 2 is a tabular presentation of the categories and themes and the corresponding
number of articles and /or documents.

Analysis

The analysis was a two-step process. It involved, firstly, a critical review of the principle
statements, and secondly, a thematic analysis to identify emergent themes in principles
from a systems perspective.

Critical review

The critical review started with a listing of all the principle statements as they appeared in
the original literature/documents. The next step was to read and re-read the textual
descriptions to critically review and evaluate whether they form elements of a principle.
The critical review process is a rigorous process driven by key questions. The following
questions drove the textual evaluation and critical review of the principle statements-

Does the text describe a thing or things that should form a fundamental basis of OHS?

Does the text describe what is intended to be achieved about OHS?

Does the text describe a process or part of a process?

Does the text describe a tool, or does it define a tool that enables achieving something
concerning OHS?

This process revealed that some texts defined the tools and processes of OHS, whereas
some indicated the OHS aims and objectives, while others indicated the approach or
mechanism to carrying out OHS. This was in addition to the texts that were considered
the construct of the OHS principles, defined as the fundamental basis that drives or
should drive the OHS approach, process, and objectives.

The texts (words or phrases) that carried meaning concerning different aspects of
OHS were identified and highlighted in different colours. The highlighted texts were

Table 2. Articles and documents included in the review.
Document themes

Document Type Regulation HFE Safe design Management (Risk-, -system)
Journal articles 1 1

Guidance 1 4 2

Reports 1 1

Standards (ISO) 2 2
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then tabulated along the different identified categories as the column heading—
Approach/mechanism, Tool/process, aim/objective, and principle elements, with
similar or same texts grouped under each category.

Thematic analysis

Thematic analysis is a method for identifying, analysing, and reporting patterns (themes)
within data (Braun and Clarke 2006), which in this instance is the textual description or
statement of OHS-related principles.

The thematic analysis flexibly followed the six phases proposed by Braun and
Clarke (2006). These are: (1) familiarising with data, (2) generating initial codes, (3)
searching for themes, (4) reviewing themes, (5) defining and renaming themes, and
(6) producing the report which in this review was finalising the themes. However,
the first two phases of analysis occurred during the critical review process. Therefore,
the thematic analysis involved searching for themes only in the textual description
which were identified as elements of principle and segregated from other aspects
related to OHS. As defined by Braun and Clarke (2006), the word or combination
of words that captured something important about the research question or that pre-
sented a patterned meaning to the fundamental basis on which OHS should be
grounded was determined as a theme.

The stage of reviewing themes to redefine and name themes was the most rigorous
and important stage of analysis mainly because OHS has a very broad spectrum of
study, practice, and interest. So, the perspectives from which the stated principle state-
ment originated, e.g. risk management and standardised practice (Comcare 2005;
International Organisation for Standardisation 2018), regulatory framework (K.
National Research Centre for Occupational Health and Safety Regulation 2002; Liu
2019), human factors and ergonomic (Safe Work Australia 2020; ILO/IEA 2021),
health and safety by design (AIHS (Australian Institute of Health and Safety), 2019)
and corporate culture and leadership (Lo 2012). The review was intended to refine
the pattern of meaning to recapture the different perspectives emerging and ground
them to emergent principles.

An outcome-based thematic analysis was performed to test and confirm if the emer-
gent themes of OHS principles are observable in and applicable in practice. The
outcome-based analysis involved looking at the global definition of OHS and analysing
the definition against a sample of OHS outcomes, endorsed at a national level. The analy-
sis attempted to search for themes that linked the definitions with the outcome as a way
of driving the underlying OHS intent.

The global definition of OHS was obtained from the ILO and Joint ILO/WHO Com-
mittee on Occupational Health (Coppee 1998; International Labour Organisation 1998).
Samples of OHS outcomes were taken from the Health and Safety at Work Strategy
2018-2028 of the Government of New Zealand and the Australian Work Health and
Safety (WHS) Strategy 2023-2033. New Zealand and Australia have identical model
work health and safety Acts and regulatory frameworks governing work health and
safety strategies. For this reason, taking the nationally endorsed OHS outcomes for
these two countries was coherent and comparable because of the relatively similar
bases on which OHS operates.
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Principle proposition

Table 3 presents the patterns of meaning and key themes emergent for the principles of
OHS alongside themes on other dimensions of OHS. The other dimensions of OHS fall
into three main categories—Approach/mechanism, tool/process, and aim/objective.

The patterns of meaning that emerged were then further reviewed to refine the themes
emerging. Table 4 presents the key themes and their construct arrived at for OHS prin-
ciples at the end of the process of reviewing and refining the patterns of meaning and
renaming the themes.

Principle 1: Utilise a system approach in decisions affecting the work systems—work
in collaboration, in making decisions on things that affect systems of work, with
those impacted by those decisions to address functional variabilities and to consider
the broader system requirements that can impact OSH outcomes.

Principle 2: A holistic and people-centric work system—design work and work system
attuned to users’ cultural, social, and economic variabilities and physiological and
psychological capabilities to cater to their needs.

Principle 3: Integrated lifecycle coverage—address OHS requirements across all the
lifecycle stages by integrating them in designing a product or a system that forms
part of the bigger work system.

Table 3. Narrative analysis—key themes emerging.

Approach/mechanism Tool/Process Aim/Objective Principles of OHS
Policies and programmes Performance management— Priority on Holistic decent work, decent
at the national and prevention. conditions, best fit with user,

enterprise level
Implemented, monitored,

reviewed, and updated
Training, education, and

information

Documented, available,
appropriate, adequate

Business leadership
Open, responsible,
competent, committed

Risk management

Dynamic, iterative,
monitored, reviewed,
continual improvement

Design of work system

Informed design decisions,
shared learning

Participation, established
procedure, internal controls

Dissemination of training and
information—Design and
verification,

certification, authorisation,
testing, technical standards

Primary responsibility-
Organisational structures,
supervision, and control

Systematic process-
Hazard identification, risk
assessment, and risk control

using the hierarchy of control

Influence and control over design

decisions
Knowledge, skills, evidence,

experience, multidisciplinary

Protect and
promote OHS.
Improve working

conditions.

Business priority to
enhance
productivity.

Secure compliance.

Available and
accessible health
services.

task,
environment, and culture

Sustainable promote health
and safety at the source, all
users

Socially responsible Human
and cultural variabilities in
use.

Integrated

OHS with other acumen/
requirements

Address the full lifecycle
Life cycle stages, conception to
disposal, supply chain

Primary prevention

Promote OHS at source, at
design decisions

User-centered
User needs, variabilities,
capabilities, differences, user-
experience

Inclusive
Collaborative,
multidisciplinary, user
involvement,

System of work
Best fit to human and cultural
factors, providing for human
needs
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Table 4. OHS principles: emergent themes and their construct.

Utilising systems

Holistic and

approach in people-centric Integrated
Principles decisions work system lifecycle coverage Inclusive process  Sustainable design
Key Consider who it Human-centred address OHS Collaboration is The work system
constructs will impact lens to work needs across key to informed offers decent (safe
system the lifecycle and healthy) work
stages
Consider how it Considering the decision and conditions by
may impact wide design
community
impacted
Consider the The variabilities in Everyone Risk control targets

variations and
needs of those
impacted

Consider the
system in which
the design

use by different
users
Address socio-
economic needs
The social and
cultural needs of
all users

impacted can

participate early
in the
process

the source

at the point of
origin

H&S needs of the
current and future
users

output operates

Principle 4: Inclusive process—including all the actors, those directly impacted by or
interacting in the system, early in the design and decision on the work system.
Principle 5: Sustainable design—decisions that control/influence work systems target
controlling risks at the source of origin by designing and offering decent (meeting
physical and psychosocial well-being) and sustainable work and working conditions

that foster sustained growth for all current and future users.

Outcome-based analysis, searching for patterns of meaning that linked the definition
of OHS with the underlying OHS outcomes at a national level for New Zealand and Aus-
tralia, revealed similar emergent themes, Figure 6.

In Figure 6, the texts in the square boxes are the globally accepted definitions and mean-
ings of OHS. The texts in the decagon are a replication of the OHS outcomes intended at the
national level—for Australia in light blue colour and New Zealand in dark blue colour. The
arrows connecting the smaller circles indicate the emergent themes that linked the
definitions with the outcome as a way of driving the underlying OHS intent.

The result from outcome-oriented analysis resembled the themes that emerged from the-
matic analysis. However, the outcome-oriented analysis captured and corroborated only
four of the five themes that drove the underlying OHS intents in definition and outcomes.
These were—the systems approach, people-centric, sustainable, and inclusive process. Inte-
grated life-cycle coverage did not evolve as a theme in outcome-oriented analysis.

Discussions

OHS principles, so far presented, have been detailed from several different and broader per-
spectives. Regulatory frameworks, national policy instruments, or international conventions
and recommendations are some of these obvious perspectives. However, at the core of all
OHS activities, is the primary objective of prevention of or protection (of people/
workers) from the risk of harm (to physical, physiological, and psychosocial wellbeing).
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Figure 6. Outcome-oriented analysis—Emergent themes driving OHS intent and outcomes.

This paper proposed five OHS principles from a systems perspective. Each principle is
oriented towards an aspect instrumental to occupational health and safety. These aspects
are the collective system, people, product, process, and design intentions.

The principles, if applied to decisions and actions that are taken in different systems,
can be expected to provide uniformity in decision objectives and outcomes for health and
safety. Uniformity of objectives and actions can affirm the prevention of risks and pro-
tection of health and safety of workers in a work system at the optimal level.

Even the decision and action of an individual or a worker, sometimes described as
behaviour or at other times as unsafe acts in OHS discussions, are influenced by
actions and interactions that occur in different systems, individual and collectively.
Therefore, utilising a system approach means understanding these actions and inter-
actions to optimise the health and safety outcomes of the systems, individually and col-
lectively. The influence and interconnections of decisions and actions within and
between systems are well explained by the socio-technical system model or the socio-eco-
logical system model. Therefore, the imperative is to bring together the actors at different
parts of the collective system to inform each other of the impact of the decisions and
actions taken in one part of the collective system on the OHS outcomes in the other
part. The crucial task then becomes to establish ways to apply the principle to create
those opportunities for informed collaborative decisions and actions.

A holistic, people-centric work system puts people at the centre of the work, the
system of work, and associated OHS aspects. It isn’t a new concept considering the
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extent it has been promoted in the discipline of human factors and ergonomics.
However, it is not well addressed in designing work, work systems, and OHS risk man-
agement. In OHS risk conversations, what usually occurs is establishing work and
systems of work and then conducting a risk assessment to identify and apply controls
to minimise potential risks to health and safety. The holistic people-centric principles
require the actors in the collective system to (1) examine the user/worker variabilities
and needs; and (2) design work and work system intended at improving their health,
safety, and well-being holistically by eliminating potential risks and enhancing workabil-
ity and vice versa (Gould et al. 2008; European Agency for Safety Health at Work 2017).

Integrated life-cycle coverage is focused on the products that are provided to carry out
work or the functioning of a work system (Lund 2004). It focuses on examining the whole
life cycle stages of a product to identify opportunities to intervene on potential risks of
harm in life-cycle stages earlier to the use stage before the product enters the work
system. It is very much a forward-thinking principle, which demands thorough and pur-
poseful efforts mainly on gathering required data and information for its application in
risk prevention.

An inclusive process, a process-oriented aspect advocates for inclusion of those
impacted by any decisions made in any part of the system (Lund 2004; Brown 2009).
It is much broader than the worker engagement, participation, and representation
(WEPR) that is generally discussed (Farr, Laird, Lamm, & Bensemann 2019); Harris
2011). The WEPR happens at the work system or workplace level and primarily
through representation. However, inclusive processes should occur from the inception,
design, and re-design of a product or system and include all those, workers and
others, likely to be impacted by decisions or decision outputs (Brown 2009).

Sustainable design suggests integrating sustainability into the functioning of a work
system (Lund 2004; Brown 2009) as the primary intention of designing work, system,
process, or products of a work system, Sustainable design for improved health and
safety should ensure decent work, conditions of work, and provisions at work for
diverse nature and needs (both current and future) of workers. This implies considering
the ever-changing characteristics—socio-economic, mobility, gig-economy, and trans-
border migration, of the workforce in work system design (Quinlan et al. 2001; Gunning-
ham 2008; Schnall et al. 2016) and designing health and safety systems.

The key to prevention of and protection from these risks are the decisions at different
parts and levels of the system that influence or profile these risks. A sound decision is
based on rational and progressive foundations. The proposed OHS principles are envi-
saged to provide a rational foundation for sound decisions directed at progressing the
core OHS objectives.

At the business/organisation level, OHS can become the end as well as the means of the
way work is carried out or the conditions in which it is carried out. The influence or impact
of decisions on the protection from and prevention of risks can transpire in a small period
and space at the business/organisational level. Therefore, sound decisions and rational and
progressive grounds for making sound decisions become even more vital at the business/
organisational level. The proposed principles provide the ground for businesses to devise
OHS policy and practice to make OHS both the means and end, progressively.

The OHS principles proposed in this paper are the results of a review of the principles
seemingly relevant to OHS and as stated in available research literature and related
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documents. This means that the principles proposed may seem to have more theoretical
basis than practical application which may seem a limitation of the proposition.
However, to call this a limitation is a limitation in itself because it has opened the oppor-
tunity to test and validate the utility of the principles through future research and study of
their applicability in practice. Future research and study can focus on examining the
application of these principles in different parts or across a system and their utility for
example in terms of cascading effect on OHS outcomes.

The specific research focus could be to examine the application of these principles in
design decisions on projects, plant, equipment, or processes in terms of variabilities con-
sidered and the resulting OHS outcomes. The outcomes can be a decrease in injuries, ill
health, loss-time, absenteeism, or the increase/decrease in costs associated with remedial
actions on OHS or an increment in productivity, job satisfaction, or employee retention.
The key variabilities could be the work system variabilities determined by the character-
istics of work and worker or the variabilities the supply system, societal/regulatory
system, organisational system, or the work environment can introduce into the work
system. Similar research needs have been formulated into a conceptual framework by Sor-
ensen et al. (2021) as a guide to future research that informs, at multiple levels, the policies
and practices aimed at protecting and promoting workers’ health, safety, and well-being.

Conclusion

A system approach in decisions regarding work systems; a holistic and people-centric work
system; integrated lifecycle coverage; inclusive process; and sustainable design are the 5
fundamental principles of OHS from a systems perspective on which any decisions
influencing/impacting OHS should be based on for optimal OHS outcomes for a work
system. However, if the principles are not applied in practice, they will remain just mere
principles and not be effective in delivering optimal outcomes. Knowing and understand-
ing ‘how to” apply these principles in practice is key to their effectiveness. It is also impor-
tant to know where in the system one sits, as a system actor, to determine the most
appropriate ‘how to’ tools. For example, the tools at the disposal of a regulator to apply
these principles could be very different from the tools that may be effective for a designer
designing things provided to the workplace or the tools that a business is obligated to
ensure the prevention of or protection from risks to the worker in their daily operation.

The principles are opportunity-oriented as opposed to risk-oriented—seeking to
create the opportunity to eliminate or prevent risks early in the design and early life-
cycle stages of product, process, and system before the risks transpire into harm while
carrying out work or as an outcome of a work system.

Note

1. A collection of the meaning of principle from the dictionaries:

a. The Concise Oxford Dictionary - ‘1. A fundamental truth or law as the basis of reason-
ing or action, 2. Rules of conduct, 3. A general law, 4. A fundamental source or primary
element,
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b. Collins Cobuild Advanced Learner’s English Dictionary — 1. A general belief that you
have about the way you should behave, 2. Basic rules or laws, 3. General laws that
explain how something happens or works,

c. Meriam-Webster Dictionary — 1. A comprehensive and fundamental law, doctrine, or
assumption, 2. A rule or code of conduct, 3. A primary source, origin, 4. An underlying
faculty or endowment.
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