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Abstract  
The Safe System is an approach to road safety management which is considered 
international best practice. Road safety organisations at all levels are developing policies 
and strategies which incorporate Safe System thinking. Whilst guidance on Safe System 
implementation is available, local adoption and application of Safe System thinking differ, 
based on organisational structure, history, and the traditional sphere of influence in road 
safety. This research set out to determine the potential of a model for assessing how 
culturally mature organisations are in relation to Safe System thinking and application. 
Understanding how far along road safety authorities are in their adoption of Safe System 
principles and practice is important for creating consistency in implementation and 
monitoring, and identifying where further support is required. Evidence from multiple 
disciplines has been collated to create and test a Safe System Cultural Maturity Model 
(SSCMM). The philosophical and practical application of the Safe System have been 
combined with behaviour change and cultural maturity models to provide a mechanism 
for identifying where an organisation could be strengthened. A diagnostic tool, in the form 
of a question set and analytical outputs, was created to apply the model. The SSCMM is a 
valid way of exploring the cultural maturity of organisations in their progress towards Safe 
System adoption. It can act as a diagnostic tool to identify where Safe System thinking 
and actions need to be strengthened. Supporting institutions to strengthen Safe System 
culture will embed systemic thinking at the organisational level, increasing the efficacy of 
delivery. 

Key Findings   
• Safe System implementation depends on the actions of multiple stakeholders 
• Organisational culture influences the actions of stakeholders 
• Understanding Safe System organisational culture will help implementation 
• A model and tool have been developed to help measure Safe System culture 
• Diagnosing culture could help organisations to better implement Safe System 

Introduction  

The Safe System is a concept in road safety which orig
inated in Sweden and the Netherlands in the 1980s and 
1990s and has since been adopted in countries and ter
ritories across the world (Belin et al., 2012; International 
Transport Forum/Organisation for Economic Co-operation 

and Development, 2016; van Schagen & Janssen, 2000; 
Wegman et al., 2005). It is considered as best practice in 
road safety internationally (International Transport Forum/
Organisation for Economic Co-operation and Development, 
2008). The notion of the ‘Safe System’ requires a change in 
mindset to adopt a new approach of acting systemically, ac
counting for the failings of humans to eliminate death and 
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serious injury on the roads. The approach is built on the 
concept of shared responsibility, involving those involved 
in planning, building, managing, or using the road traffic 
system. A traditional approach to road safety tends to fo
cus on reducing the number of fatalities and serious in
juries (not eliminating them entirely) and tends to react to 
specific incidents, rather than proactively targeting risk as 
in the Safe System. Another fundamental difference is that 
traditional road safety focuses on dealing with non-com
pliant road users, rather than accepting that people make 
mistakes; are physically vulnerable in crashes; and that the 
road system can be designed to protect in the event of 
a collision occurring. The concept of shared responsibility 
moves away from the traditional approach of treating road 
safety risk through engineering, education, and enforce
ment delivered in isolation, and instead combining efforts 
to strengthen the whole system (Bliss & Breen, 2009; Breen 
et al., 2018; International Transport Forum/Organisation 
for Economic Co-operation and Development, 2008, 2016; 
Parliamentary Advisory Council for Transport Safety, 2018; 
Swedish Transport Administration, 2019; SWOV, 2018; 
Turner et al., 2016, 2021; Wallbank & Helman, 2021; Welle 
et al., 2018; World Health Organization, 2011, 2017, 2021). 
Many countries have been committed to Safe System 

thinking for some time (such as Australia) (Corben et al., 
2010), whilst elsewhere, the Safe System movement is gain
ing momentum in countries like the United Kingdom (De
partment for Transport, 2019; Transport Scotland, 2021). 
However, “Safe System continues to be impeded by a funda
mental differing of views in what it intends to achieve and 
how it is meant to achieve stated objectives” (Green et al., 
2021, p. 179). 
If differing perspectives of what the Safe System is exist 

within, and between, individual authorities, road safety 
partnerships (collaborations between stakeholders such as 
police, fire and rescue service, and road authorities), and lo
cal and national governments, there is a danger that any di
lution of a systematic approach risks compromising safety. 
Organisational culture is based on the shared beliefs, 

values, and behaviours of members of that organisation 
(Cooper, 2000). It is influenced by relationships, approaches 
to work, and communication, which all shape perceptions, 
behaviours, and understanding. If the collective group of 
individuals within the organisation does not share the val
ues of the system, these actions will not be taken, and the 
organisation is unlikely to function as intended (Hudson 
et al., 2000). The way in which organisations deliver in
terventions out on the roads will be influenced by the in
ternal policies, practices, and decision-making processes of 
the organisation. 
Whilst not explored explicitly in this paper, one poten

tial influence on road safety organisational culture is that 
road safety violations, particularly Safe Speeds, are often 
enforced through fines. This could create a dependence on 
fine revenue for funding road safety programs, in turn in
fluencing speed limit setting and road design to guarantee 
income. A mature Safe System makes it clear what fine rev
enue is spent on and has a culture where decision making 

is based on safety evidence, not the desire of partners to se
cure funding. 
The Safe System is an approach which requires, for 

many, new philosophical thinking regarding the improve
ment of safety on the road network. An organisation can 
state its ambition to adopt a Safe System approach but if 
the safety culture of that organisation continues to support 
beliefs and practices that do not match, it will fail to deliver 
a Safe System. 
The aim of this research is to determine if it is possible 

to create a Safe System Cultural Maturity Model (SSCMM) 
and accompanying diagnostic tool to assess the readiness 
of road safety organisations in the adoption and implemen
tation of Safe System thinking and actions. The purpose is 
to assess the safety culture of individual road safety organ
isations, and therefore, it is anticipated that the model and 
the tool will be of assistance to those with road safety re
sponsibility, including road authorities, police forces, fire 
and rescue services, local and national government, and 
road safety partnerships. Once a level of maturity has been 
diagnosed, the organisation can use the findings to identify 
where improvements need to be made to the safety culture, 
through changing practice and/or beliefs. 
A SSCMM can be used to assess the degree to which the 

Safe System approach is permeating policy and practice. 
Based on the establishment of a cultural maturity index, 
analysis of intrinsic and extrinsic motivations, underpinned 
by a behavioural framework, it can be used to highlight the 
readiness of road safety organisations in fully embracing 
and implementing a Safe System approach. 

Methods  

To create a SSCMM, multiple elements need to be brought 
together. These include an understanding of Safe System 
meaning, actions, and what it involves in practice. It also 
requires an understanding of how to define and measure 
cultural maturity. A mechanism to enable change within 
organisations should be identified. Finally, it requires a 
method for linking the concept of cultural maturity with the 
specifics of Safe System delivery. 
The Safe System element of the model requires the iden

tification of external actions which would be expected to 
be delivered by an organisation that is culturally mature. 
To determine what best practice suggests are the required 
actions to deliver a Safe System, a review of international 
guidance manuals was undertaken, cataloguing and syn
thesising identified actions (Bliss & Breen, 2009; Breen et 
al., 2018; International Transport Forum/Organisation for 
Economic Co-operation and Development, 2008, 2016; Par
liamentary Advisory Council for Transport Safety, 2017; 
Swedish Transport Administration, 2019; SWOV, 2018; 
Turner et al., 2016, 2021; Wallbank & Helman, 2021; Welle 
et al., 2018; World Health Organization, 2011, 2017, 2021). 
A total of 16 manuals and guidance documents used in

ternationally were reviewed to identify over 100 Safe Sys
tem actions. A workshop of road safety experts in the 
United Kingdom (UK) was held to review the applicability 
of the 48 most frequently cited actions, determining that 
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these were all appropriate, particularly in the UK setting. 
These actions are shown in Table 1. 
Safe System models often include the mechanisms of 

change required to deliver actions across the various com
ponents. To ensure that the range of potential change 
mechanisms were identified, a review of Safe System mod
els was conducted. Four Safe System models were examined 
from: Loughborough University Design School safe system 
course (Parliamentary Advisory Council for Transport 
Safety, 2017); Australia (Commonwealth of Australia, 
2022); New Zealand (NZ Transport Agency, 2016); and 
Canada (Canadian Council of Motor Transport Administra
tors, 2016). 
Figure 1 shows an example of a Safe System model, 

based on characteristics used in the four reviewed models. 
All tend to include the overall purpose at the centre of ‘Vi
sion Zero’, which is an ambition to eliminate death and se
rious injury from crashes on the roads. The middle ring of 
the model sets out the Safe System pillars or components 
required to create the Safe System. In some models, there 
are five pillars (Safe Roads, Safe Road Users, Safe Speeds, 
Safe Vehicles, and Post Collision Response). In other mod
els, an additional pillar of ‘Road Safety Management’ is in
cluded. Whilst not necessarily shown in the models explic
itly, the Safe System also includes the central principles 
that: 

The four Safe System models reviewed contained compa
rable change mechanisms; there are differences in empha
sis and some change mechanisms only featured in single 
models. The change mechanisms used across these models 
were grouped into eight overarching change mechanisms 
for use in the SSCMM and the identified 48 actions arranged 
according to the change mechanisms. These change mech
anisms are: 

With the Safe System defined by the actions identified 
in international guidance, the other major element of the 
SSCMM is a method of defining cultural maturity. Cultural 
maturity has developed in recent years as a method of mea
suring how developed an organisation’s safety culture is. 
There is no single definition of ‘organisational culture’ nor 
is there one for ‘safety culture’; one paper summarised it 
as consisting of three elements: the person (how people 
feel, their attitudes, and values); the situation (the organi

sation’s safety management systems); and behaviour (what 
people do) (Cooper, 2000). 
There are different methods which can be used for mea

suring and evaluating the safety culture of an organisation. 
Questionnaires can be used to evaluate the ‘person’ ele
ment, whilst auditing and reviewing the safety manage
ment system can measure the ‘situation’ and checklists can 
be used to assess ‘behaviour’. Questionnaires can be used to 
measure the ‘safety climate’, which describes the attitudes 
and beliefs of an organisation at a certain time. It means 
that cultural maturity can improve or degrade, depending 
on the attitudes and beliefs of the organisation’s members 
over time. 
A review of cultural maturity models used across a vari

ety of sectors were assessed for applicability in road safety 
(Fekadu et al., 2021; Fleming, 2001; Foster & Hoult, 2013; 
Hudson, 2001, 2003; Hudson et al., 2000; Hudson & 
Willekes, 2000; Lingard et al., 2014; Parker et al., 2006; 
Prochaska, 1995; Reason, 1997; Warszawska & Kraslawski, 
2016; Westrum, 1993). Many of the models are not about 
assessing safety culture on its own but also suggest a strong 
relationship between the culture of an organisation and the 
development of a systems approach. 
A SSCMM was created, bringing together Safe System 

components, cultural maturity principles, and thinking on 
organisational behaviour change. The model is accompa
nied by a diagnostic tool for use within organisations to de
termine levels of Safe System cultural maturity. 

Safe System components    

The Safe System components of the SSCMM were identified 
by reviewing international guidance and cataloguing the 
actions recommended; the common components in the lit
erature covering the five pillars; and the actions required 
to build these pillars. These were aligned to Safe System 
change mechanisms. Safe System principles focus on hu
man fallibility and fragility; shared responsibility; and the 
simple imperative that no human being should be killed or 
seriously injured as the result of a road crash (International 
Transport Forum/Organisation for Economic Co-operation 
and Development, 2016; Parliamentary Advisory Council 
for Transport Safety, 2017; Swedish Transport Administra
tion, 2019). 

Cultural maturity   

Cultural maturity models seek to measure the characteris
tics which inform an organisation about its safety culture. 
Grading systems are embedded into models, which indicate 
where the organisation currently is and can be used to iden
tify ways in which the safety culture can mature. 
Eleven cultural maturity models were assessed from 

multiple sectors (covering safety and occupational health; 
coal and mining; human resources; nuclear management; 
and management) to determine applicability. Models tend 
to follow progressions from a position where there is no 
or a limited safety culture through to an organisation with 
safety fully embedded. The applicability of models to the 
SSCMM were assessed as to determine: 

• People make mistakes 
• The human body is vulnerable in the event of a colli

sion 
• There is a shared responsibility to prevent death or 

serious injury 
• The system as a whole combines to reduce the sever

ity of a collision when one does occur 

• Research, monitoring and evaluation 
• Education and communication 
• Standards and training 
• Design and engineering 
• Leadership and co-ordination 
• Compliance and enforcement 
• Investment 
• Legislation and regulation 
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Table 1. Synthesised Safe System actions from international guidance documents         

Safe 
Roads 

Review and audit roads/roadside infrastructure to ensure that the specific safety needs of all road users (especially 
vulnerable road users) are incorporated into changes/measurements 

Segregation of different modes of traffic and travel 

Traffic-calming measures (humps and chicanes as effective interventions) alongside ‘self-explaining’ and intuitive signage/
design (Intelligent Road System) 

Functional hierarchy and classification of roads based on differentiation of road design/risk factors 

Operationalise safe impact speed thresholds for different collision scenarios (30 km/h when used by cars and VRUs; 50 km/h 
for possible side on collisions; 70 km/h for frontal collisions 

Separate oncoming traffic on high-volume and high-speed roads (particularly in excess of 70 km/h) 

Integrated technological traffic management systems where warning mechanisms; information dissemination; and 
monitoring and detection operations are utilised (intelligent infrastructure) 

Use of star rating tools to carry out risk mapping and meet minimum technical standards (iRAP etc.) 

Provide crash protective roadsides to address run-offs 

Road safety infrastructure should be implemented systematically with recourse to land use and mobility planning (route 
travel) where a modal mix is present 

Promote the Safe System philosophy/approach to road safety engineering practice through training and advocacy 

Framing and evaluation of road safety infrastructure in terms of wider road traffic health and environmental outcomes 
(traffic flow; speed reduction; physical activity; air quality etc.) 

Consideration given to treatments which specifically address the transition from rural (high speed) to urban (low speed 
areas) 

Expansion of public transport accessibility, orientate developments and initiatives around public transport and active travel 
mobility corridors that connect places 

Safe 
Road 
Users 

Ensure the behavioural standards and system consider the needs and well-being of vulnerable and high-risk road users, 
particularly young and older drivers 

Measurement of Safety Performance Indicators relating to key risk factors a) alcohol and drug use, b) seatbelt/child restraint 
use, c) helmet use, d) hand-held device use, e) speeding 

Targeted and evidence-based road safety interventions and education (age appropriate and demographics etc.) 

Set out and provide regularly updated traffic rules, penalties and codes of conduct for specific road user activity 

Synergised road safety policies, supported by research activities relating to specific road user groups (knowledge transfer) 

Prioritisation and promotion of active travel modes, and incentivisation of a modal shift away from private motorised-vehicle 
use 

Targeted and ‘social marketing’ interventions and campaigns underpinned by Safe System and behavioural insight; 
accompanied by ‘compliance orientated’ messaging that connects enforcement with education through publicity/avoid 
simple non-compliance ‘threat’ messaging and sole focus on traffic rules 

Safe 
Vehicles 

Provide intelligent assistance to driving tasks to mitigate the risk of loss of control and collision with other road users and the 
infrastructure 

European/Global New Car Assessment Program (Euro NCAP) star ratings 

Promoting pedestrian-friendly vehicle design to reduce risks to VRUs 

Seat belt anchorages and ISOFIX child restraint anchorage points 

Intelligent Speed Assistance (ISA) (voluntary, overridable and mandatory systems) 

Improved crashworthiness for pedestrians (head form to windscreen testing) 

Inclusion of vehicle safety requirements/standards in public procurement policies and fleet operators 

Advocate for more action on demonstrably effective vehicle safety measures and closely monitor international development 

Provide vital crash protection of a range of crash scenarios and age and gender characteristics for road users both inside and 
outside of the vehicle 

Intelligent Transportation Systems (ITS) 

Safe 
Speeds 

Adoption of speed related Safety Performance Indicators 

Review of national road classifications to ensure alignment of road function, design and layout and speed limit to ensure 
credible and appropriate speed limits 

Intelligent Speed Assistance (ISA) to help drivers comply with speed limits 

Penalties for speeding that are adequate and aligned with the risk speeding creates and that genuinely deter, such as high 
fines or a licence demerit point system or loss of licence for novice drivers 

Roll out a program of average speed cameras, fixed site and mobile cameras on motorways and primary roads to improve 
compliance 
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Acknowledge the role of speed as a parameter of the Safe System and establish its better management as a priority for the 
road network, through a wide-ranging review 

Manage speed on rural roads and highways to levels that favour the probability of survival in the case of a collision, 
considering the possibilities of side-impact, head-on and off-road crashes 

Post 
Collision 
Response 

Lead agency/unit to co-ordinate the care response for people injured and assemble relevant research/information 

Post-collision care given sufficient attention within road safety strategies 

Trauma management and emergency training for responders 

Long-term and holistic rehabilitation service access – to mitigate the risk of long-lasting physical and psychological damage 
of people involved in RTCs 

High standards for data collection and utilisation 

Emergency training for non-medical professionals (bystanders as lay responders) 

Trauma registry to monitor performance and trends for post-collision response and care dynamics 

Oversight of rescue services and investigation 

Unique countrywide emergency number 

eCall or Crash Emergency Call System to trigger an emergency response by an in-vehicle sensor 

Figure 1. Safe System model showing mechanisms of       
change in the outer circle      
Source: Agilysis, 2022 (based on models by Commonwealth of Australia, 2022; Parlia
mentary Advisory Council for Transport Safety, 2017; NZ Transport Agency; Canadian 
Council of Motor Transport Administrators, 2016 

After assessing existing models, the Hudson and Parker 
safety culture ladder, or ‘Hearts and Minds’ model (Hudson, 
2007) emerged as the most appropriate base model for the 
SSCMM. Figure 2 shows the levels of maturity defined in the 
Hearts and Minds model. Westrum developed a Typology of 

Organisational Culture to distinguish safety cultures, mov
ing from Pathological (where those in the organisation cares 
more about not getting caught than safety), through Cal
culative (where logical necessary steps are blindly followed) 
to Generative where safe behaviour is integrated into every
thing the organisation does (Westrum, 1993). A safety cul
ture will only exist in the later stages of the model, with 
earlier stages describing an unsafe or immature culture in 
relation to safety. In a Generative organisation, all members 
of staff, including senior leadership will be fully committed 
to the safety culture. 
The Hearts and Minds model extends Westrum’s model 

to add Reactive and Proactive. In a Reactive culture, safety 
is starting to become a more important value but beliefs, 
methods and working practices are still rudimentary. Be
liefs that safety is worthwhile can start to be established in 
the Proactive stage (Hudson et al., 2000). 
Whilst Hudson and Parker’s five stages are applicable to 

road safety with regards to what each stage relates to, we 
have altered some of the stage labels to align with other 
maturity frameworks related to Safe System. The Asian De
velopment Bank (ADB) has recently created a framework to 
support low- and middle-income countries in their self-as
sessment of road safety capacity (Small et al., 2023). The 
International Transport Forum (ITF) has developed a prac
tical tool to help countries, organisations, and projects to 
make progress in Safe System implementation from a prac
tical perspective (ITF, 2022). To align these two frameworks 
with the SSCMM, the three organisations have decided to 
align terminology and use the five stages of: ‘Vulnerable’, 
‘Emerging’, ‘Developing’, ‘Maturing’, and ‘Advanced’. 
The descriptions used for the five stages of Hudson’s 

adaptation of Westrum’s safety culture model can be used 
to explain how road safety organisations respond to Safe 
System thinking: 

1. Whether the model could be used as a cultural assess
ment to gauge the level of performance or alignment 
with specified principles and best practice 

2. Whether the model could be used to qualify the char
acteristics present at each ‘level’ of cultural maturity 

3. Whether the model lends itself to systems-type 
thinking and the integration of different work areas 
as a measure of operational effectiveness 

• Vulnerable (Pathological)  – Road collisions are 
caused by road users’ illegal behaviour. Organisations 
concentrate on delivering minimal road safety activ
ities required to avoid intervention from regulatory 
bodies. 
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Figure 2. Hudson and Parker safety culture ladder (Hearts and Minds model)           
Source: Hudson, 2007 

The Hearts and Minds project commenced in the Health, 
Safety and Environment sector, with the intention of es
tablishing a workforce which is self-driven or intrinsically 
motivated to perform safe behaviour. A safety culture will 
exist with individuals who engage in good practice auto
matically and where there are no barriers to perform work 
in the best and safest possible ways. The model relates val
ues to behaviour, and “shows how values underlie beliefs, 
but also that barriers can ensure that people hold beliefs 
that mean that they feel incapable of attaining their values” 
(Hudson et al., 2000, p. 1). It could be that people value 
safety but also believe that implementing safety measures 
is expensive or that issues will not occur in their particular 

environment, so safety issues can be put to one side whilst 
they concentrate on production. Therefore, the difference 
between the Hearts and Minds project and other programs 
is that others have aimed to ensure that people are allowed 
to perform the right behaviours to be safe. The Hearts and 
Minds program is designed to act at the levels of values and 
beliefs (Hudson et al., 2000). 
The concept of motivation is central to the Hearts and 

Minds model, acting as a driving force for behaviour. People 
can be motivated to act safely but they could also be moti
vated to act quickly, for their own comfort, or for the prof
itability of the company. 
With Safe System implementation, it is necessary to 

have well-informed actors who believe in the common goal 
of the elimination of death and serious injury and are will
ing to target road risk collectively and proactively. The in
ternal culture of a road safety organisation will influence its 
priorities and the activities it undertakes externally on the 
road network. 

Organisational Behaviour Change    

The SSCMM requires a mechanism for operationalising Safe 
System actions, and a method for shifting values and beliefs 
from traditional road safety approaches to the adoption of 
Safe System values and beliefs. The ISM model (Darnton & 
Horne, 2013) is based on theory and evidence which show 
that people’s behaviour is influenced by three different con
texts: the Individual, Social, and Material, as shown in Fig
ure 3. 
At the centre of the ISM model is the Individual. As with 

the Hearts and Minds model, motivations reflect the val
ues, beliefs, and attitudes of individuals and influence how 

• Emerging (Reactive)  – Organisations take road 
safety seriously but focus on remedial measures after 
collisions have taken place. 

• Developing (Calculative)  – Road safety data are im
portant for directing activities, but Safe System 
thinking is a management concept and is not present 
in general working practices. 

• Maturing (Proactive)  – Safe System thinking starts 
to become embedded across the organisation. Road 
safety is seen as proactive, identifying weaknesses 
that could lead to collisions prior to them occurring. 
Collaboration with organisations across the system is 
key. 

• Advanced (Generative)  – Safe System thinking is an 
integral part of the organisation’s operations, with 
active participation at all levels. The organisation 
champions the Safe System philosophy across the 
road safety sector, working closely with partners and 
stakeholders. 
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Figure 3. The ISM Model    
Source: Darnton & Horne, 2013 

they behave (Darnton & Horne, 2013). For a shift to Safe 
System approaches, individuals within an organisation will 
need the motivations to behave in a Safe System way with 
the procedural knowledge (know how) and factual knowl
edge (know what) to apply Safe System principles to the 
road network. Traditional road safety approaches may be 
affected by habits, through automatic and frequent activi
ties delivered over time. 
Surrounding the Individual in the ISM Model is the So

cial. To inculcate the Safe System, the social context will 
need to be one where institutions, leaders, and networks 
are based on Safe System thinking, in turn influencing 
norms, roles, identities, tastes, and meanings. The outer 
context of the ISM Model is the Material. For the Safe 
System, the materials, technologies, objects, infrastructure, 
and time will need to be invested by organisations to enable 
individuals and teams to deliver Safe System interventions. 
The ISM model is a useful framework for understanding 

the contexts which shape the behaviour of individuals and 
therefore, is useful for assessing Safe System cultural matu
rity. The model has been incorporated into SSCMM through 
the question set, providing insights as to where organisa
tions may need to concentrate efforts to improve Safe Sys
tem culture. The question set explores attitudes (both indi
vidual and collective), actions, and processes, reflecting the 
influences of the individual, social, and material. 
The ISM model is a version of the socio ecological model 

already integrated in Australia into road safety practice. 
The approach works well for embedding the concept of 
shared responsibility and identifying the tools and influ
ence required to implement effective policy and practice 
(Australian Government, 2019). 

Figure 4. Safe System Cultural Maturity Model      
Source: Campsall et al., 2022 

Bringing the models together     

To determine the Safe System cultural maturity of an or
ganisation, three models are adapted and combined, as 
shown in Figure 4: Safe System principles and practice; el
ements of the Hearts and Minds model (Reason’s charac
teristics of safety culture (Reason, 1997) and Parker and 
Hudson’s adaptation of Westrum’s safety culture model 
(Hudson et al., 2000), moving through five stages from Vul
nerable to Advanced; and the ISM Model explaining how 
values and beliefs can be formed and can influence safety 
behaviour. In our model, we have chosen the words ‘con
struction’, ‘application’ and ‘operation’ to describe the ele
ments that influence safety culture. 
Reflective of the ISM Model and Hearts and Minds’ 

model concepts, ‘Construction’ is at the centre of the SSCM 
covering beliefs, attitudes, and values of individuals to
wards the Safe System and the rules they must adhere to for 
Safe System delivery. 
‘Application’ is the way we describe the social context 

of Safe System application using roles, symbols, language, 
and customs. If application is strong, the organisation will 
manifest these cultural constructs in the vocabulary it uses, 
the roles that people in the organisation adopt (both formal 
and informal), and the customs which develop. 
The outer circle of the SSCMM is ‘Operation’, which we 

propose is comprised of the change mechanisms used to 
deliver Safe System actions on the roads. An organisation 
with individuals holding Safe System beliefs and values will 
talk Safe System talk and deliver it through using all these 
change mechanisms (in partnership with other actors in the 
system). 
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Results  

Creation of the SSCMM is not purely a theoretical exercise. 
The concepts behind it have been used to define Safe Sys
tem cultural maturity and devise a question set for diagno
sis. 

Safe System Cultural Maturity Stages      

Individuals often struggle to articulate what the prevailing 
safety culture of an organisation is like; it is more realistic 
to explore with them the prevalent behaviours (operation) 
to understand what these reveal about the underlying 
safety culture. Hudson and Parker’s adaptation of 
Westrum’s model was used to categorise Safe System cul
tural maturity, on a scale from Vulnerable to Advanced, 
probing the operational layer of the model. By creating a 
set of statements that express the five levels of cultural ma
turity in language that is relevant to the field of road safety 
and with a clarity that could be understood throughout the 
organisation, staff can be helped to evaluate the prevailing 
level of maturity without needing to describe this for them
selves. 
It was important to define the five stages of cultural ma

turity specifically for Safe System thinking. By describing 
what an organisation will be doing, saying, and thinking at 
each stage, it can understand how to progress to become 
more mature. Figure 5 describes each of the levels in terms 
of what all staff say, what all staff do, what all staff think, 
and what the organisation needs to do to move to the 
next stage. These descriptors in other fields provide details 
about the expected benchmarking, audits, and reviews un
dertaken for health and safety (Parker et al., 2006); ap
proaches to leadership and organisational goals and values 
(Warszawska & Kraslawski, 2016); or risk management in 
the minerals industry (Foster & Hoult, 2013). 

Question Creation   

To determine the cultural readiness of road safety organisa
tions, a survey tool was created and tested with a selection 
of representatives in 10 road safety partnerships and one 
national road authority from across the UK. A parallel study 
was undertaken where representatives were interviewed to 
understand their road safety priorities and issues. 
The tool is diagnostic to highlight the current overall 

health of a Safe System culture; it is evaluative to consider 
progression (or regression) over time; it is comparative to 
benchmark against other organisations; and should be 
transformative, by pinpointing the components, change 
mechanisms, and actions which remain weak and in need of 
further improvement. 
Each question had five corresponding statements, which 

describe actions to reflect the five cultural maturity stages. 
Statements reflecting an ‘Advanced’ position include the 
implementation of the Safe System actions identified in the 
international literature, whilst ‘Vulnerable’ statements de
scribed an organisation where no efforts were made to im
plement Safe System thinking in that policy/delivery area. 
The Hudson and Willekes descriptions were used as a start

ing point to describe the likely actions, attitudes, and posi
tion of an organisation at each cultural maturity stage. An 
iterative and collaborative process was completed to pro
duce 22 questions and statements, designed to be short and 
simple and avoid jargon, where possible. The statements 
also ensure they include the identified Safe System actions, 
across the Safe System pillars, and include the identified 
mechanisms of change. The full set of 22 questions cover 
the SSCMM model components related to Construction, 
Application, and Operation. 
The questions and statements are designed so that a re

spondent selects the statement they believe most closely 
represents their organisation for each question. The state
ments are randomised for each respondent and the cultural 
maturity headings and scores are not included in the tool, 
with the respondent selecting 22 statements in total, one 
for each question. Table 2 provides an example question 
showing the associated statements to select from aligning 
with what do we say, what do we do, what do we think and 
what do we need to do? The intention is that the state
ments are responded to by many employees performing 
varied roles across the organisation. This would include se
nior leadership, middle management, and lower-level staff, 
covering functions from decision-making to delivery. This 
will provide insight into the prevailing Safe System cultural 
maturity and help to diagnose where in the organisation 
the culture is stronger and where work to improve the cul
ture is required. 

Scoring  

A scoring method was used for the Westrum Safety Culture 
Scale, which has also been used in the SSCMM (Hudson & 
Willekes, 2000). These ranges are shown in Table 3. 
Each statement was scored from 1 to 5 to reflect the five 

cultural maturity stages, with averages calculated across 
respondents to coincide with the ranges in Table 3. Each 
question was linked to a Safe System pillar, and the state
ments included the Safe System actions identified in the 
early review of international guidance. The change mecha
nisms used to deliver the actions were also associated with 
individual statements. By classifying statements by change 
mechanism and Safe System pillar, it allowed for analysis of 
scores in multiple ways. For example, the question in Table 
2 was linked to the Safe System Pillar of Road Safety Man
agement and change mechanism of leadership and coordi
nation. 

Discussion  

This study set out to determine if it was possible to di
agnose the Safe System Cultural Maturity of a road safety 
organisation. The SSCMM and survey create a detailed di
agnostic output reflective of the organisation’s current 
alignment to Safe System best practice, pinpointing where 
construction, application and/or operation need to be 
strengthened. These organisations will then need to engage 
in a programme to collectively plan how the prevailing 
safety culture might be improved. Because the questions 
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Figure 5. Safe System Cultural Maturity Stages      
Descriptions created by authors, aligned to Hudson and Parker’s framework 
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Table 2. Sample question from the Safe System Cultural Maturity Model          

Questions Vulnerable Emerging Developing Maturing Advanced 
Safe System 
Pillar 

How does 
Safe System 
impact on 
the actions 
of the 
organisation? 

It is a 
concept 
adopted at 
Government 
level. The 
Safe System 
does not 
really affect 
how we 
work. 

We're 
starting to 
think about 
how we 
apply Safe 
System. It is 
early days 
and not all 
colleagues 
understand 
it. There are 
only some 
Safe System 
pillars that 
we can 
influence. 

Leaders and 
managers 
feel the Safe 
System is 
important to 
us. They talk 
about our 
commitment 
to Safe 
Systems. 
However, it 
does not 
significantly 
change what 
we do day to 
day. 

We are actively 
working 
towards 
adopting a Safe 
System 
approach. We 
are working 
hard within our 
organisation 
and with our 
partners to 
ensure 
responsibility 
for Safe System 
delivery is 
shared. 

Safe System 
thinking is 
embedded into 
everything we do. 
We champion the 
philosophy of the 
Safe System, 
working 
extensively with 
partners and 
stakeholders to 
promote 
implementation 
beyond our own 
network. 

Road Safety 
Management 

Change 
Mechanisms 

Leadership 
and co-
ordination 

Table 3. Scoring method from the Westrum Safety       
Cultural Scale   (Hudson & Willekes, 2000)     

Cultural Maturity Level Score 

Vulnerable 1.0 – 1.5 

Emerging 1.5 – 2.5 

Developing 2.5 – 3.5 

Maturing 3.5 – 4.5 

Advanced 4.5+ 

link to explicit actions and relevant change mechanisms in 
the literature, their scores can direct them to target priority 
actions that will improve Safe System application and en
hance the safety culture through use of a standardised tool 
and will allow organisations to appropriately identify and 
allocate policy, funding, and training. 
The SSCMM is not the only tool being developed to as

sess Safe System readiness. The World Health Organization 
has similarly used Hudson and Parker to describe the evolu
tionary concept of road safety cultures (Iaych, 2022), whilst 
the ADB has developed a tool to assess Safe System im
plementation at the country level (Small et al., 2023). The 
ADB framework helps low- and middle-income countries 
in their self-assessment of road safety capacity and iden
tify the most useful next steps in development. The ITF has 
published a guide, which also sets out stages of Safe System 
development (ITF, 2022). The ITF tool supports countries, 
organisations, and projects with Safe System implementa
tion from a practical perspective, outlining the different 
types of activity delivered at different levels of maturity. 
These tools can sit alongside the SSCMM as complemen
tary approaches, although none of these other tools explore 
organisational culture and the methods to influence safety 
culture, instead focusing on actions or capacity building. 
All of these tools may experience the same contextual 

barrier that might prevent their adoptions and efficacy: 
namely, how to move organisations and countries from the 
lowest stage of development (where no Safe System prin
ciples are deployed) to starting on Safe System implemen

tation. This is particularly pertinent to low- and middle-
income countries, where road safety can represent a large 
public health issue but a low priority for action. General 
safety culture models may provide a starting point to help 
such countries instigate their Safe System thinking. 

Study strengths and limitations     

There are multiple tools which exist to measure ‘safety cul
ture’, with the purpose of informing an organisation about 
its workforce management systems and how they create 
safe outcomes. The SSCMM measures an organisation’s 
adoption of roles, practices, and programs that facilitate 
delivery of the Safe System as a road authority. The existing 
safety culture tools and models do not have the specificity 
of Safe System application and are unable to guide road 
safety organisations in the principles and actions required 
to adopt this best practice road safety approach. The SS
CMM fills this gap. 
A limitation of the SSCMM could be that, to date, it has 

only been tested on a small sample of organisations, all of 
whom are based in the UK. Further testing, and potential 
refinement, is required to determine its wider applicability. 
Working closely with organisations to implement cultural 
change programmes will test the effectiveness of Safe Sys
tem implementation initiatives, and results of the sample 
analysis, alongside further testing will be published in fu
ture articles. 
Another potential limitation is that there could be con

founding factors which influence the application of Safe 
System interventions, including funding and political 
alignment. The model does not account for this but could 
be used to identify such factors, leading to further organi
sational investigations. 

Conclusions  

The Safe System Cultural Maturity Model proposed here 
is built from international guidance manuals and evidence 
across disciplines of road safety, cultural maturity, and or
ganisational behaviour change. The actions included were 
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categorised into change mechanisms, which were identified 
in Safe System models internationally. 
The cultural maturity elements of the SSCMM are also 

based on an in-depth evidence review. The Hudson and 
Parker ‘Hearts and Minds’ model is familiar to many safety 
organisations, and it has been used in multiple safety con
texts. For the SSCMM, the cultural maturity element is en
hanced by the inclusion of the ISM model. This focus on the 
individual, social, and material maps well onto Safe System 
thinking as the choices of an organisation are based on the 
attitudes, knowledge, and beliefs of its individual members; 
the norms and values of the organisation; and the resources 
available to it. 
The theoretical part of this study has resulted in a robust 

explanation of how cultural maturity can influence Safe 
System thinking and application. The aim, however, was to 
test whether cultural maturity could be diagnosed. 
The purpose was to create a question set which could be 

diagnostic of an organisation; allows comparisons between 
organisations; can be used to evaluate progression or re
gression over time; and to support transformation of organ
isations in specific components, change mechanisms and/
or actions. Initial testing has demonstrated that the tool 
provides this function and could be transformative in the 
way Safe System support is provided to road safety organi
sations. 
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