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The Zero Accident Vision (ZAV) is a promising approach developed in industry, but not so much
addressed by the safety science research community. In a discussion paper in Safety Science (2013) a call
was made for more research in this area. Three years later is a good time to take status of developments in
this field. A first set of empirical studies has been published, several authors see new perspectives with
the vision, while misunderstandings still flourish with a focus on ‘zero incidents’ as a ‘goal’, rather than
the ‘vision’ that all occupational incidents are preventable. This has thus given rise to fundamental
criticism of ZAV with some authors seeing ZAV as an unjustified and misleading pretention that is
counter-productive for safety. In this paper an overview is given of the knowledge developments in this
respect, as well as on the discourse on the controversial aspect of ZAV.
There appears to be consensus that merely promoting traditional safety management or accident pre-

vention will not lead to significant new improvements in safety. Six innovative perspectives associated
with ZAV are identified and presented in this paper, which together offer a range of possibilities for both
industry and for the safety science community to develop new practices and knowledge that may provide
significant improvements in safety. The call for more empirical research into this challenging area is
relevant for the advocates of ZAV as well as for its critics.

� 2016 Elsevier Ltd. All rights reserved.
1. Introduction utopia? And if so, is it also possible (and desirable) to prevent all
The Zero Accident Vision (ZAV) is based on the assumption that
all (serious) accidents are preventable. ZAV is then the ambition
and commitment to create and ensure safe work and prevent all
(serious) accidents in order to achieve safety excellence. This is a
high ambition and it often gives rise to several misunderstandings
that focus on ZAV as a ‘goal’ of zero accidents, rather than as a
‘journey’ and a ‘process’ of creating safe work (safety excellence).
ZAV gives rise to fundamental questions such as: Is it in reality
possible to prevent all serious accidents, or is this some kind of
minor accidents? Don’t we need the experience of incidents and
accidents to attain knowledge on complex systems’ vulnerabilities
and remain motivated to safety leadership? How can such a bold
ambition be realised, and what strategies are most promising? Etc.

Zwetsloot et al. (2013a) called for more research into this chal-
lenging area. The paper stated that ZAV was developed in industry,
and needed more attention from safety researchers. The paper
received a lot of attention, and was selected as the ‘editor’s choice’
of the Safety Science journal and certainly did generate responses.
Now, more than three years later, it seems to be a good moment to
take status of developments in this field as some research has
already been published within this field, with both positive
responses as well as criticism and scepticism in some other papers.

The aim of this paper is to give an overview of the recent ZAV
research published so far, to summarise and evaluate the ZAV
criticism, to strengthen the scientific discourse on ZAV and to fur-
ther clarify the innovative perspectives associated with ZAV.
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The paper comprises three parts: (1) the status of the scientific
discourse, (2) a short section describing some important develop-
ments in policies and practices promoting ZAV (mainly at the level
of national and international policy making), and (3) a section
focusing on innovative perspectives of ZAV. The latter makes use
of the authors’ experiences while carrying out a two-year European
research project on ZAV implementation in 27 companies, as well
as other research findings presented in the first part of this paper.

2. The broader business context for the development of ZAV

In the previous ZAV paper (Zwetsloot et al., 2013a), ZAV was
addressed as a member of the ‘family of Vision Zero’, e.g. zero
defects, waste and traffic accidents. The industrial experience with
the broader family of Vision Zero was thereby suggested to be an
important reason to explain that ZAV was more easily recognised
in industrial practice than it was in the safety science community.
It actually implied that ZAV was part of a broader development,
and that for a large part took place outside the research
community. A basic understanding of this broader context wherein
ZAV is developed and is still developing might therefore be very
useful.

First, attention will be paid to this broader context, making use
of a recently published book of a well-known business analyst of
future trends (Singh, 2012), as well as an article in the business
journal Forbes (Singh, 2014). The book as well as the paper focus
on the ten ‘Mega Trends’ that in the coming decade are likely to
have major impacts on the developments in business as well as
society at large. Singh defines Mega Trends as ‘‘global sustained
and macro-economic forces of development that impact busi-
nesses, economy, society, cultures and personal lives, thereby
defining our future world and its increasing pace of change”
(Singh, 2012, p. 4). Examples of the Mega Trends are ‘smart is
the new green’ and ‘eMobility’, as well as ‘innovating to zero’.

According to Singh, ‘innovating to zero’ is different from the
other nine Mega Trends: it is a Mega Vision; it is more a concept
than a real happening. It implies the desire for perfection in our
society: a ‘zero concept’ world with a vision on zero carbon
emissions, zero crime rates, zero accidents, carbon-neutral cities,
etc.

‘‘Although this seemingly perfect world sounds almost impossible,
the point is that governments and companies today are moving
towards this ‘picture perfect’ vision of eliminating errors, defects
and other negative externalities, and along that very journey creat-
ing for themselves huge challenges and opportunities. We might
not achieve this goal in a decade or ever, in some cases, but we
humans can make this as our ultimate goal. Even if we achieve half
of the set objective – it will be huge progress. It will make a real dif-
ference to society”.

[Singh (2012, p. 46)]

Innovating to zero is not just a mere ‘programme’ but a way of
running and innovating one’s business (Singh, 2012, p. 57).

‘‘It is not a trend that is incorporated by individuals or companies
overnight. It is a gradual process, a journey that will create oppor-
tunities, demand investments, and yield long-term returns. The
most remarkable feature of this Mega vision is that the ultimate
opportunity lies not in attaining the actual goal itself, but in
capitalising on the opportunities that would lead to it (our
underlining). Success in innovating to zero requires an innovation
agenda that bravely talks of breakthroughs in the face of radical
goals- goals that intend to create a better world, a zero concept
world, which is free of unhelpful externalities and defects. It also
needs a strong culture from people within that ecosystem”.

[Sing (2012, p. 59)]
The text above emphasises the innovative nature of ZAV, its
close relationship with running business, and describes it as a jour-
ney generating many opportunities along the way to creating and
ensuring safety, and the importance of the organisational culture.
This sketches an important context for understanding and evaluat-
ing both the industrial experiences with implementing ZAV, as
well as the responses to the ZAV 2013a paper. We address the
innovative aspects in the last part of this paper.

3. An overview of responses to the ZAV paper and the broader
literature

Google Scholar is a useful tool to attain an overview of the
responses to scientific papers. In principle it includes all papers
in international peer-review journals, but it also aims to include
broader (scientific) literature. As of March 4, 2016, Google Scholar
mentioned 23 unique citations of the ZAV paper (Zwetsloot et al.,
2013a). Three of these publications present empirical research on
practices of ZAV implementing companies (Koivupalo et al.,
2015; Twaalfhoven & Kortleven, 2016; Young, 2014). We also take
into account a recent report that we know of first hand (Zwetsloot
et al., 2015). These four publications represent the type of empiri-
cal research we hoped to be triggered by the call for research into
ZAV’ (Zwetsloot et al., 2013a).

Five of the papers mentioned in Google Scholar, all with the
same primary author, are critical to the call for ZAV research
(Dekker, 2014a,b, 2015; Dekker et al., 2016; Dekker and Pitzer,
2015). We also take into account some other critical publications
that were not identified by Google Scholar (Dekker, 2014c,d;
Long, 2012; Sharman, 2014), though these do not refer to
Zwetsloot et al. (2013a,b), and most of them are not published in
peer-reviewed journals.

Apart from the empirical research and the critical publications,
several other papers cite the ZAV paper, for instance by including it
in review papers. These are respectively focused on the concept of
prevention culture (Salminen and Lee, 2015), safety and learning
(Drupsteen and Hasle, 2014), and values that support safety, health
and well-being at work (Zwetsloot et al., 2013b). Some other
papers refer to ZAV as an important development in the introduc-
tion or discussion of a research report (e.g. Runyan et al., 2013 and
Kines et al., 2013 point out the potential relevance Vision Zero for
the safety of young workers), or in non-peer-reviewed journals
promoting the ZAV concept (e.g. Deniz, 2015 for Turkey,
Aaltonen, 2013 for Africa). There are books promoting zero written
by consultants with a wide range of experience in the industry (e.g.
Duncan, 2012), and there are publications that, again in the intro-
duction or discussion, address some dilemma’s associated with
ZAV, e.g. (Ju and Rowlinson, 2015 discuss ZAV in relation to safety
for contractors in the Hong Kong construction industry; Nie (2015)
shows that commitment to product safety in the Chinese industry
may decrease the commitment to work safety).

4. Overview of the empirical findings so far

As the 2013 paper was a call for research, it seems appropriate
to start with an overview of the empirical research on ZAV (already
mentioned above) published so far. We will concisely summarise
the main findings presented.

4.1. New Zealand Aluminium Smelter

Young (2014) described and analysed 25 years of experiences
and interventions at the New Zealand Aluminium Smelters Limited
(NZAS), where ZAV was introduced in 1990. NZAS has been named
in 2007 as the safest aluminium smelter of its class in the world. In
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that study, Young evaluated the activities and success factors of
this sustained effort.

Automation, thereby eliminating hazardous work, was probably
the most important successful intervention strategy over the years.
Hazards were mostly ameliorated by long-term persistence follow-
ing the principle of hierarchy of controls for injury prevention. The
secondmost important factor was transformational leadership that
enabled the application of resources towards goal-oriented inter-
ventions (Young, 2014). The transformational leadership was com-
bined with an ergonomic strategy focussing on the hierarchy of
controls. With respect to safe behaviour, the company focused on
environmental conditions instead of trying to influence individual
behaviour directly. There was a strong preference of interventions
or measures that were eliminating hazards or risk scenarios (i.e.
essential factors) and improving ergonomic system design; as a
consequence, individual behaviour was generally regarded as less
important.

The progress of NZAS towards their goal of having zero injuries
on site was also assessed and found to be consistent with the
established principles of goal-setting theory (Locke and Latham,
2002). According to this theory, specific difficult goals consistently
lead more to higher performance than urging people to do their
best. Another important finding was that worksites should not be
regarded as static environments, where automation and ergonomic
intervention are regarded as impractical or not feasible for safety
improvement. Instead, it is important to see such innovations as
opportunities for safety improvement – otherwise interventions
are only manipulations of the existing plant and workforce
(Young, 2014).

4.2. A global steel company

Koivupalo et al. (2015) described and analysed health and
safety management in a changing global steel company that was
committed to preventing all accidents. The corporate safety vision
was promoted around the theme ‘‘Safety First”, and the target was
to build a safety culture where all accidents were preventable.
There was a great emphasis on safety systems and processes,
employee ownership, and safety leadership. Management commit-
ment was seen as an important driver for the safety improvement
process.

4.3. Two Dutch ZAV companies (steel and construction)

In the largest steel and a large construction company in the
Netherlands, both committed to ZAV empirical research was car-
ried out by Twaalfhoven and Kortleven (2016). They focused on
two strategies more or less regarded as incompatible: Implement-
ing ZAV and Criminalising Human Error (CHE). CHE involves
responding to people who err or violate safety rules by prosecuting
or taking disciplinary action against them (Dekker, 2003, 2011).
Twaalfhoven and Kortleven assessed how far and how ZAV and
CHE were practiced, and whether the two strategies were related
or not. They were especially interested in how the companies man-
aged human errors, and whether these led to sanctions. If a sanc-
tion was taken, it could have two different meanings: it could be
primarily a preventive action (to prevent reoccurrence, compatible
with ZAV), or primarily be a punitive measure (a symptom of CHE).

Both companies had a three-step approach for dealing with
unsafe behaviour, with the goal of stopping such behaviour. The
ultimate purpose of their approach was to end unsafe behaviour
(i.e. preventing reoccurrence, in line with ZAV). The attitude and
behaviour of employees were perceived as important points of
focus in achieving zero accidents. Employees were perceived to
be individuals, who intrinsically want to work safely and who ben-
efit most from doing so. The factors that caused them to exhibit
unsafe behaviour were perceived to be primarily external factors,
and the responsibility of management. This is in line with ZAV.

Nevertheless, CHE was not eradicated completely. In these large
organisations, not all managers behaved the same. In some situa-
tions the direct imposition of sanctions in response to unsafe beha-
viour was practiced only occasionally, even though this was not in
agreement with the official company policy. There seemed to be a
difference in punitive response between own personnel and per-
sonnel from contractors or subcontractors. Sanctions were used
more frequently towards employees from external contractors,
than towards their own personnel. It should be noted that the com-
panies had selected, trained and coached their own personnel,
which is not or to a lesser degree the case with personnel from
the contractors and subcontractors.

4.4. ZAV commitment and implementation in 27 companies in Europe

This research was carried out in 27 ZAV committed companies
in seven European countries (Zwetsloot et al., 2015) in 2014–2015.
A mixed method approach was used, combining a survey, company
interviews and national workshops. The research focused on the
roles, meanings and good practices of ZAV commitment, safety
communication, safety culture and safety learning for ZAV
implementation.

Each of the 27 companies had remarkably high ZAV commit-
ments, both on the organisational and the individual (leader and
worker) level. The organisational ZAV commitments were usually
embedded in the companies’ strategies. Safety communication,
safety culture and safety learning were also very well developed,
but to a significantly lower degree than the two types of
commitment.

The safety climate items in the survey data were compared with
the scores of 203 frontrunners in safety, based on 25 language ver-
sions used on all continents, and that had applied the Nordic Occu-
pational Safety Climate Questionnaire (Kines et al., 2011). The ZAV
committed companies had a more mature organisational safety cli-
mate; managers were to a greater degree perceived by workers to
prioritise safety on a daily basis – even when working under pro-
duction pressure. Managers were perceived to be much better at
creating an open atmosphere for communicating about safety,
and by empowering workers to take part in discussions and deci-
sions regarding safety issues. The ZAV companies also had to a
greater degree a ‘just’ culture in terms of dealing with accidents
and incidents, investigating accidents for causes (not guilty per-
sons), and treating accident victims fairly.

4.4.1. Preliminary evaluation of empirical findings
From the four empirical studies presented above it can be con-

cluded that they offer interesting and to some extent innovative
insights and that ZAV research can indeed be valuable. The four
studies form, however, only a very limited body of knowledge,
and they also give rise to new research questions.

4.5. ZAV criticism and response

In science, critique is an important contribution to the scientific
discourse that may lead to improved understanding and scientific
progress. It is therefore important to analyse such criticism, in
order to bring the discourse to a higher level. In this section an
overview is given of the argumentation of the ZAV critics, followed
by reflection and response on these arguments. The critical state-
ments can be clustered into five categories: (1) the ZAV concept
as such, (2) the potential impact ZAV may have on a system-
based approach to safety, (3) performance indicators, (4) safety
culture, and (5) human behaviour (the latter four areas were also
presented in Zwetsloot et al., 2013a).
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4.5.1. Criticism on the ZAV concept as such
Concerning the ZAV concept the criticisms are: ZAV is unrealis-

tic and naïve, particularly the belief that all (serious) accidents can
be prevented; ZAV denies the realities of risk (implying uncertain-
ties, human limitation, and learning by mistake; stating that zero
harm is ‘the only acceptable goal in safety’ is a fundamentalist ide-
ology; and that ZAV is a dangerous idea (Long, 2012). Dekker et al.
(2016) stated that ZAV suggests the pretention to eliminate all
human suffering, and that ZAV uses quasi-religious means to
achieve normative control. Furthermore, ZAV may give the impres-
sion that we need to abolish the causes of suffering, rather than
alleviate its effects (Dekker et al., 2016).

4.5.2. ZAV criticism and system-based improvements
With respect to system-based improvements of safety the crit-

ical statements are: ZAV is an activity of companies that pursue
safety through bureaucratic safety systems (e.g. surveillance and
measurement of incident and injury data, and the associated
bureaucratic processes) and bureaucratic accountability (Dekker,
2014a,b,d). Furthermore ZAV is suggested to divert attention away
from the big picture, to focusing on microscopic risks (Sharman,
2014), which is associated with overspending of investigation
resources (Dekker, 2014b).

4.5.3. ZAV criticism and the use of performance indicators
Not without reason ZAV is often seen as related to performance

indicators; according to the critics ZAV is focused on lagging indi-
cators (like injury rates) only. According to Dekker et al. (2016),
Dekker and Pitzer (2015) and Dekker (2014b) ZAV invites much
trickery and fraud with numbers. Long (2012) and Sharman
(2014) argue that ZAV drives reporting underground. According
to Dekker (2014b) the statistical probability of failure in a complex
resource-contained world simply rules out zero – fraudulent
manipulation of the dependent variable becomes a ‘logical
response’ according to Dekker (2014b) and Sharman (2014); in
Dekker and Pitzer (2015) the same phenomenon is called ‘suppres-
sion of bad news’; finally Sharman suggest that goal zero can never
be a specific, measurable, achievable, realistic and time bound
(SMART).

4.5.4. ZAV criticism and safety culture
In relation to culture, the critics state that ZAV drives a safety

culture characterised by scepticism, cynicism, underreporting, lack
of debate, fear of openness and a non-learning climate (Long,
2012); according to Dekker (2014b) it leads to stigmatisation of
workers involved in incidents, and Sharman (2014) warns of a cul-
ture of intolerance.

4.5.5. ZAV criticism and human behaviour
Concerning human behaviour the arguments critical of ZAV are

that it drives a punitive mind-set (Long, 2012), that there will
always be all kinds of human errors (Dekker, 2014b), and that pos-
itive goals and targets are much more effective than avoidance
goals such as zero accidents (Long, 2012; Sharman, 2014).

4.5.6. Alternatives proposed by the critics
The critics do not all simply criticise ZAV, as in some of their

publications ‘alternatives to ZAV’ are presented that they regard
as better than ZAV or complementary to ZAV. Dekker (2014d) pro-
poses the alternative of ‘going beyond zero’ by focusing on three
key transitions: (1) a transition from seeing people as a problem
to control to seeing people as a solution to harness, (2) a transition
from seeing safety as a bureaucratic accountability up, to seeing it
as an ethical responsibility down, and (3) a transition from seeing
safety as an absence of negatives to seeing it as the presence of a
positive capacity to make things go right (Dekker, 2014d). Long
(2012) states that goals and targets that speak about the ‘safety
journey’, ‘harm minimisation’, ‘management of risks’, and gain-
framed messages associated with family and welfare are much
more effective than ‘avoidance goals’ that prime the mind on
(avoidance of) negative failure.

In their remarkable discussion paper Dekker et al. (2016) go fur-
ther. They criticise ZAV for its strong focus on prevention (which
they associate with Christian protestant religion). According to
them, there is not very much to win anymore with a research focus
on prevention. In complex situations accidents will continue to
emerge in unpredictable ways, even ‘‘after we have implemented
all safety measures we know we should, there remains an unre-
lenting residue of harm”. Dekker et al. (2016) therefore propose
to extend the ZAV commitment from its focus on prevention to a
commitment to compassion (another Christian value) to alleviate
the suffering that remains inevitable.
5. Evaluating and responding to the ZAV criticism

The concept of ZAV triggers very critical reactions. It turns out
to be difficult to address ZAV in an objective way (addressing the
strengths and weaknesses of ZAV), as the responses are often only
radically against or idealistically in favour. In our view, more
(empirical) research into the practices of ZAV will be helpful to
achieve and share a more realistic understanding of the strengths
and weaknesses of ZAV.

The belief that ‘all (serious) accidents are preventable’ is a focal
point of the critics. They state that this belief is by definition not
feasible, naïve and utopian in nature, and therefore should not be
taken seriously by any scientist (they see fraud with numbers as
the only way to achieve zero). Some critics ask questions about
the exact nature of this belief, or even state that zero is not a num-
ber with any real meaning (Long, 2012).

As researchers, we are of the opinion that the exact nature of
the beliefs behind ZAV are not very interesting, nor whether they
are 100% feasible or not. We are interested in the consequences of
ZAV: the commitments that generate actions and programmes to
develop greater safety, often using or developing innovative
means. Table 1 illustrates the commitments of the more than
300 companies that are a member of the Finnish Zero Accident
Forum (and similar commitments are made by the members of
the German and Dutch Zero Accident Fora) – notice that they focus
on processes and not numbers.

The quote of Singh (2012, p. 59) that was included in the intro-
duction was to clarify that we are muchmore interested in the pro-
cesses of ‘innovating to zero’ than in the beliefs underlying ZAV.
We consider the ZAV companies as companies that are ‘innovating’
their safety approaches with the intention to achieve safety
excellence.

The ZAV critics underline the importance of positive goals,
while they regard ZAV as ‘only trying to avoid the negative’. We
fully agree with the importance of positive goals. In the ZAV com-
mitted companies where we have done our research, ZAV clearly
comprised elements of both ‘avoiding the negative’ and ‘develop-
ing the positive’. As a consequence we defined ZAV in the introduc-
tion in a slightly different way compared to the 2013 paper, as ‘the
ambition and commitment to create and ensure safe work and pre-
vent all (serious) accidents in order to achieve safety excellence’.
This definition better clarifies that ZAV includes the serious ambi-
tion to increase safety and develop safety excellence (the positive
aim).

We also recognise the importance of the three transitions that
are proposed by Dekker (2014d) as alternatives to ZAV (seeing peo-
ple as part of the solution, seeing safety as an ethical responsibility,
and seeing safety as the presence of a positive capacity to make



Table 1
Commitments of the member organisations of the Finnish Zero Accident Forum.

We commit ourselves to sharing information on best practices with other workplaces
We will improve our workplace safety in co-operation with our employees and management
Health and safety are an integral part of our workplace’s successful business operations
We commit ourselves to annually providing the Zero Accident Forum’s project team with information on occupational safety
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things go right). In our research these are, however, not alterna-
tives to ZAV, but transitions that help the ZAV companies to be
innovative in safety.

It seems to us that part of the criticism is based on the assump-
tion that some ZAV committed companies are trying harder to do
the same old safety things, i.e. to make more safety procedures
(systems associated with greater bureaucracy) and to be stricter
and more punitive towards unsafe behaviour. We agree with the
critics that this would not make much sense, and we cannot
exclude that such simplistic strategies exist in some companies,
perhaps with greater frequency in some jurisdictions or cultures
than in others. But we do not recognise any of this in the good
practices that are shared among ZAV companies in the Finnish,
German or Dutch Zero Accident Fora, nor did we find this as a char-
acteristic in any of the 27 ZAV companies in Europe, where we did
our empirical research. We observed that the ZAV committed com-
panies explored innovative ways to improve safety (see also Young,
2014), and endeavoured to develop a learning-driven safety cul-
ture. Instead of stricter control and more sanctions towards unsafe
behaviour, we found more empowerment than in other safety
frontrunner firms. We observed that managers asked questions
in order to trigger reflection and dialogue, instead of giving orders
and referring to existing procedures (compare also with the find-
ings of Kortleven and Twaalfhoven (2016).

It is important to note that the critics are not based on empirical
research published in peer-reviewed journals. They are based on
anecdotal evidence and some publications in non-peer-reviewed
journals. They mainly criticise the suggestion that ZAV is a useful
concept, and do not explicitly respond to the main issue in the dis-
cussion paper: the call for more research into ZAV; instead they
seem to pretend to already know that ZAV is ‘a dangerous idea’
(Long, 2012) or that ‘‘we have to implement all safety measures
we know we should” (Dekker et al., 2016). The argumentation that
a given tool, methodology or vision (in this case ZAV) is wrongly
understood or can be used wrongly (as illustrated by anecdotes)
is from a scientific point of view a very weak reason to say that
such a tool, method or vision is of no value.

In Zwetsloot et al. (2013a) reference was made to ZAV as a com-
mitment strategy for safety, in analogy with commitment strate-
gies developed in human resource management (see Walton,
1985; Beer, 2009). Such commitment strategies are developed pre-
cisely as an alternative to hierarchical and bureaucratic controls,
and are quite successful in realising high performance through
high commitments. Dekker et al. (2014a,b,d) do not refer at all to
these sources, thereby deviating from the valuable tradition to
study and refer in a scientific discourse to the original sources.
Instead they simply suggest that ZAV commitment will result
automatically in more bureaucracy. It is also clear that many of
the critical statements belong to what Zwetsloot et al. (2013a)
termed ‘the traditional criticism’ (seeing zero as an accountable
target, associated with the risk of underreporting).

The four empirical studies mentioned above give a totally dif-
ferent picture than the critics’ sketch. Their suggestion that ZAV
leads to stricter bureaucratic control, a punitive culture, and fraud
with numbers is not what ZAV committed companies, according to
the empirical studies mentioned above, are experiencing. The
empirical results so far show that ZAV implementation often leads
to significant safety improvements (e.g. Young, 2014; Zwetsloot
et al., 2015), thereby being keen to make use of technical and social
innovations (Young, 2014). Companies and their personnel see ZAV
as a journey driven by genuine long-term commitment (Young,
2014; Twaalfhoven and Kortleven, 2016; Koivupalo et al., 2015;
Zwetsloot et al., 2015) that does not lead to more bureaucracy.
Instead, it leads to higher worker commitment and more empow-
erment (Zwetsloot et al., 2015), to managers giving safety a very
high priority in daily practice, to the encouragement of participa-
tion and learning, and a culture that has more characteristics of a
‘just culture’ than is found in non-ZAV frontrunner firms
(Zwetsloot et al., 2015). The empirical findings also show that
the ZAV companies already put into practice several of the ZAV ‘al-
ternatives’ suggested by the critics, while keeping a strong focus on
incident prevention.

The overall picture seems to be that the ZAV critics do not have a
strong scientific case; there is a need for good empirical research,
which is designed to confirm or falsify their critical statements.
The empirical findings presented so far give good reasons to state
that the assumptions upon which much of the criticism is based,
are not well-justified. This is not to say that misunderstandings
(misuse) and poor examples of the use of the ZAV label do not exist.
The criticisms of ZAV give us reason to believe that misunderstand-
ings of ZAV as a goal rather than as a vision are widespread – so
there is still need for empirical studies in this field. In any case
the criticism should not overshadow themany good practices found
in the empirical studies so far. All in all, an evaluation of the
criticism published so far underlines the earlier Zwetsloot et al.
(2013a) call for more research into the industrial practice of ZAV
implementation.
6. Vision Zero policy developments

National and international policies form an important context
for the industry, and we therefore pay some attention to recent
developments related to ZAV. ‘Vision Zero’ (broader than just acci-
dents) is not only an issue for research and industrial practice, but
has also developed into a major issue in policies for promoting
occupational safety and health (OSH) in national and international
political arenas, directly or indirectly addressing many workplaces.
A very concise overview of the main policy developments is given
before focusing at the development of a deeper understanding of
ZAV.

In Germany the national social accident insurance adopted
Vision Zero in 2008; they explicitly refer to Vision Zero as the basis
for their strategy for accident prevention (at work, in schools and
on the road) as well as the prevention of occupational diseases
and work-related illnesses (DGUV, 2008). They were also the
organiser of the second OSH Strategy Conference focusing on a
Preventive Occupational Safety and Health Culture (2nd Strategy
Conference, 2011), where representatives from governments,
European and international organisations, multinational
companies, associations and the scientific community defined
‘Vision Zero’ as the foundation for strategies to develop a culture
of (OSH) prevention.

While several industry associations developed ZAV strategies
independently, Vision Zero is increasingly recognised as a strategic
vision underlying OSH strategies. In 2012, the executive board of
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the International Social Security Association (ISSA) section on Min-
ing decided to place their global OSH strategy under the guiding
principle of Vision Zero. After pilot testing in companies of a great
variety of sectors, all ISSA sectors, including SMEs and developing
countries, ISSA recently published generic guidelines for imple-
menting Vision Zero, comprising seven golden rules for OSH pre-
vention (ISSA, 2016; Ehnes, 2016). Vision Zero was also adopted
in Singapore, where in 2012 a guide for business leaders –
‘‘Towards Vision Zero” was published as part of a broad OSH pro-
gramme (WSH, 2012). Both in the ISSA and Singapore materials,
the importance of leadership is strongly emphasised. This is
illustrated by a quote: ‘‘Leadership is the capacity to translate
vision into reality” (Warren Bennis, quoted in WSH, 2012). Another
interested development in the field occurred at the end of 2015
when the Swedish Government adopted a Vision Zero strategy
with a zero tolerance for fatal occupational accidents (which sup-
plements their ongoing Vision Zero for fatal traffic accidents) with
increased investments in research, education and inspection
(Swedish Government, 2015).

In the US, NIOSH has a type of Vision Zero approach with their
‘Total Worker Health’ programme, which includes a focus on
safety, well-being, leadership and empowerment (NIOSH, 2016).

In June 2015 OSH was for the first time put on the agenda of the
world leaders at the G7, the summit of the heads of state of the
seven leading industrial nations. Vision Zero was thereby the
leading concept, and was confirmed to be an area where joint
political action is needed (G7, 2015a). The G7 established a ‘Vision
Zero Fund’ (VZF) for more joint prevention around the world, with
the goal of seeing as few serious work-related accidents as
possible, or none at all (ILO, 2015a). The VZF is to stimulate
appropriate action in low-income producing countries by
governments, business, social partners and NGOs (G7, 2015b).
The VZF is to be implemented through the International Labour
Organisation (ILO); to start with, seven million euro were made
available. The VZF intends to mobilise additional voluntary
resources e.g. from other countries and from multinational corpo-
rations (ILO, 2015b).

6.1. ZAV: beyond traditional safety management and accident
prevention

Let’s now return to ZAV and safety science. In the ZAV discus-
sion paper (Zwetsloot et al., 2013a) several reasons were given
for why ZAV is important and also interesting from a research
point of view. The discourses on ZAV, both in safety science and
industrial practice, underline the importance of clarifying how
ZAV differs from good traditional safety management or excellent
traditional accident prevention. The key question thereby is: What
are the ‘new promising perspectives’ offered by ZAV? And what
theoretical or conceptual frameworks might be useful for future
research into this challenging area? The next section in this paper
reflects the deeper understanding of ZAV that the authors devel-
oped while being involved in the ZAV research project in the seven
European countries (Zwetsloot et al., 2015). In particular, the
qualitative aspects of the research (interviews and workshops with
representatives of the ZAV-committed organisations, and dia-
logues with the projects advisory board and among the members
of the research team) contributed to a deeper understanding of
ZAV (the ZAV survey results are reported in an upcoming article).
From a scientific point of view the status of this deeper under-
standing is that of hypotheses (which need further research to be
confirmed, or not).

In order to be successful, ZAV requires an innovative perspec-
tive on several issues or aspects of safety. Many of these innovative
aspects are not completely new, and have been practiced,
researched or suggested occasionally. However, ZAV can serve as
both an umbrella for such developments, and as the vision that
may unite isolated innovations into a consistent framework. In this
way ZAV can serve as a coherent framework for processes and
practices that contribute to transforming the vision into measure-
able safety improvements. Table 2 gives an overview of the ele-
ments of such an innovative framework, which we have
clustered into six themes that are explained below.

Table 2 is not only of theoretical relevance, but also can be used
to review existing safety policies – both at a company, sector and
national level. The table (and the associated innovative perspec-
tives mentioned below) can serve as a source of inspiration for
companies to enrich their existing approaches to safety manage-
ment with innovative elements. Companies that are already on
the ZAV journey are also likely to find new perspectives in Table 2
that they find inspiring, but were not pursued seriously so far.
Macro-level policy makers and authorities could also use the table
to review their existing policies and intervention strategies: e.g.
would it make sense to trigger some of the more innovative per-
spectives for safety improvement through their policies and inter-
ventions? For safety experts and practitioners, the table presents
ideas which can form a start for meaningful dialogue in the compa-
nies they work for, and also imply opportunities for further profes-
sional development.

Finally, Table 2 focuses on ZAV and therefore is aiming at inno-
vative ways of safety improvement. As we have seen earlier in the
paper, Vision Zero is broader than ZAV and also addresses the pre-
vention of work-related illnesses and the promotion of work-
related health and well-being. It is beyond the scope of this paper
to fully explore the opportunities for broader OSH policies implied
by Table 2 here; instead we invite others to explore such broader
innovative perspectives.

The various elements of Table 2 are closely linked with six inno-
vative perspectives that are discussed below.
6.2. Six innovative perspectives opened up by ZAV

We do not discuss each of the elements of Table 2 individually,
as in practice combinations thereof are important for making a
difference. Instead we discuss six innovative perspectives of ZAV,
each building on several of the elements mentioned in Table 2.
Each of these six perspectives is important for ZAV, as they are
mutually compatible, and probably synergetic. In the 2013a
paper most of these perspectives were already – mostly implicitly
– addressed, but without the explicit attention that they
deserved.
6.2.1. ZAV: A commitment strategy for safety
The first innovative perspective is the concept of a ‘commitment

strategy’ for safety. Commitment strategies – as opposed to control
strategies – have been applied in human resource management
since the mid-eighties (Beer, 2009), and are characterised by high
commitment and high performance. Commitment and engagement
require empowerment, and allow for a minimum of administrative
or hierarchical controls. Related concepts are intrinsic motivation
and self-regulation, which can theoretically be supported by e.g.
the self-determination theory (Ryan and Deci, 2000; Deci and
Ryan, 2008). Interesting is also the paper of Edwards and Jabs
(2009) that demonstrates that a safety culture that promotes greater
commitment and empowerment is not compatible with traditional
bureaucratic controls. This doesn’t preclude all controls; ZAV is a
combination of shared knowledge about a dynamic environment
and willingness to anticipate and keep the system safe. Therefore
methods and resources are needed such as leading indicators and
flexible communication means to support an efficient sharing of
information among people.



Table 2
OSH Vision Zero compared to traditional OSH management (elaborating on Zwetsloot et al., 2015).

ZAV Theme Traditional safety management (accident prevention) Zero Accident Vision

Commitment strategy Safety control strategy Safety commitment strategy
Safety is a priority Safety is a value
Safety (0 accidents) is an (unrealistic) goal Safety is a process, a journey
Focus on risk assessment and control Long-term commitment is the basis for safety improvements
Safety and health are in practice two distinct worlds Zero accidents and zero harm are ethically and practically

closely interconnected

A way of doing business Safety improvements stem from safety programs Safety is an integrated part of doing business
Safety is mainly a tactical and operational challenge Safety is a strategic challenge
Risk management Safety leadership and business excellence
Transactional management Transformational leadership
Safety is perceived as a cost factor Safety is perceived as an investment
Safety is only relevant internally (and for the authorities) Safety is also relevant for business partners and external

stakeholders

Innovation The workplace is more or less a static environment wherein
safety management will lead to continuous improvement

The workplace is a dynamic environment wherein
technological and social innovations are important for
significant improvements

Prevention culture Preventing accidents Creating safety
Compliance – ‘We have to’ (external motivation) Participation – ‘We want to’ (intrinsic motivation)
Incidents are failures Incidents are opportunities for learning
Safe behaviour is desirable Safe behaviour is the norm
Workers’ behaviour (human error) is part of the problem Workers are empowered to come up with solutions – they

are part of the solution
Safety is designed or prescribed by experts Safety is co-created by experts and all members of the

organisation (having a questioning and learning attitude)
Focus on management systems Focus on culture and learning
Safety culture is important A safety and ‘just’ culture are important

Ethics and CSR Safety management is always rational Safety management is rational but also founded on ethics
Safety is associated with prescriptions, paper work, and
owned only by a few champion

Safety is inspiring, ‘alive’ and ‘owned’ by all members of the
organisation

Networking and co-creation Safety improvement is triggered by internal processes (Plan,
Do, Check, Act)

Safety improvement is triggered also by learning from the
experiences of others

Benchmarking on lagging indicators (like injury rates) Benchmarking on leading indicators and good practice
Safety improvement is triggered by best practices in the
sector

Safety improvement is triggered by good practices from other
(ZAV) companies and sectors
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6.2.2. ZAV is a way of doing safe business
The second innovative perspective implies that ZAV is not a

safety programme, but a way of doing safe business, a safety pro-
gramme being a resource. It presupposes transformational leader-
ship and is often closely connected with other members of the
‘Vision Zero family’, e.g. zero defects, etc. It implies opportunities
for synergy with good business and the areas of the other zero
ambitions. Theoretically, ZAV can build on the goal setting theory
(Locke and Latham, 2002), on theories of transformational leader-
ship (e.g. Barling et al., 2002), and on more applied knowledge such
as on ‘mainstreaming’ (EU OSHA, 2010).

6.2.3. ZAV triggers innovation
A third innovative perspective is that the processes involved in

ZAV cannot be realised sustainably with existing good practices
only: innovative practices are needed. Young’s (2014) paper clearly
demonstrates a good example, whereby it is important that this is
not only innovation in safety, but certainly also in production tech-
nology. A very relevant concept here is that of workplace innova-
tion (Eeckelaert et al., 2012). It may be interesting to elaborate
on the theories of socio-technical (re)design, and on theories of
resilience engineering (Hollnagel et al., 2006), high reliability
organisations (Roberts, 1990; Weick and Sutcliffe, 2007), the con-
cept of inherently safer production (Zwetsloot and Ashford,
2003), and the diffusion of innovation theory (Rogers, 1993).

6.2.4. ZAV as the basis for the development of a prevention culture
A fourth innovative perspective is the importance of ‘Vision

Zero’ for the development of a ‘prevention culture’, which is usu-
ally defined as a culture fostering prevention in the area of OSH.
This perspective can elaborate on a lot of research in the area of
safety culture and climate, and can also address prevention of work
related diseases and illnesses (see e.g. Eichendorf and Bollmann,
2014; Salminen and Lee, 2015). As already described above the
concept of prevention culture is also important in international
OSH policy agendas (2nd Strategy Conference, 2011; WSH, 2012).
In particular, a ‘ZAV-driven’ preventive culture emerges from
shared values and practices like vigilance and shared awareness,
questioning attitude and willingness to make sense of safety proce-
dures and devices.

6.2.5. ZAV implies business ethics and corporate social responsibility
A fifth innovative perspective is the ethical perspective: zero is

the only goal that is ethically sustainable (Aaltonen, 2007), and
Vision Zero is in line with modern corporate social responsibility
(CSR), and the growing attention to business ethics; relevant theo-
ries are e.g. institutional theory (Powell and Di Maggio, 1991) and
‘normative management’ (Bleicher, 2009). From a CSR perspective,
accidents and the resulting injuries are ‘externalities’ that should
be prevented; setting a goal in terms of a number of accidents
per year can be interpreted as a consent of failure. Another charac-
teristic of CSR is the active involvement (dialogue, cooperation) of
stakeholders, both external and internal. This implies recognising
that non-traditional safety stakeholders such as social or private
insurers, local communities, families, NGO’s, employment agen-
cies, shareholders etc. have interests in prevention and may con-
tribute to it (compare Jain et al., 2011).

6.2.6. ZAV requires networking and co-creation
The sixth innovative perspective is that exchanging inspiration

and good practices with other ZAV committed companies supports
each of them attaining safety excellence over time, and therefore
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the use of ZAV networks are important. Theoretically this can build
on network organisations and learning (e.g. Knight, 2002), on the
combination of organisational learning and system improvement
(Senge, 1990), and on learning and soft systems methodology
(Checkland and Poulter, 2006). For theory on co-creation see
Payne et al. (2008), and Prahalad and Ramaswamy (2004).
7. Overall conclusion

The ambition and commitment to all (serious) accidents being
preventable implies the need for innovation. ZAV differs frommore
traditional safety management or accident prevention approaches.
It offers a range of innovative perspectives for the industry and for
the safety research community. Building on empirical research the
differences of ZAV with traditional safety approaches have been
analysed, and six compatible and probably synergetic ‘innovative
perspectives’ for ZAV were presented. It is suggested that each of
these six perspectives implies links with theories and concepts that
were developed outside the domain of safety science. Some of the
few empirical studies presented so far indeed build on one or sev-
eral of these innovative perspectives and have contributed to the
further understanding thereof. If the business analysts who see ’in-
novation for zero’ as a Mega Trend for the coming decade are right,
ZAV has the potential to become very important in safety leader-
ship. This underlines the call for more empirical research into this
challenging area that was made in 2013. Empirical research into
the practices, potentials and dilemmas associated with ZAV seems
just as relevant for the critics of ZAV as for its advocates.
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