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Nature: A New Paradigm for Well-being and Ergonomics

Nature is presented as a new paradigm for ergonomics. As a discipline concerned with
well-being the importance of natural environments for wellness should be part of
ergonomics knowledge and practise. This position is supported by providing a concise
summary of the evidence of the value of the natural environment to well-being.
Further, an emerging body of research has found relationships between well-being and
a connection to nature, a concept that reveals the integrative character of human
experience which can inform wider practice and epistemology in ergonomics.
Practitioners are encouraged to bring nature into the workplace, so that ergonomics
keeps pace with the move to nature-based solutions, but also as a necessity in the
current ecological and social context.

Keywords: Nature, health, well-being, ergonomics.

Practitioner Summary: Nature-based solutions are coming to the fore to address societal
challenges such as well-being. As ergonomics is concerned with well-being there is a need
for a paradigm shift in the discipline. This position is supported by providing a concise
summary of the evidence of the value of the natural environment to well-being.
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1. Introduction
Ergonomics is concerned with well-being. The second of the two objects of the royal charter
of the Chartered Institute of Ergonomics and Human Factors (CIEHF) refers to the promotion
of well-being through the use of ergonomics knowledge (CIEHF 2014). This paper argues
that the ergonomics knowledge base should include the benefits of nature for human wellbeing. The health benefits of nature outlined in the present review provide that knowledge
and show that nature provides a new paradigm for well-being (European Commission 2015;
Stevens 2010), in contrast to the existing biomedical model of healthcare that essentially
views people as separate from the environment and affected by events, with deviation from
normal being treated with costly interventions. Upstream nature-based solutions that harness
the power of nature to turn challenges into opportunities are coming to the fore to address
societal challenges such as well-being (European Commission 2015). As the EU research and
policy agenda recognises the human need for nature, disciplines such as ergonomics will also
have to transform the solutions they offer, bringing nature into the workplace to address
major challenges such as work related stress and ill-health (WHO 2011). At present,
workplace health programmes tend not consider nature (Lottrup, Grahn and Stigsdotter 2012;
Trau, Keenan, Goforth, and Large 2015), despite the health benefits of nature being known
for many years (Logan and Selhub 2012; Nisbet, Zelenski, and Murphy 2011). This mirrors,
and is perhaps caused by, the wider societal dissociation from nature in an age of rapid global
urbanisation (Barnosky at al. 2011; Maller et al. 2009), bringing about increases in mental
health issues (Walsh 2011) and lifestyle diseases (Pappachan 2011). This should be noted by
ergonomics practitioners, as reduced performance at work and long-term sickness absence are
related to mental health issues (Sahlin, Ahlborg, Matuszczyk and Grahn 2014).
Nature does much more than provide a route to workplace wellness; it provides a new
paradigm for ergonomics informing epistemology of the discipline (the second object of the
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CHIEF royal charter) and wider practice through revealing the integrative character of human
experience. The continued loss of biodiversity (EEA 2015) and the links to human well-being
(von Hertzen et al. 2015) has brought the concept of connection to nature and reconnecting
people with nature to the fore (DEFRA 2011). The concept has been the focus of many high
profile campaigns recently (e.g. Wild Network 2015), including ones that focus on the
workplace (e.g. 30x30 at Work, David Suzuki Foundation 2015). Rather than simple
exposure to nature, there is emerging evidence that an affinity or connection to nature is good
for well-being to a level similar to established variables such as income and education
(Capaldi, Dopko and Zelenski 2014). The construct of nature connectedness is seeing one’s
self as part of a wider ecology and has a positive impact on valuable workplace factors such
as vitality, creativity and happiness (Capaldi et al. 2014), while also leading to other benefits
such as pro-social behaviour and pro-environmental behaviour (e.g. Frantz and Mayer 2014,
Zhang, Piff, Iyer, Koleva and Keltner 2014). This concept of a shared place in nature ties into
integrative perspectives on ergonomics, and the indivisibility of cognition and environment
(Flach et al., 2008; Dekker et al. 2013).
In order to support the case that nature provides a new paradigm for ergonomics, the
beneficial impact of nature is reviewed to indicate how nature can help deal with workplace
well-being, with well-being defined in the review as encompassing variables such as life
satisfaction, vitality and mood (Cervinka et al. 2012). To support this need and impact on
decision-making, the present review provides a concise summary and armoury of the
evidence of the benefits of nature to well-being while highlighting the emerging importance
of connectedness to nature. In addition to bringing the benefits of well-being and innovation
into the workplace, Ergonomics and Human Factors practitioners can, at the same time,
contribute to the revival of nature through their efforts (c.f. Hanson 2013). As well as
bringing nature into the workplace for its benefits to humans, there is an opportunity, indeed
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a necessity, to understand and promote a connection to nature so that benefits to both humans
and the natural world can be realised in order to deliver a sustainable future. The research
presented below focuses on everyday exposure to nearby nature (Kaplan and Kaplan 1989);
the nature accessible on our journeys to work, in our lunch breaks or even viewable through
the window (Author, 2015). It is this everyday nature that will increasingly become where
we engage with nature in a progressively urbanised world (Dunn et al. 2006), although it
should be noted that there is emerging evidence of links between biodiversity and well-being
(e.g. von Hertzen et al. 2015). Papers were selected based on the themes of nature, health,
well-being and restoration in order to provide a selection of peer-reviewed studies indicative
of the area from broadly relevant populations. The selected papers were then tabulated to
indicate key characteristics such as measures used and design in order to provide an
accessible overview. In order to evidence nature as a new paradigm for well-being and
ergonomics, the current paper opens by presenting the body of empirical research examining
the benefits of exposure to nature and then the concept of a connection to nature is introduced.
Next, the theories regarding the human need for nature are briefly introduced. The wider
implications of the concept of nature connectedness for a paradigm shift in ergonomics are
then considered.

2. Beneficial Effects of Nature
The following sections introduce the evidence for the role of nature in well-being. Starting
with general health it goes on to examine subjective well-being and restoration, providing an
evidence base for the ergonomist promoting provision and access to nature in the workplace
in order to improve well-being, and ultimately absenteeism and productivity. Going beyond
everyday exposure to nature, to activity in nature, there is evidence that ‘nature experience’,
including wilderness experiences, have benefits for health and well-being (e.g. Hartig et al
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1991). This is not reviewed here but has been comprehensively discussed within a theoretical
context by Hartig et al. (2011).
2.1 General Health Benefits
A cluster of studies investigating the link between nature and health have focused on the
health gap between people living in rural and urban locations, providing underlying support
to bringing nature to the workplace. Studies in many countries have shown that urban people
are more likely to report a poorer health status than their rural counterparts (Verheij, van de
Mheen, de Bakker, Groenewegen, and Mackenbach 1998; Weich, Twigg, and Lewis 2006).
However, recent epidemiological studies have demonstrated that the association between
people’s perceived health and the availability of green spaces is stronger than the one
between health and urbanicity (de Vries, Verheji, Groenewegen, and Spreeuwenberg 2003;
Maas, Verheij, Groenewegen, de Vries, and Spreeuwenberg 2006; Verheij et al. 2008). These
findings suggest that the urban-rural health gap is not fully accounted for by differences in
environmental factors and unhealthy behaviours and is instead mediated by an actual
discrepancy in nature availability.
Several other studies add to the growing evidence of the major health benefits
provided by the natural environment, which can feed into workplace design and work routine
options. For example, a study by Agyemang et al. (2007) established a relationship between
the presence and the quality of green spaces in the neighbourhood and lower hypertension
rates among residents. Donovan et al. (2013) found evidence to suggest that areas subjected
to a loss of trees owing to disease had increased mortality due to lower-respiratory-tract and
cardiovascular illnesses. Further, in a study by Raanaas et al. (2012), patients of a residential
rehabilitation programme self-reported a better physical and mental health if their bedroom
had a view of natural surroundings. Finally, green buildings have higher light levels, greater
access to windows, conditions associated with thermal comfort, and fewer airborne
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particulates with occupants reporting a lower frequency of visual and physical discomfort
symptoms, better mood, and better sleep quality (Newsham et al. 2013). Green spaces have
also been argued to facilitate exercise and social contact (Van den Berg, Hartig, and Staats
2007) and a study by Van den Berg, Maas, Verheij, and Groenewegen (2010) has shown that
the amount of nearby green areas moderates the relationship between stress and health, thus
suggesting that nature might help preserve health by acting as a buffer against stress. As
indicated by the summary presented in Table 1, generic guidelines for work can be derived
from such research, namely the availability of, and access to, green space with trees.

____________________
Insert Table 1 about here
____________________

2.2 Well-being Benefits
A positive association between nature and subjective well-being has also been established,
see Table 2. Well-being is a complex construct for which several definitions exist (McMahan
and Estes 2011). In this context, it has a wide-ranging meaning, encompassing variables such
as mood, life satisfaction, psychological well-being, and vitality (Cervinka et al. 2012).
Availability of green spaces in nearby areas (Gidlof-Gunnarsson and Ohrstrom 2007;
Groenewegen, van den Berg, de Vries, and Verheij 2006), natural views from windows
(Kaplan 2001; Ulrich 1979), and time spent in nature (Lafortezza, Carrus, Sanesi, and Davies
2009; Pretty et al. 2007) have all been demonstrated to increase well-being, including job
satisfaction (Leather, Pyrgas, Beale and Lawrence 1998). Furthermore, exposure to nature,
both physically and visually, has been shown to have a positive effect on mental health (Guite,
Clark, and Ackrill 2006; Ottosson and Grahn 2008), vitality (Guite et al. 2006), mood (Hartig,
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Book, Garvill, Olsson, and Garling 1996; Hartig, Evans, Jamner, Davis, and Gärling 2003;
Hull 1992; Mayer et al. 2009), and emotional self-regulation (Korpela, Hartig, Kaiser, and
Fuhrer 2001).

____________________
Insert Table 2 about here
____________________

2.3 Restoration
Visual, virtual or actual exposure to nature has been related to improvements in physiological
responses (e.g. heart rate, blood pressure, muscle tension) (Agyemang et al. 2007; Miyazaki,
Lee, Park, Tsunetsugu, and Matsunaga 2011; Ottosson and Grahn 2005; Park et al. 2010;
Ulrich et al. 1991), attention capacity (Staats, Kiviet, and Hartig 2003), and affective states
(McMahan and Estes 2015; Berto 2005; Hartig et al. 2003), following a stressful event (see
Table 3). These effects are referred to as expressions of nature’s restorative power (Ulrich
1979); their empirical investigation has started with the pioneering studies by Ulrich (1984)
and Kaplan and Kaplan (1989). Ulrich (1984) has shown that patients who had a hospital
room with a view of trees recovered more quickly and required fewer painkillers after a
gallbladder surgery than patients with a view of a brick wall. Kaplan and Kaplan (1989) have
demonstrated nature’s ability of restoring mental capacity after prolonged fatigue in a series
of studies. Subsequently, numerous studies have replicated these findings, with a body of
research utilising various antecedent conditions (mental fatigue, stress, anxiety), assessed
variables (physiological, affective or cognitive measures), and type of nature exposure.
Positive participant response has been found both after spending time in nature (Hartig et al.
2003; Hartig, Mang, and Evans 1991), and after being exposed to real or virtual natural

8

scenes ( McMahan and Estes 2015; Berto 2005; Hartig et al. 1996; Laumann, Gärling, and
Stormark 2003; Parsons, Tassinary, Ulrich, Hebl, and Grossman-Alexander 1998; Ulrich et al.
1991; Van den Berg, Koole, and Van der Wulp 2003); and it should be noted that actual
nature gives a stronger response than virtual nature (Kahn et al. 2008). With regard to the
work and the workplace, Lee et al. (2015) found that a forty second view of green roof can
restore attention, similarly Chow and Lau (2015) found that people exposed to photos of
nature restored their ‘inner-strength’ after depletion to have greater persistence in logic and
reasoning tasks. Lottrup, Grahn and Stigsdotter (2012) found a significant relationship
between decreased stress and workplace attitude, and visual and physical access to workplace
greenery. Such findings have informed workplace stress management interventions; for
example Sahlin, Ahlborg, Matuszczyk and Grahn (2014) reduced long-term sick leave and
stress symptoms through a garden and nature-based intervention.
Collectively, results from these studies have confirmed the greater physiological,
cognitive and affective restorative power of natural settings. Physiological and affective
recovery from viewing a stressful movie (Ulrich et al. 1991), and a video of a drive (Parsons
et al. 1998) was faster in subjects who were exposed to natural, rather than urban, virtual
scenes. Furthermore, exposure to nature stimuli has been shown to restore attention capacity
(Hartig et al. 2003; Berman et al. 2008), to foster positive affect (Berto 2005), and to improve
mood and concentration (Van den Berg, Koole, and van der Wulp 2003). For instance, a view
of nature (Hartig et al. 2003), and the presence of plants in the workplace (Lohr, PearsonMims, and Goodwin 1996) have been associated with a more rapid decline in blood pressure
after attention demanding tasks, leading to improved worker productivity.
____________________
Insert Table 3 about here
____________________
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3. Connectedness with Nature
Parallel to research investigating the benefits of being exposed to nature above, several recent
studies have started to demonstrate the beneficial effects of nature connectedness (NC)
(Mayer and Frantz 2004; Mayer, Frantz, Bruehlman-Senecal, and Dolliver 2009), although
the importance of being connected to nature and the involved mechanisms are still unclear
(Mayer et al. 2009). Rather than being a connection across some form of artificial humannature boundary, connectedness to nature is comprised of affective and experiential sense of
belonging to the natural world (Mayer and Frantz 2004), and includes the extent to which
nature is included within an individual’s view of self (Schultz 2002). Individual differences
are also important in possessing a connection to nature and involve the affective and
experiential factors mentioned previously along with cognitive aspects (Zelenski and Nisbet
2014). Given the evidence presented above on exposure to nature, it would seem likely the
level of connectedness to nature is important to health and well-being, and is therefore a
potential route to improved health in the workplace.
3.1 The Benefits of Nature Connectedness
While the studies introduced earlier have focused on the association between exposure to
nature and well-being, an emerging body of literature, see Table 4, has found a relationship
between positive affect and individual differences in connectedness with nature (Cervinka et
al. 2012; Howell, Dopko, Passmore, and Buro 2011; Nisbet et al. 2011). In particular, a
connection to nature has been shown to significantly correlate with life satisfaction (Mayer
and Frantz 2004), lower cognitive anxiety (Martyn and Brymer 2014), vitality (Cervinka et al.
2012), meaningfulness (Cervinka et al. 2012; Howell, Passmore, and Buro 2012; Mayer et al.
2009), happiness (Nisbet et al. 2011), and mindfulness (Howell et al. 2011). These
correlations are of a similar magnitude to those found between well-being and other variables,
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such as marriage and education, whose relationships with well-being are well established
(Mayer and Frantz 2004). Further, in a recent meta-analysis, Capaldi, Dopko and Zelenski
(2014) found people with a stronger connection to nature experienced more life satisfaction,
positive affect and vitality at levels associated with established predictors such as personal
income. There is also emerging evidence of physiological responses to a more embedded
experience of nature (e.g. Park et al. 2010).

____________________
Insert Table 4 about here
____________________

A recent campaign that encouraged daily nature contact for one month delivered
sustained increases in health and happiness, with improvements in connection to nature
mediating that relationship (Author, under review A). A connection to nature has also been
demonstrated to partially mediate the relationship between exposure to nature and well-being;
people who are more connected with nature, experience greater psychological benefits from
contact with nature (Hartig, et al. 2011). More recently, the aspects that mediate the
relationship between nature connectedness and well-being have been investigated, with
spirituality (Kamitsis and Francis 2013) and natural beauty (Zhang, Howell and Iyer 2014)
mediating the relationship between nature connection and psychological well-being. Thus,
increasing people’s connection to nature is at least as important as increasing the availability
and access of green space, particularly in urban locations (Lin et al. 2014). While the
emerging benefits of nature connectedness are important there is a need for further
understanding of how to facilitate and improve people’s connection to nature, and how this
might translate to a workplace context. Further, there is a need to understand the pathways by
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which people connect to nature, for example through contact, meaning, emotional attachment,
compassion and nature’s beauty (Author, Under Review B). The benefits and routes to nature
connection outlined above are summarised in Figure 1.

[Figure 1 near here]

3.2 Nature-Human Relationship Theory
Several theories have been developed to account for the human need for nature and the
beneficial effects of nature. A brief insight of three key theories related to human-nature
relationship is useful. Wilson’s (1984) biophilia hypothesis is widely acknowledged and
provides background and a catalyst for much research into human-nature relations (Hartig et
al. 2011) and has informed the biophilic design of buildings (Kellert, Heerwagen and Mador
2011; Ryan et al. 2014), which has clear links to ergonomics (Thatcher 2013). Biophilia
states that humans have an inborn tendency to affiliate with nature (Wilson 1984). This
spontaneous affiliation with nature is justified from an evolutionary perspective as humans
have lived for most of their existence embedded in natural environments (Frumkin 2001;
Pretty 2002). Our cognitive and emotional apparatus instinctively respond with attraction or
aversion to natural stimuli. Human innate affiliation with nature is therefore argued to be an
indirect confirmation of its beneficial effects (Wilson 1984). Similarly, Ulrich’s (1993)
psycho-evolutionary model posits humans’ innate affiliation with natural environments. In
particular, Ulrich et al. (1991) argues that natural environments induce positive emotions and
soothe autonomic arousal. This occurs because humans respond positively to natural
environments, in which survival possibilities abound. Hence, natural environments elicit an
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affective and psycho-physiological restorative effect on humans (Ulrich 1993). Rather than
focusing on nature’s ability of restoring from stress, Kaplan and Kaplan’s (1989) Attention
Restoration Theory focuses on nature’s role in recovering from mental fatigue, of particular
relevance to ergonomics. According to Kaplan (2001), nature’s main beneficial effect lies in
the effortless attention and pleasurable fascination that natural settings elicit in humans. This
provides them with a chance to restore their attention capacity and to recover from the mental
fatigue caused by the cognitive tasks of modern society in which prolonged directed attention
is required (Kaplan 1995).
From an ergonomics perspective, the cyberneticist Bateson (1972), and more recently
Guddemi (2010), propose a systems-orientated approach to the relationship between
individuals and nature. In this interpretation, consciousness, which is primarily goal-directed,
is only a partial window on our systemic, dynamic relationship with our environment. A
closer relationship with nature, which includes greater exposure to and immersion within
nature, may facilitate a move away from a purely egocentric and goal-directed interpretation
of the world and, allow us to develop a more holistic relationship with our environment in the
broadest sense (Bateson 1972). One possibility is such a shift away from goal-driven activity
may encourage an emphasis on right-hemisphere over left-hemisphere processing (Guddemi
2010). This shift in processing would also map to a shift between using local-feature
processing, located in the left-hemisphere, and more global feature processing, located in the
right-hemisphere (Fink et al. 1996), which could explain the restorative effects of nature after
a demanding attentional task (Kaplan and Kaplan 1989; Staats, Kiviet, and Hartig 2003).

4. Research into the Beneficial Effects of Nature: Critical Analysis
The reviewed studies constitute a comprehensive and diverse body of research, demonstrating
exposure to nature can: reduce hyper-tension, respiratory tract and cardiovascular illnesses;
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improve vitality and mood; benefit issues of mental wellbeing such as anxiety; and of
particular note for workplace performance, restore attention capacity and mental fatigue. The
research provides an evidence base for nature as a new paradigm for ergonomics and support
for the ergonomist advocating provision and access to nature in order to improve health, wellbeing, restoration and ultimately absenteeism and productivity.
The literature presented is characterised by a variety of samples, designs (correlational,
quasi-experimental, and empirical), and settings (laboratory and field). Nevertheless, it is not
without methodological and conceptual limitations. The predominance of self-reported
measures for the health and well-being assessments listed in Tables 1 and 2 is a weakness, as
self-reported measures may lack objectivity and introduce reporting biases and artefacts
(Braun, Woodley, Richardson, and Leidner 2012). However, physiological and non-selfreport measures (including performance measures such as attention which are of interest to
ergonomists) do feature strongly in the studies on the restorative benefits in nature (see Table
3), and measures such as heart rate and blood pressure here are precursors and indicators of
health and well-being. This research also tends to be empirical, covering both exposure to
real and virtual nature, raising confidence in the self-report studies that dominate the health
and well-being literature.
Although most of the health related studies in table 1 have large sample sizes, a
correlational design is used in many of the studies looking to establish the relationship
between nature, health and well-being. This approach is repeated by those studies
investigating the well-being benefits of the emerging construct of nature connection
summarised in table 4. However, these correlational studies do not allow for causal
inferences. Now that the relationship between nature, health and well-being is well
established investigating the mechanisms by which nature brings about health becomes
paramount as this helps establish a cause-and-effect link (Kuo 2015). Whereas evidence of
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nature’s positive effects abounds, few studies have attempted to examine the mechanisms
underpinning this relationship (e.g. Van den Berg et al. 2010; Kuo 2015). Although several
possible mediators have been identified (e.g. exercise promotion, social contact facilitation)
(Brown and Bell 2007; Kuo 2001; Maas, Verheij, Spreeuwenberg, and Groenewegen 2008),
only nature’s restorative power has been extensively researched (Hartig et al. 2003; Ulrich et
al. 1991). This lack of investigation into the underpinning mechanisms and moderating
factors is frequent in the environmental and eco-psychology literature (Winkel, Saegert, and
Evans 2009). Because of the complex interactions among the environment, outcome variables,
and other psychological and social factors, research designs are often simplified leading to
the mechanisms involved to not be extensively investigated. Therefore, a challenge for
ergonomists is to disambiguate the direct and indirect factors involved in the benefits brought
about by human relationships with nature and consider how these relationships can be
deepened within the workplace through both environmental design and behavioural
interventions. Ergonomists are well-placed to take the holistic perspective required to
progress this work, bringing together many disciplines and building on an understanding of
the richness of the human-nature relationship revealed by a range of research approaches.

5. Implications for Ergonomics
5.1 Applied Value
The well-being benefits of nature are often overlooked in reviews and models of
workplace well-being (e.g. Danna & Griffin, 1999; Wilson et al. 2004) and in guidance on
creating healthy workplaces (e.g. Day et al. 2014). Similarly, although workplace health
promotion is known to be valuable for employee’s well-being, the literature is limited beyond
traditional approaches such as exercise (e.g. Kuoppala et al. 2008), despite nature exposure
being an easy and inexpensive solution (Trau, Keenan, Goforth, and Large 2015). Likewise,
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key texts in ergonomics do not promote the benefits of the natural environment for well-being
and restoration performance (e.g. Salvendy, 2012). Given the importance of the work
environment and that stressors at work are associated with ill-health such as common mental
disorders (e.g. Stansfeld et al. 2006), there is a need to promote the full-range of solutions. A
nature-orientated approach is taken in urban design for public health (e.g. Brown & Grant,
2005; Tzoulas et al, 2007) and the design of biophillic buildings (e.g. Ryan et al. 2014), but
there is a need for nature-based solutions to become part of ergonomics practice. The strong
evidence base for the benefits of nature, and lack of formal guidance, allows the ergonomist
freedom to make nature part of the working day in the most straightforward and costeffective manner; with evaluation of outcomes where possible to build the research base.
For example, good work on the benefits of rest breaks on productivity and well-being
(e.g. Dababneh et al. 2001) that has informed practice can be enhanced through those breaks
including restorative natural environments. There has been a shift from manual to nonmanual work, and as the physical and chemical hazards have become more controlled, there
has been a greater focus on the psychosocial environment at work, particularly the social
environment and the key factors of psychological job demands and decision latitude
(Kuoppala et al. 2008). These factors can be used to identify high strain jobs with greater risk
of illnes, anxiety, depression and fatigue (Karasek & Theorell, 1992). Just as social support
can ‘buffer’ the impact of these demands (Johnson & Hall, 1988), nature, as evidenced in the
literature above, also provides restorative benefits. Recently, Sachita & Ruchi (2015) have
found that working in a restorative and green environment is a mediator of the relationship
between organizational socialization and employee happiness. Clearly, the beneficial effects
of nature can be included in current models, as a restorative buffer and mediator of workplace
well-being. Access to nature at work may be as fundamental as the need for a rest break.
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The success of nature-based interventions will be influenced by the environmental
context and also the workplace culture, for example are activities needed to encourage
employees to simply spend some time outside each day. This has some interesting
implications when considering the constraints that work design may place on the access to
nature. One area where this is apparent is shiftwork. There is mounting evidence for the
negative consequences of shiftwork (e.g. Vyas et al. 2012), which can be mediated by quite
practical issues, for example, the lack of opportunities for good nutrition, and the need for
increased caffeine intake (Amani and Gill 2013). For many shift workers, there will be
limited or no access to nature during rest periods simply because it is dark and nearby parks,
or the areas surrounding the parks may be unsafe (Bedimo-Rung et al. 2005). If nature is to
be implemented within worker well-being, strategies will also need to consider access for
shift and night workers.
In addition to supporting a nature as a new paradigm for ergonomics and workplace
well-being, the literature on nature’s beneficial effects has great applied value for leveraging
the value of the natural environment at work and informing practice, with recent examples
demonstrating this well. In a correlational study, outdoor, indoor and indirect contact with
nature within the workplace was positively related to decreases in stress and related health
issues, suggesting contact with nature contributes to a healthy work environment (LargoWight, Chen, Dodd and Weiler 2011). From an intervention perspective, Sahlin et al. (2014)
used nature and gardening activities within a multimodal stress management course. The 12week course involving gardening and nature walks led to reductions in burnout, long-term
sick leave and improved work ability over a 12 month follow-up. Similarly, Tyrväinen et al.
(2014) showed that short-term visits to a large urban park during the working day reduced
both perceived stress and cortisol levels, while Brown, Barton, Pretty and Gladwell (2014)
found a nature based ‘Walks4Work’ intervention to be more effective than a built
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environment walk in improving mental health. Although there is evidence of the benefits of a
connection to nature, there is little work on how to improve connection to nature in a
sustained manner. From the work presented above, suggestions include noting the good
things in nature, such as nature’s beauty, though writing or activities such as photography
which can give walks from work a purpose. However, the literature is yet to provide a clear
set of guidelines for the best nature-based pathways for workplace wellbeing.
Despite the lack of clear guidance, the breadth of research considered above shows
that a great deal of benefit can come in three areas. Simple exposure to nature in the form of
green spaces, gardens and trees, and even plants in the office. There was evidence that simply
having a view of such spaces is beneficial, with windowless workers more likely to want
plants and pictures of nature (Bringslimark, Hartig and Grindal Patil 2011). Once access to
nature is established, informal measures can be taken to encourage employees to spend time
in nature, both during breaks and as a location for meetings as part of health promotion
campaigns. Secondly, and more specifically, given the research on restoration, time in nature
can be formalised, particularly for those jobs that place high demands on attention. Thirdly,
formal nature-based interventions can be designed to deliver benefits such as reductions in
burnout and sick leave.
Finally, as discipline ergonomics should engage with global challenges where it can,
such as sustainability, climate change and the state of nature (e.g. Moray, 1993; Thatcher,
2013). Strengthening human exposure to, and connection with nature through simple
interventions would be not only beneficial for human health and well-being, but for the
environment as well, and there is a need for a coalition of disciplines to promote human
interaction with nature (Sandifer et al. 2014). Literature has shown that, in contrast with
negative, alarmist campaigns which can make us feel helpless (PIRC 2013), connectedness
with nature (Mayer and Frantz 2004), and exposure to nature (Brown and Kasser 2005; Ewert,
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Place, and Sibthorp 2005; Hartig, Kaiser, and Bowler 2001) encourage environmentally
friendly attitudes and behaviours. It would be anticipated that considerations relevant to other
forms of successful health and safety intervention, such as energy and creativity, engagement
and so on (Hale et al. 2010) will be as relevant to interventions to bring nature into working
practice.
5.2 Further Implications
The wellbeing benefits of nature provide one aspect of a new paradigm for ergonomics in the
delivery of wellbeing. There are, however, wider implications for the discipline related to the
reasons nature is beneficial, and our shared place in nature. Connectedness to nature was
introduced earlier as a sense of belonging to the natural world (Mayer and Frantz 2004)
which includes the extent to which nature is included within an individual’s view of self
(Schultz 2002). The self is a key construct in Western thinking and the disembodied or
independent self is a common notion in modern Western societies (Bragg 1996). This
philosophical stance is built upon the dominant Cartesian tradition of modernity where the
object is seen as separate from the subject. An alternative is a phenomenological perspective
(e.g. Merleau-Ponty and Lefort 1968) which suggests a shared place in the world.
There has been previous discussion of phenomenology and ergonomics, for example
a phenomenology of human-machine interaction, or coagency, where the machine becomes
‘transparent’ and part of how the world is experienced (Hollnagel and Woods 2005). The
roots of such cognitive integration, where mind and environment operate as a coupled system
(Clark and Chalmers 1998; Thompson 2010), can be found in phenomenology and the
philosophy of Merleau-Ponty (e.g. Merleau-Ponty and Lefort 1968); thinking that has
developed into embodied cognition (e.g. Clark 1997; Gallagher 2005; Lakoff and Johnson
1999) and the notion of the extended mind. Concepts such as distributed and extended
cognition, discussed previously in the ergonomics literature (e.g. Hollnagel 2001) are also
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relevant. These perspectives suggest that the mind extends beyond the body to be embedded
in the environment, so, for example, that hand tools become integrated by the mind into body
schema and the task becomes deeply integrated into our experience (e.g. Borghi and Cimatti
2010).
Ergonomics, at its core, is interested in the relationship between the environment and
people, although this is often from a positivist perspective (Dekker, Hancock and Wilkin
2013) involving some ‘interface’ which suggests a boundary where the task is an external
element, something we encounter. However, from nature connection, to cognitive integration,
embeddedness and well-being there is value, in a more general integrative perspective as it is
difficult to establish where the environment begins and system ends (Dekker et al. 2013).
Building upon the concept of connection to nature where self and the external natural world
are integrated, the task becomes part of our being. Being is our interaction with the world and
the things we do within it, so that fitting the task to the human, goes beyond interaction to our
situated state, place and cognition. The philosophical basis underpinning nature
connectedness, self, and embeddedness provides a different, and fully holistic, perspective for
ergonomics - if people are embedded within the natural environment, they are also embedded
within the work environment. This viewpoint is represented in figure 2, where the
straightforward ‘concentric rings’ model of ergonomics which depicts interactions of factors
relevant to applied ergonomics is adapted (Grey, Norris and Wilson 1987; Wilson and Corlett
2005). The adaptation attempts to capture the holistic need to consider nature within the
workplace through the encompassing leaf, but the model also references the
phenomenological perspective of nature connectedness, task embeddedness and cogntive
integration through the larger central figure which shares experiences with all factors directly,
rather than across a series of boundaries, therefore providing a straightforward focal point to
inform education and scholarship in the epistemology of ergonomics (Dekker, Hancock and
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Wilkin 2013); the second of the two objects of chartership being to advance education and
knowledge in ergonomics (CIEHF 2014). As noted earlier, a move away from a positivist,
goal-directed interpretation of the world to a holistic perspective, may itself be facilitated by
a closer relationship with nature (Bateson 1972).

[Figure 2 near here]

More generally, this embeddedness within the environment provides a new paradigm
for well-being. Stevens (2010) presents an ecopsychological view in contrast to existing
models of health which essentially view people as separate from the environment and
affected by specific events. The ‘biomedical’ model of medicine is based on a deviation from
‘normal’ within the individual, with the ‘biopsychosocial’ model reflecting how biological,
psychological and social factors play a significant role in health (Engel 1977). Seeing people
as embedded within the environment shifts the emphasis away from the person and their
health issues to a consideration of dynamic relationships between people and environment.
Given the evidence above, it is time for a wider paradigm shift and an embedded model based
on ‘biopsychophysis’, reflecting how health depends on the unity of biology, psychology and
nature.
In summary, the concept of nature connectedness is further argument for a paradigm
shift in ergonomics, with a move away from purely reductive Cartesian viewpoints (e.g.
Dekker, Hancock and Wilkin 2013), echoing debate on other core topics for ergonomics such
as situation awareness (e.g. Dekker 2013; Stanton et al. 2014) whereby the role of the
individual, and their understanding of their environment, is indivisible from the environment
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as a unit of analysis.

6. Future Research
Although the evidence of nature’s benefits to health and well-being is extensive, more
work is required on the linkages between biodiversity, nature and health. In order to place
nature at the centre of human well-being there is a need for research on mechanisms and
quantification of wellbeing outcomes to drive policy change (Sandifer et al. 2014). From an
applied perspective, at present, the knowledge about the beneficial effects of nature, and the
most beneficial kinds of interaction with nature, are insufficient to be applied in a systematic
way in areas related to health promotion (Van den Berg et al. 2007). Future research should
therefore focus on applied studies aimed at exploring ways to translate theoretical notions,
such as nature as a restorative environment, into practice and to assess the effectiveness of
nature-based interventions in the workplace to inform policy and well-being programmes.
To expand, this research should follow the three themes set out in the applied
implications for ergonomics above. Firstly, how does exposure to, and time in, nature impact
on employee health, well-being and performance? The research for this broader question is
likely to take a cross-sectional and self-report approach, particularly in the first instance
before building into intervention based studies that will also support a causal link. Secondly,
informed by wider research into theoretical knowledge of mechanisms, there is a need to
tackle applied issues head-on and explore nature interventions as a route to well-being (c.f.
Author, Under Review B). Such studies would consider the design and evaluation of formal
nature-based interventions to deliver benefits such as reductions in burnout, sick leave and
improved performance. Such work should do more to empirically examine the value of nature
as distinct from other associated factors that might lead to well-being benefits such as
exercise or greater exposure to daylight (Mills et al. 2007). As with the research presented
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earlier, depending on the outcome being targeted, both subjective and objective measures are
possible. Research in the first two themes should also consider associated benefits such as
people’s connection to nature and pro-environmental behaviours. Thirdly, there is an
opportunity for research into how time in nature can be formalised and implemented as a
restorative break based intervention, particularly for those jobs that place high demands on
attention. Building on the laboratory and empirical research into restoration and attention, this
research should be field based with applied performance measures. Finally, these broad
research themes would inform the revision of models of workplace well-being to include
nature. This process of moving from theory to concrete guidance is presented in figure 3.

[Figure 3 near here]

7. Conclusions
Although there is work to be done to understand the relationship further, the message for the
practitioner is straightforward: exposure to nature is beneficial to wellbeing. There is freedom
to bring nature into the work environment in numerous ways, and the opportunity to cement a
paradigm shift by evaluating and reporting the impact. As humans are part of nature, there
can be no surprise that exposure to nature is beneficial for our well-being. While modern life
is preferable to that of our predecessors in many ways, it has created new pressures and
recently, health experts have started to recognise that a divorce from nature may present high
costs, not just in terms of health but also in wider concerns about disrupting the systemic
relationship between us and our environment (Bateson 1972; Guddemi 2010). A large body
of literature has demonstrated that nature exerts many beneficial effects on humans. People
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who are exposed to nature, or feel connected with it, seek out natural places in urban
locations and present higher levels of well-being, as nature has been shown to have a
restorative effect on both a stressed autonomic nervous system and a depleted attention
capacity. Extending and sharing this knowledge has importance in behavioural and work
environment interventions in which nature’s beneficial effects could be capitalised and a
positive attitude towards nature can be encouraged as we work towards a sustainable future.
For ergonomics, this presents a new paradigm for its object of promoting human well-being,
knowledge that should be incorporated to meet the second of the two objects of chartership,
to advance education and knowledge in ergonomics (CIEHF 2014). As nature-based solutions
come to the fore, ergonomists should understand the value of nature, and how to
accommodate its impact within working environments and working patterns. Moreover, the
systemic relationship between us and nature further highlights the relevance of a nondualistic stance between people and the environment that is applicable to all aspects of
ergonomics and socio-technical approaches.
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