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Abstract: Despite the recognised benefits to human health from green and blue spaces, socioeconomic
inequalities in access to and use of such spaces have been observed. Using a multidisciplinary,
multistakeholder systems approach and structural equation modelling, this paper examines the
structural and behavioural dynamics of green and blue spaces, people and health and wellbeing
outcomes. Systems thinking offers a deeper understanding of the dynamics of collective choices at all
levels within the determinants and the circular causality of these processes. The resulting map shows
that behavioural and structural dynamics of green and blue spaces reinforce social cohesion, mental
and physical benefits and their circular causality. Acknowledging the importance of multiple uses of
green and blue spaces, this paper concludes that delivering universal services at a scale and intensity
proportionate to the degree of need is vital to ensure services and health and wellbeing benefits are
available to all, not only the most advantaged.
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1. Introduction

Health and wellbeing, of both individuals and communities, are dependent on a range
of determinants including place, i.e., the physical environments in which they live [1,2].
‘Healthy places’, those places which help promote, maintain and restore good health, are
recognised as playing an important role, and there is a growing awareness of the importance
of green and blue spaces for health and wellbeing. The United Nation (UN) Sustainable
Development Goals (SDGs), recognising the links between green space and human health,
explicitly set out to “provide universal access to safe, inclusive and accessible, green and
public spaces, in particular for women and children, older persons and persons with
disabilities” by 2030. This is based on the acknowledgment of the provision of cultural
ecosystem services by green spaces and that these promote human health and wellbeing
and, as part of a wider environmental context, have the potential to prevent ‘upstream’
problems, which is more efficient than dealing with the ‘downstream’ consequences of
ill health and wellbeing [3–13]. There is also increasing interdisciplinary interest in and
awareness of the cultural ecosystem services and potential health benefits provided by the
use of outdoor water environments or blue spaces [14–22].

While green and blue spaces and health and wellbeing outcomes are linked, these
links are complex. The growing body of evidence demonstrates associations (not ‘cau-
sation’) between exposure to green spaces and a variety of human health and wellbeing
outcomes [23]. Positive associations have been demonstrated, for example, between residen-
tial green spaces and lower all-cause mortality and a reduction of the risk of cardiovascular
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disease [6], improved mental health outcomes and increased feelings of relaxation and
restoration [12,24]. Exposure to and use of green spaces is associated with higher rates of
physical activity [12,25], which in turn has been shown to be linked to a range of health
outcomes including improved cardiovascular health, mental health and neurocognitive
development [26]. Increasingly, the role that size, type, quantity and quality of green
spaces, perceived attractiveness and accessibility, and level of biodiversity play in pro-
moting human health is being considered. The size of parks used has been shown to be
positively associated with participation in physical activity, with users of larger parks being
more likely to meet recommended activity levels [27]. Positive mental health has been
associated with increased numbers of accessible parks and with parks with a variety of
foci, such as recreation, sport and nature [28], while perceived biodiversity of green spaces
has been found to be associated with better human health [29]. While proximity to green or
blue space does not automatically confer greater access to or use of these spaces, positive
healthy living throughout the lifespan benefits from proximity and access to and use of
green spaces [30]. A systematic review of 37 studies, mainly carried out in high-income
countries demonstrated a statistically significant relationship between healthier birth out-
comes and residential greenness [31]. This review and meta-analysis also identified a
knowledge gap relating to blue spaces and birth outcomes [31]. Systematic reviews of
early childhood health and wellbeing confirmed that children who grow up with more
residential green-ness have better physical [32] and mental health [33] though quantity,
quality, access and use of these spaces is under-researched. There are positive associations
between healthy ageing and exposure to green space [30,34]. Healthy ageing is associated
with increased green space, for example, increased physical activity [35]. Urban greenery
promoted walking [36] and benefited the activities of daily living [37] in older people.
Increased residential greenness is also associated with decreased levels of diabetes [38]
in older people. A recent systematic review of physical activity and environmental fea-
tures emphasised the importance of accessibility and overcoming physical barriers [39].
Similarly, perceptions regarding access and safety were important considerations for older
people [40], but their study also showed that green spaces are attractive from an aesthetic
perspective. However, it needs to be considered that associations between human health
and green spaces throughout the lifespan tend to vary with socioeconomic status, gender
and ethnicity. As is the case for green space, evidence of direct causation is limited, but
research findings highlight positive associations between various dimensions of human
health and wellbeing and blue space. In particular, positive associations have been demon-
strated between residential blue space and improved mental health outcomes [15], reduced
psychological distress [41], increased recreational use [15,42,43], preference, affect and
restorativeness [4,42], strong associations with giving meaning to place [44], and greater so-
cial connectedness [19]. Water quality has been found to impact health: high-quality waters
reduce the potentially harmful contaminants and also increase the time that recreationists
spend engaged in a water-based activity; polluted sites have a negative effect on perceived
restorativeness and sense of wellbeing [45,46]. Specific interest in blue space has grown
alongside recognition of the need for greater protection and adaptation in response to
climate change (e.g., flood control and storm surge responses) [47,48]. Research in Finland
emphasises ‘fair blue urbanism’ and the need to consider the sociodemographics of those
who access and use blue space [49]. A study in the UK found that the health benefits of
blue space increased in lower socioeconomic areas [22]. Unwanted trade-offs such as the
risk of increasing socioeconomic inequalities when developing blue space areas (e.g., high
property value of waterfront areas) cannot be ignored [50,51]. The literature also highlights
that proximity to blue space does not necessarily equate with access to or use of that
space [50]. Access to green and blue spaces is a question of analysing interdependencies
and patterns of system behaviours.

Despite the recognition of health benefits from green and blue spaces, a socioeconomic
gradient in inequalities in access to green spaces has been demonstrated [52]. Just as the
burden of environmental and health hazards [53] has mainly fallen on people living in



Sustainability 2021, 13, 9553 3 of 15

marginalised communities or who themselves are marginalised [54], unequal access to
green and blue spaces is now recognised as an environmental equity issue [53,55]. Advo-
cacy for increased provision of green and blue spaces in marginalised neighbourhoods
has resulted in the unintended consequence of ‘gentrifying’ an area [56]. Research in the
US confirms that this can make property and living costs prohibitive [57], thus further
displacing or disabling access to green and blue spaces for minority and marginalised
groups [57,58]. Equitable green space provision can be achieved if communities are en-
gaged [59], and there are clearer policies regarding location, size, management, access and
use [60].

Inequality in relation to access to outdoor spaces is a type of spatial inequality. Spatial
inequalities contribute to social inequalities, which themselves give rise to health inequali-
ties. The mechanisms for the interactions between green and blue spaces and health and
wellbeing inequalities are unclear: new approaches using qualitative and quantitative
methods are needed. There is an obligation to think beyond the discrete influence of
particular contextual factors and to consider the connectedness of those factors. Managing
health requires a whole systems perspective [61], and understanding and addressing the
complex relationships between places, green and blue spaces and health requires complex
systems thinking [62–64].

While the relationship between green and blue spaces and human health is complex in
all countries, understanding of the dynamics of this relationship and levels of information
and data on health and wellbeing and access to green and blue spaces varies. In Ireland,
these dynamics are not fully explored, and information relating to access to and multiple
uses of green and blue spaces are piecemeal at best, with health data in particular being
limited due to limited resources and data privacy legislation restrictions [65]. Existing
research however confirms for example, that in Ireland, increased use of green spaces
is related to better health and increased provision of attractive visitor facilities increases
use [66], and exposure to coastal blue space has been shown to decrease depression in
adults [67]. Furthermore, in 2019 and 2020, the majority of survey respondents agreed that
local green spaces were within walking distance and accessible, although lack of public
transport was identified as an issue albeit without being considered a main barrier to
accessing green and blue spaces [68]. However, evidence also indicates that there are links
between the availability and use of green and blue spaces and socioeconomic determinants
of health and wellbeing in Ireland, and that there is a regional and urban/rural divide
in Ireland in relation to green and blue spaces, health outcomes and their socioeconomic
determinants [67,68]. With a growing recognition of the importance of green and blue
spaces for health and wellbeing comes a growing need to understand the relevant structural
and behavioural dynamics in Ireland.

A complex systems approach (e.g., agent modelling or community modelling) im-
proves understanding and decision-making capabilities [69]. However, many emerging
systems models are agent or expert based [61]. Here, we answer the call for multidis-
ciplinary, stakeholder-engaged studies [69]. To develop a rich picture from different
perspectives, we use a multidisciplinary, stakeholder-engaged approach to investigate the
dynamics between green and blue spaces, people and health and wellbeing outcomes,
with a particular focus on accessibility and usage, and how these are influenced by place
in Ireland. The contribution of this paper lies in an effort to address the gap between
(1) understanding complex interactions between place, green and blue spaces and health
and wellbeing and (2) describing its complex dynamics. The study aims to explore the
key forces and patterns at work in relation to access to green and blue spaces in Ireland.
In contrast to simulation-based system dynamics, we employ a ‘softer’ and qualitative
methodological approach to addressing health and space. Specifically, we do not build a
formal computer simulation model—we rely mostly on what Wolstenholme [70] (p. 424)
characterises as causal loop qualitative system dynamics, marking its “significant level of
assistance” in issue structuring and problem solving.
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2. Materials and Methods
2.1. Green and Blue Spaces Defined

In relation to health and wellbeing research, natural environments tend to be broadly
divided into green and blue spaces. The definitions of green space (or greenspace) are
varied, with different organisations, institutions and research groups using different in-
terpretations. Definitions also overlap, with terms such as ‘public spaces’, ‘urban spaces’,
‘open spaces’ and ‘green spaces’ often used interchangeably within the literature, with
many encompassing blue spaces. Based on definitions and the recommendation from
Taylor and Hochuli [71] that a researcher should construct a definition of green space for
the context of their research that utilises both qualitative and quantitative aspects, and on
the need to separate green and blue space, the need to include both urban and rural areas,
and given the focus of the study on health and wellbeing, green space is used to refer to all
terrestrial outdoor, natural or semi-natural surfaces or settings or features with potential
for the promotion of human health and wellbeing.

While they are separate, blue space is often assumed under the umbrella concept of
green space or green infrastructure where the assumption is that these spaces “improve
environmental conditions and therefore citizens’ health and quality of life” [72]. Definitions
of blue space in the literature are limited. Studies that include a definition largely define
blue space to include all visible outdoor surface waters [4,16]. For this project, blue space is
defined as all visible, outdoor, natural or man-made surface waters with potential for the
promotion of human health and wellbeing.

The focus on accessible green and blue spaces, as defined above, excludes private
spaces, such as gardens and those for which entrance fees need to be paid. The Natural
England nearby Nature guidance document offers the following definition: “Accessible
spaces are spaces that are available for the general public to use free of charge and without
time restrictions (although some sites may be closed to the public overnight and there
may be fees for parking a vehicle)” [73]. These are spaces that are available to everyone,
meaning all reasonable efforts are made to fulfil the requirements under the UK Disability
Discrimination Act 1995. Accessible spaces are also known to their target users, including
potential users, living within the catchment of that space; active and potential users are
aware of these spaces.

2.2. System Dynamics Assessment

Utilizing the green and blue definitions above, the research methodology is grounded
in systems thinking and behavioural science in an Irish context [74]. The methodology
adopts a collective intelligence, group model building and soft systems approach, making
extensive use of multistakeholder engagement to identify and map the feedback relation-
ships [75–77] between the socioeconomic, environmental, health and wellbeing system
elements. The four-stage methodology (Table 1) concentrates on the “complex social net-
works of individuals and groups linked through shared participation in the creation and
delivery of . . . . the perceived quality of life” [78] (p. 305).

In phase one, an extensive literature review identified relevant forces that have been
shown to influence people’s access to and use of green and blue spaces for their health and
wellbeing. This was supplemented by collection of primary data from multilevel multi-
disciplinary key informant stakeholder interviews (KISIs) (n = 27) and group interviews
(n = 20) who identified and listed their barriers and enablers to the access to and use of
green and blue spaces. A total of 221 barriers and 118 enablers were identified. Phase one
concluded with the development of study protocols in relation to construct and operational
definitions of key green and blue variables.
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Table 1. Overview of the 4-phase methodological approach taken including research samples, data collection agents,
outcomes and timeframes.

Phase Activity/Method Sample Data Collection
Agent Outcome Timeframe

Phase 1

Literature review for
barrier/enabler
identification

n = 450 performed by
researchers; a list of system barriers

(n = 221) and system
enablers (n = 118);

3 months

Group interviews

n = 20, incl. local
governance, data,
health promotion,
green/blue space

group work; a series

Key informant
stakeholder interviews

(KISIs)

n = 27, incl.
green/blue active

users and nonusers,
community group and

organisation reps.

performed by
researchers a series

Phase 2

Group model building
system mapping

system barriers
(n = 221) and system

enablers (n = 118)

performed by a
modelling group

(n = 8)
36 themes

2 months (8
modelling
sessions)

Modelling software
use (Kumu software) single feedback loops performed by

researchers

a system map and its
narrative;

causal feedback loop
narratives (n = 7)

during all
modelling
time (incl.

Phases 3–4)

Phase 3

Key informant
interviews

n = 18, incl. health and
health promotion,
data, green/blue

space, governance

performed by
researchers a socialised map; 1 h each

Socialisation of system
mapping Public events (n = 2)

performed by a
modelling group

(n = 4)
an updated map 1 month

Phase 4 SEM testing 4 dynamic
hypotheses

Nationally
representative survey

(n = 1007) [65]

performed by
researchers

4 dynamic hypothesis
for SEM testing

3 hypotheses
supported; 1
hypothesis

unsupported.

3 months

Phase two consisted of a multidisciplinary model building team (n = 8; 2 public health,
2 data analytics, 3 green/blue space and 1 systems experts) using paired comparison to
generate barrier and enabler categories into 36 themes. Perceived causes and effects were
analysed, and causal loops were created to build the overall systems map (Figure 1). During
the second phase, the dynamic relationships between the stakeholder, behavioural and
structural and barriers and enablers were identified. The tasks included:

1. analysis of the system-affecting barriers and grouping them into barrier themes/categories,
categorised as behavioural barriers or system structure forces.

2. development of the narratives of these barriers and enabler themes via individual
feedback loops;

3. connection of individual feedback loops into a qualitative systems dynamic map; and
4. identification of the dominant dynamics that explain the people’s behaviours and

their access to and use of green and blue spaces.
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outcomes and access to green and blue spaces in Ireland.

This resulted in the generation of an initial multicausal qualitative green and blue
spaces systems map, depicting the interactions between the socioeconomic, health, wellbe-
ing, and environmental elements that inhibit and/or enable access to blue/green spaces in
Ireland. The map was originated with the help of Kumu software, a visualisation platform
for mapping systems and causal relationships [79]. This software does not strictly adhere
to the traditional design of causal loop diagrams applicable in system dynamics. It allows
the simultaneous use of “+” and “−” polarity signs on the same causality-marking arrow.
For instance, two “+” signs on a single arrow means a causal link between two variables,
where a change occurs in the same direction. When different polarity signs are used on a
single arrow, it means opposite direction of causality.

In phase three, once the map was built and the narrative was developed, the map and
narratives were reviewed with all macro-, meso- and micro-stakeholders (n = 18) (Table 1)
for feedback, triangulation and verification, and relevant changes were made following the
socialisation of the map. This resulted in a qualitative systems dynamic map, depicting
seven underlying causal loops of barriers and enablers in relation to green and blue space
usage (Figure 1 below).

Phase four included structural equation modelling (SEM) to test the internal logic
and confirm, or not, the validity of the systems dynamic map and dominant dynamics,
specifically hypotheses relating to social inequalities and green and blue space access and
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usage in Ireland [61,69]. The SEM used responses (n = 1007) from another study [65] that
included a nationally representative survey on green and blue spaces in Ireland carried out
in 2019, and the following hypotheses were tested:

Hypothesis 1 (H1). Health is influenced by multiple use of blue/green spaces.

Hypothesis 2 (H2). Socioeconomic determinants determine multiple use of blue/green spaces.

Hypothesis 3 (H3). Access determines the multiple uses of blue/green spaces.

Hypothesis 4 (H4). Socioeconomic determinants determine access to blue/green spaces.

3. Results and Discussion
3.1. System Dynamics Assessment

The resulting map (Figure 1) enables a visualisation of all the perceived dynamics
currently at play in relation to the use of green and blue spaces for health and wellbe-
ing in Ireland. It captures the interacting factors and incorporates diverse perspectives,
experiences and structural issues. It captures the micro individual variables, the macro
organisational and structural elements together with their interactions. It identifies the
complex, diverse dynamic interconnections between the forces. The map presents core
forces that currently block (act as barriers) or promote (act as enablers) health and wellbe-
ing in the system. An example of an enabler is ‘Social and Community Cohesion’, which,
together with other enablers forms a positive feedback or ‘virtuous’ loop. Some of the
barriers form negative feedback loops. For example, risks and fears, which is an example
of a ‘vicious loop’.

The interconnected forces and factors identified in this systems map are:

• Uses and values of green and blue spaces
• Social inequalities
• Social and community cohesion
• Risks and fears
• Participation and engagement
• Biodiversity quality and value
• Governance

The map identifies ‘Uses and Values of Outdoor Spaces’ as the dominant dynam-
ics that underpin the map. Then, there are two dominant and interconnected themes.
One theme relates to governance, and the second theme relates to social cohesion and
stakeholder value.

Uses and Values of Outdoor Spaces: The amount of outdoor spaces that are nearby and ac-
cessible, with appropriate and attractive facilities, for individuals, groups and communities
across the lifecourse determines their uses, including physical, recreational, conservation
and cultural uses. ‘Multiple uses’ is about the variety of spaces, facilities, and activities.
‘Multiple uses’ is also about the repeated use of these spaces by individuals, groups and
communities. When outdoor spaces are used by different individuals, groups and com-
munities, benefits occur. These are health, social, community, cultural, environmental,
economic and wellbeing benefits, which all impact on quality of life. When users and others
(e.g., local authorities, policy makers and health promoters) value and appreciate these
quality of life benefits, outdoor spaces are invested in, increasing the amount and quality of
these spaces. Time: Perceived and actual lack of time limits the uses of outdoor spaces: the
less we use an outdoor space, the less time we make for its use. Environmental and Weather
Conditions, which are perceived as adverse, limit the uses of outdoor spaces. When different
users are restricted in their use of outdoor spaces, user perceptions of environmental and
weather constraints increase. Transport is directly linked to access to green and blue spaces
and social inequalities. Insufficient transport infrastructure reduces access to green and
blue spaces in particular for those who rely on public transport for access.
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Social Inequalities strongly influence and determine access to and use of green and
blue spaces. Social inequalities include disparities relating to health, socioeconomic sta-
tus, employment, education, race, gender, housing quality, car ownership, minority and
relationship status but also relate to community wellbeing. At a population level, social
inequalities are measured by the Irish Pobal deprivation index. A higher deprivation index
shows greater social inequalities. Awareness of and access to outdoor spaces decrease with
increasing social inequalities. Proximity to outdoor spaces decreases with increasing social
inequalities. Awareness, access and proximity determine the uses of outdoor spaces, social
participation in green and blue spaces and feelings of exclusion, which reinforce social
inequalities. The use of outdoor spaces is also determined by perceived and actual lack
of time.

Social and Community Cohesion benefits from green and blue spaces that are available
and accessible. With increasing outdoor spaces that are available, accessible and appro-
priate, there are more community champions and leaders who help create opportunities
for activities and events in these outdoor spaces. Opportunities for social and community
participation and shared experiences are increased. Technology developments enhance op-
portunities for activities and events, opportunities for social and community participation
and shared experiences. These promote engagement, social and community interactions,
networking, and social and community cohesion.

Risks and Fears: Negative framing and narratives, including news and media reports,
myths, stories and cultural norms, influence how people and communities perceive risks
associated with outdoor spaces. Perceived and actual risks create and enhance fears
associated with outdoor spaces. A lack of knowledge on how to manage the perceived and
actual risks and fears feeds negative narratives.

Participation and Engagement in outdoor activities and spaces delivers physical and
mental health and wellbeing benefits. Awareness and recognition of these benefits moti-
vates individuals, groups and communities to participate and engage in using outdoor
spaces. Participation and engagement are also influenced by proximity.

Biodiversity and Natural Environments: Biodiversity is about the abundance, variety and
diversity of plants and animals in nature. Biodiversity (actual and perceived) shapes our
perceptions of the quality of natural environments and participation and engagement in
outdoor spaces. Ireland’s unique environmental and cultural conditions (e.g., temperate cli-
mate, waves, and dark skies) shape our perceptions of the quality of natural environments,
and participation and engagement in outdoor spaces. It also delivers cultural (including
recreational) and economic benefits (e.g., Ireland’s Wild Atlantic Way tourism initiative).
Awareness and recognition of these multiple benefits adds to how these spaces and places
are valued by individuals, groups, communities and society. When the value of these
spaces is recognised, individuals, groups, communities and society use them more. With
increasing quality, the value and the amount of green and blue spaces increase.

Governance is about legislation, legislative implementation and policies. Poor policies,
insufficient legislation and implementation lead to poor practices. This reinforces poor
planning and design processes, including insufficient transport, and can increase perceived
and actual risk in relation to outdoor environments. Poor planning and design increase
environmental loss and degradation, limiting the amount and quality of, access to and
usage of outdoor spaces. It also drives the lack of resources and investment in green and
blue spaces, decreasing their value.

3.2. Dominant Dynamics and Clarity of Change

The iteration of reflecting and analysing the detail from the literature review in phase
one to the individual feedback loops and map in phase two gives the multidisciplinary
model building team and participating stakeholders’ clarity and a much richer understand-
ing as to the collective health and wellbeing benefits possible from green and blue spaces.
The multidisciplinary model building team are also able to explain the contradictions
between the different communities who access and use or do not access and use, green
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and blue spaces. The group clarity around what to change generates alignment between
the individual models, synthesizing the diversity of individual expert and stakeholder
points of view. At the beginning of the case study, based on the literature review findings,
members of the multidisciplinary model building team believed more access to green and
blue spaces would increase health and wellbeing benefits. After the study, all members
appreciated the detailed and dynamic complexity surrounding usage as well as access,
including the dominant role of beliefs, perceptions and myths. It allows for constant
system-improving outcomes of concurrent and adaptive refinement (assisted by visualised
and collectively created mental models of the system), rather than intervention outputs,
which are often one dimensional and short lived.

The multidisciplinary model building team’s iterative and participatory activities of
learning about green and blue space dynamics requires much practice, patience, psycho-
logical empathy and time, with a simultaneous consideration of procedural rigor and strict
adherence to the study protocols. The group were aware that any deviations from the study
protocols might have impinged upon the results. This also extended to the time given
to the correct representation of the system by mapping, selecting and engaging system
stakeholders.

3.3. Structural Equation Modelling

With a goodness-of-fit (GFI) of 0.851 and a model chi-square value of 1225.401
(df = 131.00, p value = 0.000), one of the models supported three of the four hypothe-
ses (H1–H3). This indicates that health is influenced by multiple use, including both
repeat use and diversity of use, of blue/green spaces (H1). Multiple use is determined by
socioeconomic determinants (H2) and by access (H3). The final hypothesis (H4) was not
supported by the model. The socioeconomic determinants included in this model are level
of education, income and employment. Access variables included are the ease of access to
local green and blue spaces, while multiple uses include the diversity of activities carried
out together with reasons for visit. Health variables included in this model were taken
from the energy and vitality index (EVI).

Another model, with a slightly lower GFI of 0.847 and a model chi-square value of
1348.321 (df = 148.00, p value = 0.000) proved the same three hypotheses (H1–H3). The
fourth hypothesis, setting out that socioeconomic determinants determine access to green
and blue spaces, was again not supported. The variables included in the second model
are the same as the first, with the only change being in the health variables, which also
included self-reported health. A final model with a GFI of 0.924 and a model chi-square
value of 605.117 (df = 115.00, p value = 0.000) included BMI as an additional health variable
instead of self-reported health. This model again supported three of the four hypotheses
(H1–H3), while the last hypothesis (H4) was not supported.

The SEM supported three of the four hypotheses, indicating that in Ireland, health is
influenced by multiple use, including both repeat use and diversity of use, of green and
blue spaces (H1), i.e., the more green and blue spaces are used by different individuals,
groups and communities, the better the health of these individuals, groups or communities.
Multiple use in turn is determined by socioeconomic determinants (H2); therefore, uses of
green and blue spaces decrease with increasing levels of socioeconomic inequalities and by
access to green and blue spaces (H3). These findings endorse the dominant structure of the
systems dynamic map. The final hypothesis (H4) was that socioeconomic determinants
determine access to green and blue spaces; however, this was not supported. This indicates
that in Ireland, socioeconomic determinants, as such, do not define access to green and
blue spaces.

3.4. Integrated Interventions Possibility

The post-COVID-19 world is shaped increasingly by collective as well as individ-
ual choices. Systems thinking and behavioural sciences offer a deeper understanding of
the dynamics of collective choices at all levels within the sociodeterminants that connect
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individuals, communities, stakeholders and policy makers. A deeper understanding of
the behavioural and structural dynamics, that goes beyond the almost exclusively based
self-reported survey responses lacking ecological validity and generalisability, to capture
a far more complex, realistic and “noisy” understanding is essential for strengthening
the relevance of health and place to management and policy making [80,81]. Systems
create different outcomes as a whole compared to those created by individuals acting
alone [82]. This deeper understanding of these systems and their dynamics may help move
communities towards healthy lifestyles. For example, individuals come to the system with
their own background, and that respective background influences their health and place
interactions within the system. The actions and reactions of individuals in one context are
influencing the actions and reactions in others as the process of coevolution takes place.
Theoretically, systems evolve towards equilibrium via interactions and exchanges between
unequal participants [78,83,84]. In practice, systems have a multiplicity of stakeholders
with different agendas, with health and place outcomes that are the result of the inter-
play between macro-, meso- and micro-forces that are dynamically interdependent on the
systemic environment [85]. As pointed out by Wilson [86] (p. 286), “evolutionary theory
distinctively identifies the small group as a fundamental unit of human social organization,
required for both individual well-being and effective action on a larger scale”. The dynam-
ics of collective choice in a system are not simply the product of individual aggregation
or linear causality but dependent on the continuing interaction of multilevel stakeholder
groups based on circular causality [87].

The systems map (Figure 1) is an innovative and engaging tool for the multidisci-
plinary model building team, socialisation and stakeholder conversations around possible
solutions, options and leverage points. The multidisciplinary model building team partici-
pants and stakeholders can see the system before placing themselves in that system. For the
majority, this is their first experience of a systemic or holistic picture of the system they are
working in on a daily basis. It is important the map is complex enough to capture what is
happening in the system but not so complex that it is not comprehendible by stakeholders
who are not part of the multidisciplinary model building team. A complex but not too
complex map avoids map shock and is valuable to the design stage of an intervention,
turning the map into a co-design tool that allows all of the stakeholders to engage with
potential change from a bottom-up and top-down process.

Synthesizing all the suggested solutions, activities and options creates integrated
interventions that are multilevel and multistakeholder in nature, and more likely to engage
individuals and communities avoiding green and blue space usage, promoting health and
wellbeing benefits. The communication with and involvement of various stakeholders
in the consensus-based elicitation of these stakeholders’ knowledge of possible solutions,
together with their cocreated top-down and bottom-up buy-in to a new-shared future lies
at the core of dynamic techniques. When all stakeholders are involved in the modelling
process, this engages in the coproduction of findings, which employ crucial kinds of lived
expertise that make results more relevant and practical and increase the probabilities of an
intervention being successful to promote overall health and wellbeing. Managing green
and blue space environments, communicating with stakeholders and promotion of health
and wellbeing require a whole systems perspective, which is being presented here. A
systems approach improves understanding and decision-making capabilities, creating
a positive feedback between policies designed to enhance environments and ecosystem
services, policies for local green and blue space management and health promotion.

The map with its integrated solutions is a valuable tool to communicate and introduce
new stakeholders, new space managers or decision and policy makers that need initial
insight into health and place. The dynamic and detailed knowledge is not lost with staff
rotation. Capacity building can continue through the simplification of the presented nar-
ratives. Furthermore, the multidisciplinary model building team working time in phase
one, given to how some definitions from one domain (e.g., health) may have different
meanings in another (e.g., outdoor activities) is central to progress. Construct and opera-
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tional definitions of key variables as part of phase one significantly aid multidisciplinary
model building team and interdisciplinary understanding of a complex issue such as health
and place.

3.5. Limitations and Further Research

This is a qualitative study to examine how national and regional access to green
and blue spaces influences health and wellbeing; it applied a systems-thinking approach
to the dynamics surrounding the use of green and blue spaces, supported by currently
available data. To date, data relating to the multiple uses (including physical, recreational,
conservation and cultural uses) of green and blue spaces, across the lifespan, in Ireland
is piecemeal. Gathering and sharing of relevant data and information by various macro
and meso health and environmental institutions is required to provide further evidence
and strengthen the knowledge base for decision making and improved access to green
and blue spaces in Ireland. It is only with population-to-local level usage spatial data that
the social and health inequalities which segments of society experience, and the social
and community cohesion that other individuals and communities benefit from, can be
understood and ultimately managed for in policies and practice.

Further construct and operational definitions of key green and blue variables and
monitoring is required. Importantly, the power, tensions and conflicts between macro-,
meso- and micro-stakeholders require further delineation. Lastly, this research did not
focus on the implementation of the leverage points or their evaluation and monitoring,
though many stakeholders made suggestions as to how to improve the dynamics in relation
to the socioeconomic determinants, access to and multiple uses of green and blue spaces.

Understanding the structural and behavioural dynamics of a system over time and
identifying ways to disrupt, change or unlock it do not automatically lead to integrated
interventions. Collective intelligence and consensus-based methods for co-design and
cocreation of interventions are of importance as is an understanding the dynamics of com-
plementary, adjacent and competitive systems. In relation to spatial and health inequalities,
there is a justification for understanding the system dynamics of access to and use of green
and blue spaces in Ireland as they are clearly embedded within this. In practice, funding,
resources and time available to the decision or policy maker may mitigate against doing
such broader systems analysis and mapping.

Finally, the qualitative dynamics mapping undertaken in this case study could be
followed by or replaced with quantitative modelling, using further tools from systems
dynamics, such as pathway participation metrics [88].

4. Conclusions

Taking a multistakeholder systems approach, stakeholders with relevant knowledge
collectively developed a systems dynamic model of the current situation in relation to the
dynamics of green and blue spaces for health and wellbeing in Ireland. The systems map
was supported by SEM using available existing data, which confirmed that in Ireland, peo-
ple’s health and wellbeing are determined by multiple use of green and blue spaces, which
in turn is determined by access to green and blue spaces and socioeconomic determinants.
Therefore, socioeconomic inequalities have an impact on health in Ireland. The distribution
of green and blue spaces also contributes to spatial and environmental inequalities, which
are linked to socioeconomic determinants, multiple use and health. Overall, the map
demonstrates to stakeholders, decision makers, and policy and programme managers that
a sustainable green/blue strategy with healthy outcomes for individuals and communities
requires a systemic perspective. This perspective needs to account for both individual and
structural factors over the lifecourse.

With UN SDGs and the Right to Health (Universal Declaration of Human Rights,
1948; International Covenant on Economic, Social and Cultural Rights, 1968) in mind-
planners, policy makers, practitioners, and researchers have a duty of care to move away
from a reductionist top-down approach to green and blue spaces. The movement is
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towards a holistic, polycentric and complex understanding of the interconnected context
of place, green and blue spaces for health outcomes [89–91]. There is an obligation to
think beyond the discrete influence of particular contextual factors and to consider the
connectedness of those factors. Use of green and blue spaces is a question of understanding
interdependencies and patterns of space and wellbeing.

Having communities of people understand the green and blue space interdepen-
dencies affecting their mental and physical health may ensure that they are vocal in
communicating and questioning the role of these interdependencies in planning, housing,
biodiversity, etc., as there is recognition that no one green and blue solution is necessarily
the “right” solution. Instead, the diversity and heterogeneity of green and blue spaces de-
mands fairness and equality for the collective and individual good. Faced with a growing
range of health and social problems the challenge for practitioners, policy- and decision-
makers now lies in identifying sustainable opportunities to integrate nature and human
health without causing further inequality. Proportionate universalism (the resourcing and
delivering of universal services at a scale and intensity proportionate to the degree of need)
ensures services are available to all, not only the most advantaged, and are able to respond
to the level of need.
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