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Abstract
We explore how solastalgia, a concept that describes distress and inability to derive solace from one’s environment caused by
disruptive environmental change, is currently being experienced by a community in southeast Ireland as they struggle to cope
with place disruption through loss of a beach by coastal erosion. We analyse relationships between empirical measurements of
solastalgia, place attachment and place disruption as well as their association with community outlook for the future. Results
indicate that solastalgia, resulting from loss of place, is experienced by almost half of residents, especially those who have lived in
the area >20 years. Seasonal variation exists for residents who experience the highest levels of solastalgia, with expression
strongest in summer. We find that solastalgia is positively correlated with place attachment; those having higher levels of place
attachment express stronger feelings of solastalgia and impacts to their lives due to loss of place. Place attachment is most weakly
expressed through place dependence, suggesting ongoing adaptation of relationships with place. We find that solastalgia is
positively correlated with negative statements regarding future outlook. However, negative outlooks are moderated for those
with high levels of place attachment, despite experiencing solastalgia. Given the vulnerability of coastal environments and
communities to climate change, understanding and assessing solastalgia will be critical to helping communities navigate envi-
ronmental disruption.
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Introduction

Loss of place can have profound impacts on individual and
community emotional and psychological well-being, sense of
identity and ability to cope with further environmental change
(Marshall et al. 2019; Adger et al. 2017; Barnett et al. 2016;
Fresque-Baxter and Armitage 2012; Connor et al. 2004;
Albrecht 2005). Solastalgia is an inability to derive solace
from the present state of one’s environment (Albrecht 2006;
McNamara and Westoby 2011) and describes how personal
and community sense of identity, belonging and control is

undermined by negative environmental change (Connor
et al. 2004; Albrecht 2005; Higginbotham et al. 2006).
Solastalgia has been related to a breakdown between an indi-
vidual’s identity and their environment (Askland and Bunn
2018), negative emotional responses that can influence en-
gagement with effective coping responses and paralysis or
inaction towards negatively perceived environmental change
(Ojala 2013; Ruiz and Hernández 2014; Clayton and Karazsia
2020). Cunsolo and Ellis (2018) show that solastalgia can be
expressed following ecological losses, weather extremes and
landscape disappearance due to loss of identity and environ-
mental knowledge.

A scoping review of solastalgia by Galway et al. (2019)
showed that research has focused on environmental change
caused by resource extraction (Connor et al. 2004), climate
change (Ellis and Albrecht 2017) and extreme weather events/
natural disasters (e.g. drought, wild fires) (Albrecht et al.
2007; Eisenman et al. 2015). Albrecht (2019) discusses how
chronic changes to landscape (e.g. persistent flooding) may
have cumulative impacts that gradually erode identity, sense
of belonging and lead to distress. With the exception of
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research by Tran et al. (2020), chronic, slowly unfolding deg-
radation caused by coastal erosion as a source of solastalgia
has been little studied. Previous research has also tended to
focus on landscape icons such as the Great Barrier Reef or
economically driven change, such as open cut mining
(Marshall et al. 2019; Connor et al. 2004). Overlooked have
been more mundane examples, such as coastal degradation
and erosion, which may reflect the lived experiences of mil-
lions worldwide as they struggle to withstand and cope with
place disruption due to coastal erosion, sea level rise and other
pressures resulting from climate change. Research also sug-
gests that a gendered experience of solastalgia may be emerg-
ing with climate change (McNamara and Westoby 2011).
Furthermore, some studies show that solastalgia may lead to
concern and uncertainty about the future, stemming from a
perceived powerlessness to prevent future losses, thereby ex-
acerbating negative emotions (Galway et al. 2019). However,
the role that concern and uncertainty about the future play in
how solastalgia is experienced is also under-examined
(Galway et al. 2019).

Many scholars have attempted to empirically evaluate
solastalgia and confirmed Albrecht’s original argument that
the concept relates to a deeply held sadness and grief regard-
ing the destruction of valued environments (Higginbotham
et al. 2006; Warsini et al. 2014; Eisenman et al. 2015).
Connor et al. (2004) detailed the emergence of solastalgia
experienced by residents of Upper Hunter Valley in New
South Wales, Australia, as a result of open cut mining.
Later , Higginbotham et al . (2006) developed an
Environmental Distress Scale (EDS) for the Upper Hunter
Valley and discovered that unwanted transformation such as
open cut mining in valued environments leads to the
experience of solastalgia. Similarly, Warsini et al. (2014) used
a modified Environmental Distress Scale in Indonesia (IEDS)
to examine solastalgia following natural disasters. These stud-
ies have found that place attachment may be an important
mediating factor in the experience of solastalgia. Although
there is a significant history of research on place attachment
and disruption, there have been calls for enhanced understand-
ing of the relationship between place attachment and
solastalgia in different contexts (Cunsolo and Ellis 2018;
Galway et al. 2019).

Place attachment has been explored by scholars in many
different disciplines such as geography (Von Wirth et al.
2016), environment psychology (Clarke et al. 2018) and soci-
ology (McKnight et al. 2017). These disciplines have arrived
at various definitions, measures and models (Greer et al.
2020). A common description of place attachment is a positive
emotional connection to places or landscapes that often in-
spires individuals and communities to engage in place protec-
tive actions when the place they are attached to comes under
threat (Lewicka 2011; Devine-Wright 2013). Place attach-
ment can be explained through examining the connections

or emotional bonds that individuals and communities form
with an environment (Clarke et al. 2018). Strength of place
attachment has been shown to vary with age, length of resi-
dence and homeownership (Lewicka 2011). People assign
meaning to places they are familiar with and subsequently
form intimate bonds and feelings of belonging towards that
place (Hess et al. 2008). It is commonly argued that how
people identify with a place is an important aspect of place
attachment as well as their sense of personal and social self
(Greer et al. 2020; Lewicka 2011; Twigger-Ross and Uzzell
1996).

Many scholars consider place attachment as having two
related dimensions: place identity and place dependence
(Clarke et al. 2018; Anton and Lawrence 2016a; Moore and
Graefe 1994). Place dependence can be thought of as a
resource/materially driven relationship, described as the func-
tional bonds people form with a place (Moore and Graefe
1994; Greer et al. 2020). It is often determined by how well
a place can facilitate people’s goals, desired activities such as
recreational, occupational or social activities, and physical
characteristics such as public transport or natural resources
(Stokols and Shumaker 1987; Williams and Vaske 2003;
Quinn et al. 2015, Greer et al. 2020). For place dependence
to develop and be maintained, a place must meet a person’s
needs, be functionally desirable and provide the capacity to
fulfil a person’s goals better than any other place (Anton and
Lawrence 2016a; Greer et al. 2020; Lemée et al. 2019).

Place identity is the symbolic, emotional and social links to
a place which are intertwined with the ability to maintain a
sense of self in one’s environment (Devine-Wright 2013;
Lemée et al. 2019; Korpela 1989). An individual’s sense of
place identity represents their emotions, values, memories,
attitudes and behaviour related to the environment in which
they live, which defines their daily experiences (Proshansky
et al. 1983). Place identity develops through personal experi-
ences and interactions within a geographical setting over time
and is a complex process where an individual or community
becomes psychologically invested in a place and acquires a
sense of belonging (Lewicka 2011; Anton and Lawrence
2016a; Lemée et al. 2019; Proshansky et al. 1983). Strong
emotional bonds to place are often formed when that place
is perceived to positively benefit identity and satisfy social,
psychological, cultural and biological needs (Lemée et al.
2019; Belanche et al. 2017; Proshansky et al. 1983). Identity
is important for withstanding place change (Fresque-Baxter
and Armitage 2012). Impacts to self-identity from environ-
mental degradation can lower an individual’s ability to cope
with further place changes (Fresque-Baxter and Armitage
2012).

Place disruption is experienced when a place is modified,
degraded or destroyed and is often associated with negative
emotions and grief (Cheng and Chou 2015). Relocation,
forced migration or physical changes can lead to the
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disruption of place attachment (Cheng and Chou 2015;
Devine-Wright and Howes 2010; Fried 2000). The size and
speed of change can also result in different responses and
adaptive actions (Devine-Wright 2013). Incremental changes
can potentially be dealt with by adjusting or adapting; how-
ever, more sudden and/or dramatic changes can result in great-
er disruption of material and psychological bonds. Disruption
of such connections can arise following displacement, loss of
traditional culture, loss of place through environmental trans-
formations, losses to sense of identity and belonging and can
often result in mental health challenges as a threat to the en-
vironment is understood as a threat to self (Fullilove 1996;
Devine-Wright 2009). Such place changes, including pro-
posed or anticipated changes, are more likely to be viewed
as negative and seen as threatening by those who have stron-
ger place attachment (Marshall et al. 2019; Anton and
Lawrence 2016b; Devine-Wright 2013).

Using the gradual disappearance of a beach in Ireland as a
case study, we examine the relationships between impacts of
slow and ongoing environmental loss on the experience of
solastalgia in a coastal community. Using questionnaire sur-
veys, we investigate the inter-relationships between
solastalgia, place attachment and place disruption and their
relationship with community outlook for the future as a result
of coastal erosion. In particular, we examine: (i) the extent to
which the community experiences solastalgia as a result of
place disruption, (ii). the relationship between place attach-
ment and feelings of solastalgia, and (iii) the association be-
tween solastalgia, place attachment and resident’s future
outlook.

Methods

Case study

Courtown Harbour-Riverchapel is located in CountyWexford
in the southeast of Ireland, 6 km east of Gorey, County
Wexford and 16 km south of Arklow, County Wicklow
(WCC 2014a, b). Courtown originated as a fishing village,
and the harbour was built in 1825 to aid fishermen launching
their boats (WCC 2014a, b). Courtown began to thrive as a
tourist destination in the 1860s following the construction of a
railway, allowing tourists to travel from Dublin and the
Midlands Region. Tourism has continued to be the main eco-
nomic activity and is considered by the Wexford County
Council to hold the greatest potential to increase economic
growth and employment in the area (WCC 2014a). Tourism
assets are focused around the harbour and natural amenities,
including a blue flag beach and extensive woodlands and
coastal walks (WCC 2014a, b). There are many established
and permanent residential sites in the area, as well as holiday

homes and caravan parks, which serve temporary residents
(WCC 2014a, b).

Courtown and Riverchapel were once separate villages, and
up until the 1990s development of Riverchapel was slow, but
residential development rapidly increased following the introduc-
tion by the national government of the “Renewal Scheme for
Traditional Seaside Resorts” in 1995 (WCC 2014a). The popu-
lation of Courtown Harbour-Riverchapel has expanded rapidly;
in 2006, the population was 1421, increasing to 2857 in 2011
(CSO 2011; WCC 2014a, b). In 2016, the census covered
CourtownHarbour-Riverchapel and nearbyArdamine as a single
settlement with a population of 3591 (CSO 2016).
Unemployment rates are high (26.2%) and above the average
for County Wexford (16.6%) (WCC 2018).

In recent decades, the area has been badly affected by
coastal erosion. Winter storms have heavily impacted the soft
coastline. In particular, the main beach in Courtown (the
North beach) has been impacted and undergone extensive
coastal protection works through the installation of rock ar-
mour, which has drastically transformed the area (WCC
2014a, b) (see Fig. 1). Rather than the expansive beach of
previous years, the North beach is now very narrow with rock
armour covering most of the area and extending for around
750 m. Moreover, additional stretches of coastline extending
from Ardamine to the North beach in Courtown have been
deemed to be at a significant risk of future coastal erosion.
Local property owners have taken some action to delay the
coastal erosion by placing rock armour along the sea bank
(WCC 2014a, b). A Beach Nourishment and Marina Project
was drafted over a decade ago, but progress on this project has
been slow (Gorey Guardian 2019). Engineers were appointed
in 2016 by the Wexford County Council to develop the
scheme including coastal protection, and a separate plan for
the transport of replenishing sand was drafted. Public consul-
tation of the ‘Courtown North Beach and Marina Feasibility
Study’ took place on 12th November 2019 and remained on
view until 11th December 2019 (WCC 2019). However, local
councillors have indicated that significant funding is needed
from the central government (Gorey Guardian 2019). Local
residents are anxious to see the project begin which is unlikely
to start for a number of years as it still awaits approval (Gorey
Guardian 2019). Presently, the Wexford County Council
plans to maintain current coastal defences but also to erect
breakwaters to further protect and attempt to replenish the
beaches (WCC 2014b).

Participants and sample method

We developed a questionnaire survey containing empirical
measurements of solastalgia, place attachment, perceptions
of place disruption and outlooks for the future of Courtown
and Riverchapel. Piloting was conducted with 15 inhabitants
of Courtown in November 2018. A week was spent in

Page 3 of 14     46Reg Environ Change (2021) 21: 46



Courtown harbour and Riverchapel talking and listening to
locals which included some participants from the pilot ques-
tionnaire, in unstructured and casual conversations. We con-
ducted this work to help us understand their use of language
when describing changes to the beach. The word ‘loss’ was
repeatedly used by local residents to describe these changes,
which informed the language used during question design for
piloting. Discussions with residents also informed us that res-
idents from Riverchapel should be included, as many would
have moved from Courtown to the neighbouring area of
Riverchapel. Piloting allowed us to refine how questions were
asked, survey presentation and length, sampling strategy and
delivery method.

Following piloting and refinement, we distributed the ques-
tionnaire survey to randomly selected households in
Courtown and Riverchapel over two field campaigns: in
January 2019 (winter sample) and July 2019 (summer sam-
ple). Consent for participation was obtained through the inclu-
sion of an information letter and consent form attached to the
front of the questionnaire. Questionaries were used only if
consent had been provided. The inclusion of two campaigns
allowed us to sample residents of the same community twice
to investigate if there are seasonal differences in key concepts
tested. Surveying was undertaken using a drop and collect
method similar to Allred and Ross-Davis (2011) and Clarke
et al. (2018) whereby questionnaires were delivered 1 day and
collected the next. Census data indicates that the population of
Courtown Harbour-Riverchapel and Ardamine was 3591 in
2016 (CSO 2016). Disregarding residents of this settlement
under the age of 18 leaves a viable population of 2561. The
number of permanent private households within the settlement
of Courtown Harbour-Riverchapel and Ardamine on the night
of the census was 1348. Using postcodes for the area, we
sampled every third household from randomly selected
streets/estates within the confines of the study area for the first
field campaign in January, similar to the sampling strategy
employed by Clarke et al. (2018). We sampled every first
household from the previously selected three during the sec-
ond field campaign in July in order to sample the same com-
munity twice. A total of 800 questionnaires were delivered,
one questionnaire was distributed per household, with

responses sought from one adult. There was no overlap in
households sampled between winter and summer campaigns.
Sampling with no overlap over two field campaigns within the
same community/area ensured we obtainedmeaningful results
about that particular community’s views while also limiting
participant fatigue and biased responses. We collected 271
surveys in total (99 winter plus 172 summer surveys), with
an overall response rate of 33.9%.

Measures and analytical procedures

Survey items were designed to elicit empirical measurements
of solastalgia, place attachment, place disruption and resi-
dent’s outlook for the future. In all cases, items were measured
using a 5-point Likert scale ranging from 1 = strongly agree to
5 = strongly disagree, with 3 = neither agree nor disagree.
Where an individual response was missing, pairwise deletion
was performed (Pallant 2013; Clarke et al. 2018). Non-
parametric statistical tests are used throughout due to data
being non-normally distributed. The Mann-Kendal U test
was employed to discern differences between groups, includ-
ing gender, seasonal differences and residents impacted and
not impacted by the loss of the beach. The Kruskal-Wallis test
was used to discern differences between age groups, length of
residence and place attachment levels. Spearman’s correla-
tions were calculated to ascertain the relationships between
solastalgia, place attachment and outlook for the future
(Pallant 2013).

Solastalgia scale

An analysis of the literature on solastalgia indicated which
items are most reliable to construct a single uni-dimensional
scale to measure solastalgia. In particular, we draw on state-
ments from Higginbotham et al. (2006) who developed and
validated an environmental distress scale, which includes
items measuring solastalgia. Our single uni-dimensional scale
was constructed to measure solastalgia by combining seven
relevant items adapted from the Higginbotham et al. (2006)
scale ‘Feelings of Solastalgia from Environmental Change’,
tailored to local context. The items measure emotions which

Fig. 1 Left: North beach at
Courtown 1967. Right: North
beach at Courtown 2015,
including rock armour. Sources:
Doyle, E. (1967). TIFF file;
Comerford, P. (2015). TIFF file
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are considered by Higginbotham et al. (2006) to relate to
solastalgia as a result of environmental change, including;
sadness ‘I feel saddened by the loss of the beach at
Courtown’; worry ‘I am worried that the valued aspects of
Courtown are being lost’; shame/disappointment ‘I feel dis-
appointed in the way Courtown looks now’; belonging
undermined ‘My sense of belonging to this place has been
undermined by the loss of the beach’; nostalgia ‘Sometimes I
find myself thinking about times when the beach was larger’,
‘I feel that the beach suited my way of life more in the past’
and; unique environmental aspects lost ‘I am upset over the
loss of the beach because it is part of my heritage’ (see
Table 2). A Cronbach Alpha test was carried out on these
seven statements which demonstrated good internal reliability
(α = 0.85). High Cronbach alpha values were also returned for
individual items within the scale, indicating that internal va-
lidity of our solastalgia scale is satisfactory. We split the sam-
ple into three equal groups representing high, medium and
low levels of solastalgia according to the method Kaltenborn
and Bjerke (2002) applied to their place attachment scale. We
extracted the mean solastalgia score of each group to assess
differences between groups.

Place disruption

We asked one yes/no question ‘is your life impacted by the
loss of the beach’ to determine if place disruption has impact-
ed residents’ lives. This was accompanied by two open-ended
questions encouraging respondents to detail how their life has
been impacted and if their feelings towards Courtown have
changed. We used a thematic analysis to identify the most
common impacts and feelings as a result of disruption and
include relevant quotes. To determine differences in
solastalgia and place attachment experienced by those who
are impacted by loss of the beach and those who are not, we
conducted Mann-Whitney U statistical tests using the entire
dataset (i.e. winter and summer samples). To investigate how
people with different levels of place attachment are impacted
by loss of the beach, we conducted a Kruskal-Wallis statistical
test using the impacted group data.

Place attachment scale

Drawing on previous research that attempts to empirically
quantify place attachment, we employed items related to place
identity and place dependence, tailored to the specific context
of this study, to measure place attachment (e.g. Clarke et al.
2018; Kaltenborn and Bjerke 2002). A 3-item scale was
employed to measure place identity consisting of the state-
ments ‘I have good memories of Courtown beach’, ‘I feel part
of the community in Courtown’, ‘Courtown beach is part of
my identity’ (Clarke et al. 2018; Kaltenborn and Bjerke 2002)
(see Table 2). A 3-item scale was also used to measure place

dependence consisting of the statements ‘Development of the
area is important to me’, ‘No other place can compare to
Courtown beach’ and ‘I get more satisfaction out of visiting
Courtown beach than any other’ also tailored from Clarke
et al. (2018) and Kaltenborn and Bjerke (2002) (see
Table 2). Finally, a single uni-dimensional scale was con-
structed to measure place attachment by combining all six
items. A Cronbach alpha test confirmed the place attachment
scale to have good internal reliability (α = 0.80) (Von Wirth
et al. 2016). High Cronbach alpha scores were also returned
for individual items within the scale, indicating that internal
validity is satisfactory. We split the sample into three equal
groups representing high, medium and low levels of place
attachment according to the method employed by
Kaltenborn and Bjerke (2002). We extracted the mean place
attachment score of each group to assess differences between
groups.

Outlook for the future

We use the term ‘future outlook’ to encapsulate viewpoints
associated with concerns for the future. Three 5-point Likert
statements were used consisting of ‘I am concerned that future
generations will not be able to enjoy the natural environment
at Courtown’, ‘There is not much of a future for me in
Courtown’ and ‘I feel that Courtown has a positive future’.
The relationship between these statements and the constructed
scales for solastalgia and place attachment was used to deter-
mine if loss of place due to environmental change and resul-
tant experiences of solastalgia impacted an individual’s out-
look for the future.

Results

Socio-demographics

Socio-demographics on age, length of residence and gender
were collected. The questionnaire was distributed to adults
only. The largest age groups in the sample are 35–44
(25.1%) and 45–54 (18%). The smallest groups are 18–24
year olds (5.3%) and 75+ (7.7%). The majority of participants
in the survey have lived within Courtown Harbour and
Riverchapel for over 11 years (56.6%), and 3.3% of respon-
dents have lived there less than a year. A gender bias exists
within our sample relative to the 2016 census data (see
Table 1), with the proportion of females (56.5%) within the
survey sample significantly greater than in the census and the
proportion ofmales (36.6%) significantly lower (p < 0.05). No
other statistically significant biases in our sample, relative to
census data, were found.
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The extent to which the community experiences
solastalgia

Respondents for the entire (i.e. winter and summer) sample re-
ported a mean (M) score of 2.12 (standard deviation (SD) =
0.82), equivalent to agree on the 5-point Likert scale adopted,
for the uni-dimensional solastalgia scale (see Table 2). We split
the sample into three groups representing high (M = 1.28), me-
dium (M = 2.02) and low (M = 3.04) levels of solastalgia. Both
high and medium groups tend towards strongly agree and agree
for the uni-dimensional scale, respectively, indicating the
strength of feelings of solastalgia, whereas the low group tend
towards ‘neither agree nor disagree’ (see Table 2). The only one
of the seven solastalgia itemswithin the scale not to tend towards
agree or strongly agree is ‘my sense of belonging to this place has
been undermined by the loss of the beach’ (M= 3.00, SD=1.18).
The items ‘I feel saddened by the loss of the beach at Courtown’
(M = 1.52, SD = 0.84), ‘I am worried that valued aspects of
Courtown are being lost’ (M = 1.72, SD = .95) and ‘I am disap-
pointed in how Courtown looks now as a result of losing the
beach’ (M = 1.71, SD = .98) show the strongest reported scores.
There is a sense of nostalgia as many respondents reported that
the beach suited their way of life better in the past (M = 2.27, SD
= 1.21), with most agreeing with the statement ‘Sometimes I find
myself thinking about times when the beach was larger’ (M =
2.03, SD = 1.12).

Kruskal-Wallis tests show that there are no statistically sig-
nificant differences in the strength of solastalgia between var-
ious age groups for the single uni-dimensional solastalgia

scale. However, statistically significant differences do exist
between age groups for the scale items ‘I am disappointed in
how Courtown looks now as a result of losing the beach’ (H =
17.347, p < .01) and ‘I am worried that valued aspects of
Courtown are being lost’ (H = 18.072, p < .01) with the 55–
64 (mean ranks = 100.11, 98.11) and 65–74 (mean rank =
114.50, 107.47) age groups having the strongest feelings.
No statistically significant differences were found for other
scale items (see Table 3). Statistically significant differences
were found between length of residence and strength of
solastalgia (H = 30.294, p < .01) for the solastalgia scale, with
the highest mean rank being 74.70 for 20+ years group (see
Table 3). Every scale item besides ‘my sense of belonging to
this place has been undermined by the loss of the beach’ (H =
5.014, p = 0.414) showed similar statistically significant dif-
ferences (see Table 3). Results indicate that those who have
lived in the area for a longer period of time experience stron-
ger feelings of solastalgia. We find no significant difference in
our solastalgia scale by gender or season (winter/summer).

To investigate further, we split the sample into three groups
representing high, medium and low levels of solastalgia and
conducted Mann-Whitney U tests with gender and season to
determine differences between solastalgia groups by level. No
statistically significant differences were found for high, medi-
um or low-level groups for gender or medium and low groups
for seasons. However, there are statistically significant differ-
ences within the high solastalgia group between seasons (U =
687.00, p =.05) showing stronger solastalgia in the summer
with a mean rank of 41.06 and 52.02 for winter.

Table 1 Socio-demographic
statistics (age, gender and length
of residence) displayed as
percentages and compared to the
Census 2016 data for Courtown/
Riverchapel/Ardamine (Central
Statistics Office 2016)

Demographic factors Courtown/Riverchapel
survey

Census data (Courtown/
Riverchapel/Ardamine)

Age (%) 18–24 8.5 5.3

25–34 16.9 13.2

35–44 25.1 21.5

45–54 18.0 21.1

55–64 14.4 15.5

65–74 10.2 13.6

75+ 6.8 7.5

Gender (%) Male 36.6** 47.5

Female 58.5* 52.5

Prefer not to disclose 1.9

NA 3.0

Length of residence (%) <1 year 3.3
1–5 years 18.1

6–10 years 18.5

11–15 years 26.6

16–20 years 11.8

20+ years 17.7

*Significant at the 0.05 level

**Significant at the 0.01 level
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Life impacted and solastalgia

The results show that 42.7% of residents in the entire sample
responded yes to the question ‘Is your life impacted by the
loss of the beach?’. We analysed the sub-sample of respon-
dents that indicated their lives have been impacted to ascer-
tain the extent of disruption that they are experiencing as
well as the open-ended responses indicating the reasons
residents’ lives have been impacted. All responses detailed
negative impacts. The most common impacts reported by
loss of the beach include recreational activities (walking and
swimming), meeting family, view/aesthetics (beach and
town), community, tourism, memories and therapeutic op-
portunities. Residents who reported reasons for why their
lives have been impacted said the following (See
supplementary material for all responses):

Recreation: ‘It was a beach and I enjoyed swimming
and was easily accessible for family. I would sea swim
most of the year. I’ve stopped using the beach altogether
now and swim somewhere else. No longer are a place I
will frequent….’
Meeting family: ‘Less time spent with family and friends
at the beach means I see them less. Main meeting point
was the beach’.

View/aesthetics: ‘A feeling that such natural beauty has
been lost and a strong reminder of climate change and
the rate that change is happening’.
Community: ‘Courtown in the 1950s was not just a
seaside resort. But a place to meet and communicate
with friends old and new. Such meetings were the high-
light of the week and looked forward to with great an-
ticipation. Of course many of the people involved were
from local surrounding areas but not solely. There was
also a fair sprinkling of visitors’. ‘The beach was the
focal point of the community. Now that is lost’.
Tourism: ‘Courtown was once a thriving holiday desti-
nation and now due to loss of the beach businesses have
closed and been left to rot and local people have lost
their jobs. There are so many things that can be done by
the government to bring the beach back. It really is a
shame’.
Memories: ‘Saddened as have fond memories of my dad
walking on the beach. My dad is no longer here and
neither is the beach’.
Therapeutic opportunities: ‘The beach was where I liked
to go when I feel stressed, the waves coming and going’.

The Mann-Whitney U test indicated that people who self-
reported that their lives are impacted by loss of the beach

Table 2 Descriptive statistics and Cronbach alpha reliability scores for
place attachment and solastalgia. Also shown are the six scale items for
place attachment and seven scale items for solastalgia, statements

concerning future outlook, place attachment and solastalgia by level.
The 5-point Likert scale responses range from 1 = Strongly agree, 2 =
Agree, 3 = Neither agree nor disagree, 4 = Disagree, 5 = Strongly disagree

Scales and items High Medium
Low

Cronbach's
alpha

Mean
(M)

Std. deviation
(SD)

Place attachment (One single composite item) n = 265 1.55 2.26 3.15 .77 2.32 .74

I have good memories of Courtown beach .77 1.63 .92

I feel part of the community in Courtown .74 2.05 1.00

Courtown beach is part of my identity .72 2.89 1.20

Development of the area is important to me .77 1.39 .58

No other place can compare to Courtown beach .70 3.06 1.23

I get more satisfaction out of visiting Courtown beach than any other .71 2.97 1.24

Solastalgia (One composite item) n = 265 1.28 2.02 3.04 .87 2.12 .82

I feel saddened by the loss of the beach at Courtown .86 1.52 .84

I feel disappointed in the way Courtown looks now .86 1.71 .98

I am worried that the valued aspects of Courtown are being lost .85 1.72 .95

My sense of belonging to this place has been undermined by the loss of the beach .86 3.00 1.18

Sometimes I find myself thinking about times when the beach was larger .85 2.00 1.10

I feel that the beach suited my way of life more in the past .84 2.27 1.21

I am upset over the loss of the beach because it is part of my heritage .86 2.58 1.22

Future outlook single Likert statements

I am concerned that future generations will not be able to enjoy the natural environment
at Courtown

1.52 .77

There is not much of a future for me in Courtown 3.34 1.22

I feel that Courtown has a positive future 2.51 1.09
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experience solastalgia significantly stronger than those who
did not (U = 3889.00, p < 0.01), with a mean rank of 90.19
for those impacted and 150.80 for those not impacted (see
Table 4). Similar statistically significant differences exist for
each itemwithin the solastalgia scale (see Table 4 and Fig. 2a).
There are also statistically significant differences between
groups representing high (U = 573.00, p =.04) and low (U =
405.50, p <.01) levels of solastalgia for life impacted, with
those experiencing high levels of solastalgia more likely to
answer that their lives had been impacted by loss of the beach.

Place attachment and relationship with solastalgia

Respondents for the entire sample reported a mean score of
2.32 (SD = 0.74), tending towards agree on the 5-point Likert
scale adopted, for the uni-dimensional place attachment scale
(Table 2). Most items within the place attachment scale also
tend towards agree, except for ‘No other place can compare to
Courtown beach’ (M = 3.06, SD = 1.23) and ‘I get more
satisfaction out of visiting Courtown beach than any other’
(M = 2.97, SD = 1.24); however, we note the large standard
deviations in these responses (Table 2). Both statements com-
prise the place dependence aspect of place attachment, which
indicates that place dependence is low. Place identity state-
ments tend towards agree, the weakest being ‘Courtown
beach is part of my identity’ (M = 2.89, SD = 1.20), which
also has a large standard deviation (Table 2).

Place attachment is significantly positively correlated with
length of residence (rho = 0.19, n = 269, p < 0.01), but not
with age (see Table 5). Kruskal-Wallis tests showed

statistically significant differences between length of resi-
dence and strength of place attachment (H = 23.09, p ≤ .01)
with the highest mean rank being 75.66 for the 20+ years
group (see Table 3). Every scale item except for ‘No other
place can compare to Courtown beach’ (H = 5.186, p = .39)
and ‘I get more satisfaction out of visiting Courtown beach
than any other’ (H = 3.148, p = .68) showed similar statisti-
cally significant differences by length of residence (see
Table 3). There were no statistically significant differences
between age groups and strength of place attachment for the
uni-dimensional scale.

The Mann-Whitney U test indicated that people whose
lives have been impacted by the loss of the beach had signif-
icantly stronger place attachment than those who have not
been impacted by loss of the beach (U = 3889.00, p < .01),
with a mean rank of 92.86 for those impacted and 139.48 for
those not impacted (see Table 4). Similar statistically signifi-
cant differences were found for each item within the place
attachment scale (see Table 4 and Fig. 2b). No statistically
significant differences were found between winter and sum-
mer samples for the place attachment scale or scale items.
There were also no statistically significant differences be-
tween gender and strength of place attachment. However,
males are statistically significantly more likely to agree with
the item ‘Development of the area is important to me’ (U =
5665.50, p = .04) with a mean rank of 109.12 for males and
124.73 for females (Table 4).

We find a significant positive correlation between
solastalgia and place attachment (rho = 0.49, n = 268, p <
0.01) (Table 5). To investigate further, we split the sample

Table 3 Kruskal-Wallis H statistics between solastalgia (one composite item and scale items, see Table 2), place attachment (one composite item and
scale items, see Table 2), age and length of residence. H is the test statistic used

Kruskal-Wallis H Place attachment level
(H)

p
value

Age
(H)

p
value

Length of residence
(H)

p
value

Solastalgia 64.49 <.01 12.02 .41 30.29 <.01

I feel saddened by the loss of the beach at Courtown 33.13 <.01 11.86 .07 15.11 .01

I feel disappointed in the way Courtown looks now 12.38 <.01 17.35 .01 22.82 <.01

I am worried that the valued aspects of Courtown are being lost 29.74 <.01 18.07 .01 18.16 <.01

My sense of belonging to this place has been undermined by the loss of
the beach.

49.13 <.01 3.67 .72 5.01 .41

Sometimes I find myself thinking about times when the beach was
larger

35.23 <.01 11.33 .08 30.19 <.01

I feel that the beach suited my way of life more in the past 35.64 <.01 8.90 .18 17.21 <.01

I am upset over the loss of the beach because it is part of my heritage 70.76 <.01 4.77 .87 38.86 <.01

Place attachment 11.48 .07 23.09 <.01

I have good memories of Courtown beach 7.22 .30 34.17 <.01

I feel part of the community in Courtown 5.89 .47 16.78 <.01

Courtown beach is part of my identity 5.33 .50 30.77 <.01

Development of the area is important to me 6.14 .41 14.28 .01

No other place can compare to Courtown beach 12.03 .06 5.19 .39

I get more satisfaction out of visiting Courtown beach than any other 17.04 .01 3.15 .68
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into three groups representing high (M = 2.39), medium (M =
2.67) and low (M = 3.00) levels of place attachment. The
results from the Kruskal-Wallis test indicate statistically sig-
nificant differences between levels of place attachment and
strength of solastalgia using our uni-dimensional scale (H =
64.49, p < .01), with a mean rank of 84.50 for high, 127.98 for
medium and 176.53 for low levels of place attachment.
Similar statistically significant results were found for all place
attachment scale items. Results indicate that people with high
levels of place attachment tend to experience stronger feelings
of solastalgia (see Fig. 2c).

Association between solastalgia, place attachment
and outlook for the future

Respondents tended to strongly agree with the statement ‘I am
concerned that future generations will not be able to enjoy the
natural environment at Courtown’ (M = 1.52, SD = 0.77)
(Table 2). However, when asked about their own future, re-
sponses were more uncertain, with most neither agreeing nor
disagreeing with the statement ‘there is not much of a future
for me in Courtown’ (M = 3.34, SD = 1.22). Indeed, respon-
dents were somewhat optimistic when responding to the state-
ment ‘I feel that Courtown has a positive future’ (M = 2.51,
SD = 1.10).

Significant positive correlations are found between
solastalgia and single-item statements measuring a pessimistic
outlook for the future, including ‘there is not much of a future
for me in Courtown’ (rho = 0.36, n = 264, p < 0.01) and ‘I am

concerned that future generations will not be able to enjoy the
natural environment at Courtown’ (rho = 0.60, n = 266, p <
0.01). Solastalgia has a stronger relationship with the resi-
dent’s feelings of concern for future generations and personal
future outlook than place attachment (see Table 5). However,
place attachment shows a stronger positive relationship with ‘I
feel that Courtown has a positive future’ and may be linked to
more positive place emotions.

Discussion

We explored how solastalgia caused by environmental change
is currently being experienced by a community in the south-
east of Ireland. We investigated relationships between
solastalgia, place attachment and place disruption, together
with the association between solastalgia, place attachment
and outlook for the future. Solastalgia resulting from loss of
place is experienced by a large proportion of residents. Forty-
two percent of respondents indicated their lives had been neg-
atively impacted by loss of the beach through impacts on
recreation, meeting family, views/aesthetics, community,
tourism, memories and therapeutic opportunities. Our results
show that solastalgia in Courtown/Riverchapel is being
expressed most strongly though feelings of sadness, worry
and disappointment. This is consistent with the findings of
McNamara and Westoby (2011) who also indicate the impor-
tance of these emotions in the experience of solastalgia. We
found length of residence to be the demographic variable most

Table 4 Mann-Whitney U statistics between solastalgia (one composite item and scale items, see Table 2), place attachment (one composite item and
scale items, see Table 2), life impacted (yes/no), gender (male/female) and season (winter/ summer). U is the test statistic used

Mann-Whitney U Life impacted
(U)

p
value

Gender
(U)

p
value

Season
(U)

p
value

Solastalgia 4836.00 <.01 6765.00 .41 7390.50 .41

I feel saddened by the loss of the beach at Courtown 3889.00 <.01 7105.00 .85 7753.00 .86

I feel disappointed in the way Courtown looks now 5183.50 <.01 6968.50 .61 7832.50 .96

I am worried that the valued aspects of Courtown are being lost 6049.00 <.01 7049.50 .75 7488.50 .48

My sense of belonging to this place has been undermined by the loss of the
beach.

5170.50 <.01 6998.00 .67 7305.00 .30

Sometimes I find myself thinking about times when the beach was larger 4198.00 <.01 6583.00 .24 7644.00 .71

I feel that the beach suited my way of life more in the past 5142.50 <.01 7149.00 .91 7527.00 .55

I am upset over the loss of the beach because it is part of my heritage 4095.50 <.01 7119.00 .87 7557.00 .59

Place attachment 4219.00 <.01 5837.50 .18 6259.50 .10

I have good memories of Courtown beach 5094.50 <.01 5879.00 .15 7046.50 .84

I feel part of the community in Courtown 5288.50 <.01 6749.50 .21 7690.00 .62

Courtown beach is part of my identity 4953.00 <.01 5816.00 .15 6521.50 .24

Development of the area is important to me 4862.50 <.01 5665.50 .04 6588.00 .22

No other place can compare to Courtown beach 5531.00 <.01 6508.00 .97 6512.50 .23

I get more satisfaction out of visiting Courtown beach than any other 5472.50 <.01 6137.00 .43 6283.50 .11
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Fig. 2 a Strength of solastalgia (single composite item and scale items,
see Table 2) for residents impacted (yes), not impacted (no) and total
sample. b Strength of place attachment (single composite item and scale
items, see Table 2) for residents impacted, not impacted and total sample.
c Strength of solastalgia (single composite item and scale items, see

Table 2) by level of place attachment (high, medium, low). The 5-point
Likert scale responses range from 1 = Strongly agree, 2 = Agree, 3 =
Neither agree nor disagree, 4 = Disagree, 5 = Strongly disagree. Lower
scores indicate a stronger sentiment
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strongly correlated with solastalgia. In particular, we found
that those living in the area more than 20 years expressed
the strongest levels of solastalgia in our sample.

Given our sampling of residents across winter and summer
periods, we were able to explore seasonal variations in the
experience of solastalgia. Notably, we found that those
experiencing the highest levels of solastalgia show evidence
of seasonal differences in expression, with negative emotions
being stronger in summer. This makes sense given the beach
and associated tourism is also strongly seasonal with loss and
its impact likely to be most acute in summer months. Unlike
the study of McNamara and Westoby (2011) on Australia’s
Erub Island, we did not find a gendered aspect to the experi-
ence of solastalgia. However,McNamara andWestoby (2011)
did highlight uncertainty in whether experiences of solastalgia
expressed in their study were more strongly due to gender or
participants being elders.

We used survey items representing solastalgia tailored
from the environmental distress scale developed by
Higginbotham et al. (2006). Our findings indicate the util-
ity of these measures given the strong internal reliability
of our solastalgia scale, together with the close coherence
between the experience of solastalgia and respondents that
indicated their lives were impacted by loss of the beach.
Our findings therefore support the deployment of these
measures in other settings.

In line with previous research, we found a significant pos-
itive correlation between solastalgia and place attachment, de-
spite using different measures of place attachment
(Higginbotham et al. 2006; Eisenman et al. 2015; Albrecht
2007). Higginbotham et al. (2006) stated that higher place
attachment results in more intense feelings of solastalgia fol-
lowing disruption; our results concur. Despite extensive and
ongoing place disruption, residents of Courtown and
Riverchapel still show moderate levels of place attachment.
Like solastalgia, we found that place attachment increases
with length of residence. Notably, when considering the de-
pendence and identity components of place attachment, we
found place dependence to have a weaker expression than

place identity. This may reflect adaptation among residents
in their relationship with place. While some of our respon-
dents indicate how they have adapted to the loss of the beach
by undertaking recreational and other activities elsewhere,
including other beaches and nearby forests, we do not have
sufficient data to assess if place dependence has significantly
shifted as the beach has disappeared. Such hypotheses will be
further explored using in-depth interviews with residents in
future research.

We found interesting differences in the relationships of
solastalgia and place attachment with outlook for the future.
Connor et al. (2004) highlight the link between solastalgia and
concern for the future. We also found that solastalgia is pos-
itively correlated with a more pessimistic outlook, both for
respondents themselves and for future generations.
However, place attachment, even for those experiencing
solastalgia, has a positive correlation with more optimistic
outlooks and the statement that Courtown has a positive fu-
ture. Previous studies have indicated that when highly at-
tached individuals experience loss of place, solastalgia can
lead to increased engagement in place protective behaviours
(Higginbotham et al. 2006; Eisenman et al. 2015; Albrecht
2007; Lemée et al. 2019). Follow-up work through in-depth
interviews will further unpack this finding.

Despite positive outlooks associatedwith place attachment,
ongoing negative changes to our case study location will like-
ly intensify with inevitable sea level rise and possible changes
in storminess associated with climate change (Pachauri et al.
2014). Therefore, it is likely that experiences of solastalgia
will become amore dominant part of resident’s everyday lived
experience of place. Disruption of people-place relations and
associated impacts on well-being have a long history of study;
however, grief from place loss is rarely included (Cunsolo and
Ellis 2018), while recent research shows that solastalgia can
been linked to mental health problems (Rehling and Sigston
2020). Solastalgia and place change is not only an issue relat-
ed to landscape icons. We have shown that solastalgia is ex-
perienced by local communities due to more mundane, chron-
ic and slowly unfolding issues such as coastal erosion

Table 5 Bivariate correlations
between solastalgia (one
composite item, see Table 2),
place attachment (one composite
item, see Table 2), socio-
demographics (age, length of res-
idence) and statements
concerning future outlook from
the annual sample. The 5-point
Likert scale responses range from
1 = Strongly agree, 2 = Agree,
3 =Neither agree nor disagree,
4 =Disagree, 5 = Strongly
disagree

Scales and items Place attachment Solastalgia

Place attachment (One single composite item) n = 265 .49**

Future outlook Likert statements

I am concerned that future generations will not be able to enjoy
the natural environment at Courtown

.34** .60**

There is not much of a future for me in Courtown .1 .36**

I feel that Courtown has a positive future .20** -.03

Age .04 .19**

Length of residence .19** .25**

**Significant at the 0.01 level
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(Marshall et al. 2019; Connor et al. 2004). Given the wide-
spread experience of such change worldwide, together with
exposure to sea level rise with climate change, it is important
to further understand the impacts of solastalgia and potential
interactions with place attachment in different contexts.

Finally, we note some limitations. Critiques of quantitative
approaches suggest that complex concepts such as place at-
tachment and solastalgia cannot be explored in depth with
empirical measures. However, many scholars have attempted
to quantify such concepts at community level and achieved
meaningful results (Clarke et al. 2018; Kaltenborn and Bjerke
2002; Higginbotham et al. 2006). The results of all surveys are
sensitive to the way in which questions are asked, with correct
language usage important to avoid biased wording which can
promote a particular perspective (Salant and Dillman 1994).
To avoid this issue, we spent time in the community talking
with residents about the beach and listening to how they de-
scribed changes to their environment to help formulate our
survey. Use of our survey beyond this case study should be
sensitive to the language used and calibrate questions to local
context.

Conclusion

Place loss has profound impacts on individual and community
well-being and can influence ability to cope with further en-
vironmental change (Fresque-Baxter and Armitage 2012).
Using the gradual disappearance of a beach in Courtown/
Riverchapel, Ireland as a case study, we analysed survey re-
sults to assess links between the impacts of slow and ongoing
place loss, place attachment, solastalgia and outlook for the
future in a coastal community.We find ample evidence for the
experience of solastalgia in the community, with emotions of
sadness, worry and disappointment most strongly expressed.
Solastalgia was most strongly correlated with length of resi-
dence in the community and expression strongest for those
who have lived in Courtown/Riverchapel for more than 20
years. We found place attachment and the experience of
solastalgia to be strongly positively correlated. Place attach-
ment was most weakly expressed through place dependence,
suggesting ongoing adaptation of relationships with place in
the community. Moreover, solastalgia was strongly correlated
with a negative outlook for the future, both for individuals and
future generations. Residents who experienced the highest
levels of solastalgia also show seasonal differences in expres-
sion, with solastalgia being strongest in summer, when im-
pacts from loss of the beach are likely most acute. Our find-
ings demonstrate the complexity of emotional responses to
environmental loss and indicate that more in-depth qualitative
methods may be needed to parse these complexities. Our ap-
proach and findings are also likely to be of interest beyond our
case study. Place disruption due to slow, creeping coastal

erosion is widely experienced globally. Inevitable sea level
rise and enhanced coastal erosion associated with anthropo-
genic climate change means that understanding and address-
ing solastalgia will be critical to underpin successful
adaptation.
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