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Does environmental quality play a role in determining
housing prices in a coastal community?

Ruslan Gunko, Lauri Rapeli, Matias Scheinin and Patrik Karell

Abstract

Buying a house is one of the most common forms of investment worldwide. People often choose to invest
in property not only for its potential financial return, but also because owning a home can contribute
significantly to long-term stability and quality of life. While satisfaction with housing conditions is
important for overall well-being, this is not necessarily what motivates a purchase. In addition to serving
as a residence, property ownership can offer financial benefits if the owner decides to sell or rent it in the
future. The first evaluation of the house (which is usually executed together with the real estate agent) is
reflected in the willing-to-sell price published in the property sale ads or, as we name it here, property
price perception. In this study, we investigated whether the local environmental conditions (presented
by coastal seawater quality measured objectively and subjectively) affect the price perception, together
with traditional factors affecting the first price evaluation (such as the house and property area and year of
construction, etc.) in Raseborg, Finland. We found that prices in ads for houses and cottages listed for sale
in the high-peak season were higher in places where the objective state of seawater was in better condition.
These results demonstrate that owners and real estate agents consider the natural conditions in their first
property evaluation and underline the potential financial reward of local nature for community members
and policymakers.

Keywords: life satisfaction, local environment, property price perception, Baltic Sea, environmental
monetary value

Introduction

The purchase of own property, such as a house or cottage, is one of the important milestones in human life.
Most people do it only a few times in their lives, and a significant share of the population purchases their
own property only once in life (Benmelech et al., 2023). Thus, the process of selection of the property is
complex, and the price of the property includes many factors accounted for by both parts of the process:
seller and buyer (Ullah & Sepasgozar, 2020). Owning own property is a significant part of achieving well-
being standards (Munford et al., 2020). On top of that, owning a house reflects personal control and a sense
of security (Foley, 1980). In some countries, owning a house is closely tied to social status and is seen as
a symbol of financial security and success (Hu & Ye, 2020; Wei et al., 2017). More broadly, housing plays
a central role in people’s lives across many OECD countries, where it accounts for a significant share of
monthly expenses (OECD, 2020). Furthermore, the loss of stable housing has been linked to both mental
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and physical health problems (Qouta et al., 1998).

The quality of housing conditions is one of the key factors affecting the quality of life of people (Gir-
ouard et al., 2006; Rolfe et al., 2020; OECD, 2020). The state of housing conditions is a social determinant
of public health and a vital component in the link between poverty and health (Shaw, 2004). Poor housing
conditions can seriously harm health and be a source of infection and chronic diseases, injuries, and it can
affect child development (Krieger & Higgins, 2002). Therefore, improvements in housing conditions are
expected to lead to improvements in mental health of the person (Thomson et al., 2009). The proximity to
natural environments has similar positive effects on individuals (Berto, 2005; Ulrich et al., 1991; White et
al., 2019), and the perception of a good quality environment plays a significant role in overall life quality
(Gunko et al., 2022a). Furthermore, adequate housing conditions and the proximity to natural areas have
additive positive effects on well-being (Carmona, 2018; Wells & Evans, 2003).

The pricing of properties is constantly increasing around the globe since the mid-20th century (Knoll
et al., 2017), and the pandemic of COVID-19 provoked the biggest housing boom since 2006 (Knight
Frank, 2021). In Finland, long-term data shows that housing prices have generally trended upward, with an
average annual increase of 1.8 per cent since 1905 (Knoll et al., 2017). However, this overall growth masks
significant fluctuations, including periods of sharp increases and declines, particularly around major his-
torical events. The established selling price is a complex value which includes numerous variables, such as
e.g., details of the house conditions and features, infrastructure accessibility, neighbourhood quality, and
market conditions, which all contribute to a final value (Fan et al., 2006; Filippova & Rehm, 2014; Kusan
et al., 2010; Wittowsky et al., 2020). These factors can vary largely among countries and between locali-
ties within countries. The housing market in Finland tends to be volatile due to high reliance on mortgage
rates, property taxation and supply availability (André & Garcia, 2012). Moreover, housing prices can
differ significantly within regions in Finland due to such factors like level of development of the area and
housing demand (e.g., metropolitan area) (Oikarinen, 2007). On top of that, global or local difficulties in
the economic situation can cause housing price reduction related to reducing to the demand from potential
buyers (van Doorn et al., 2019). Contrary, global stress such as COVID-19 can cause price increments but
to different extents depending on local features (e.g., market trends) of the country (Nyholm & Ahoniemi,
2022).

Nevertheless, the owner’s price perception (hereafter, PP) plays the most important role in the finali-
sation of the price the owner is willing to sell for (Rahadi et al., 2015; Hoe et al., 2018). PP is related to the
perception of the above-mentioned factors, which affect the price, and it reflects a subjective evaluation of
the housing conditions. Often, PP is covertly reflecting the salesperson’s experience with the neighbour-
hood and also includes aspects of the surrounding environmental conditions (Berezansky et al., 2010;
Salvi, 2008). Kiel and Zabel (2003) concluded in their study that owners often overvalued their houses by
5.1 per cent in comparison to the eventual sales price, and this overevaluation was not related to any spe-
cific house characteristic. This PP overevaluation is likely explained by the owners’ experience with the
house and neighbourhood, their attachment to the property and knowledge about the local house market
(Goodman & Ittner, 1992).

The role of environmental conditions in property price formation is continuously rising (Luttik, 2000),
where accessibility to water bodies has one of the biggest impacts on the price formation (Kaplan &
Kaplan, 1989). The easy access to water features is usually a matter of increasing housing and property
prices (Cho et al., 2006). Nevertheless, in cases where the water quality is inadequate, the accessibility to
water bodies can have a negative impact on the property price (Leggett & Bockstael, 2000). In a review
on this topic, Boyle and Kiel (2001) found that the state of the water in the closest waterbody to the house
affects the housing price, but the final monetary value of the impact fluctuated among different areas. The
direction of this effect depends on the objectively measured observable characteristic of water quality (e.g.,
water clarity). Additionally, there is evidence of the ability of people to perceive observable water quality
characteristics with a high level of accuracy (Gunko et al., 2022b). Thus, subjectively measured water
quality is expected to be important in housing price formation.
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In Finland and in the other Nordic countries, it is common to own a second home (cottage) and this has
historical and cultural reasons (Pitkdnen, 2011). The number of cottages in Finland is continuously rising
on average by 10,000 per 5-years period (OSF, 2020), and they are important for recreation (Pouta et al.,
2006; Salmi et al., 2006). Additionally, the popularity of owning a summer cottage in Finland increased
among foreign tourists, especially among Russians, which were involved in 70 per cent of real-estate oper-
ations with foreign buyers/sellers in the country between 1977 and 2010 (Lipkina, 2013). One of the main
motives when selecting cottages is access to untouched and clean nature, water bodies of high quality,
forest or rural landscape and outdoor activities (Jaakson, 1986; Sievénen et al., 2007; Rantala & Puhakka,
2019). Due to the recreational importance of cottages, the state of the immediate environment is vitally
important and is thus predicted to be one of the most important factors contributing to cottage price for-
mation.

In this paper we investigate the relationship between house price perceptions and environmental con-
ditions (water quality) in a small coastal community during the high peak season. Our aim is to understand
if the environment plays a role in price perception. Since housing conditions are associated with well-being
(Bond et al., 2012; Kearns, 2022) and well-being is associated with environmental quality (Gunko et al.,
2022a; 2022b), we predict that housing prices should be determined by environmental quality. As an envi-
ronmental quality factor in this study, we use objectively measured values (0WQ) of fluorescent dissolved
organic matter (fDOM), and as addition to the study, we use indirectly measured subjective estimates of
water quality (sWQnw) by inhabitants living in the area close to the properties. Price perception is rep-
resented by prices collected from an open-source real-estate advertisement web-platform. We predict a
strong positive relationship between oWQ and PP, as well as a link between sWQnw and PP.

Methods

The study area, Raseborg municipality, is located in South-West of Finland on the Baltic Sea shoreline. It
is one of the largest municipalities in Uusimaa region by total area. Due to its location and close distance to
the capital region, Raseborg is a popular place among people working in Helsinki and the surrounding areas
where to buy a detached house. Moreover, Raseborg is important as a place for recreation and remains one
of the most popular municipalities in Finland by the number of cottages (OSF, 2020). However, the share
of permanently occupied detached houses is higher in our study area (57,2% vs 42,8%) and the number
of sale ads for houses is significantly higher (e.g., in June 2024: 162 houses vs 91 summer cottages) (OSF,
2023a; OSF, 2023b).

The price perception data was collected through the Finnish real-estate web-platform Oikotie (https:/
www.oikotie.fi/) during May-September 2021. The period of data collection is characterized as the high
peak season with higher sale prices as compared to other seasons (Cho et al., 2006). Apart from the pub-
lished selling prices for the detached houses and cottages, we collected data on factors which are important
for the price formation and presented in the advertisement (the full list of the collected factors is presented
in Figure 1). The main determinant for the data collection was the location of the house or cottage at a
maximum distance to the sea of 2000 m. In total, we collected data about 75 houses and 78 cottages from
ads that were published for sale (see Figure 2). This number represents 64 per cent of all houses and cot-
tages available on the market in May-September 2021. Later, we excluded from the analysis 33 properties
due to a lack of data regarding one of the analysis parameters, ending in having 122 properties (73 houses
and 49 cottages).

The water quality data is represented by objective measurement (0WQ) and subjective water qual-
ity measurement as supplementary data. We collected the oWQ data by sampling visible water quality
variables, such as water turbidity and concentrations of fluorescent, dissolved organic matter (hereafter
referred to as fDOM) and chlorophyll a, along with variables depicting the physical environment, such as
temperature and salinity.
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Figure 1. Factors predicted to affect the price formation collected from the open source.
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Figure 2. Study area with mapped data collection hotspots: houses (closed circles) and cottages (open
circles). Basemaps sources: SYKE, National Land Survey of Finland, Esri, TomTom, Garmin, FAO, NOAA,
USGS. Terms of use: CC BY 4.0.
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In this paper, we use fDOM concentration as a proxy for the level of organic loading, in accordance
with Nixon (1995). These measurements were carried out using an automated underway measurement sys-
tem equipped with optical sensors, along a coastal transect of approximately 300 nautical miles (550 km),
covering the Raseborg archipelago. The oWQ variables were collected by six rounds during April-Septem-
ber 2021. For the analysis, we used the mean value calculated from the data from all rounds. The system
was installed in a rigid inflatable boat (Brig N610H) with a 0.4-m draft and water intake at a depth of 0.5
m, enabling the system to operate even in very shallow environments. Data were constantly recorded, to-
gether with geospatial referencing information, at 5-second (s) intervals by an EXO2 multiparameter sonde
and an associated Handheld Unit (Xylem Inc., United States). Data collection, calibration and handling are
described in detail in Scheinin and Asmala (2020). Additionally, each variable was corrected for the statis-
tical analysis using salinity as a way to link observations to the physical characteristics of the environment.

The subjective water quality data were collected using data from the survey conducted in May-July
2021. The survey data were used in our previous studies regarding the effects of environmental perceptions
on people’s well-being. It is important to mention that the subjective data in this study were not collect-
ed by contacting property owners or real estate agents, but rather by using opinions about water quality
expressed by neighbours of properties within the boundaries of watersheds (sWQnw). People responded
to the question “How would you assess the quality of the water on your property and in its immediate
surroundings?” using a range between 0 and 10, where 0 means low quality of water and 10 means high
quality of water. We then calculated the mean value of all responses that fell within a 2000m buffer around
the point corresponding to the main house/cottage on the property.

The objective and subjective data were transferred to ArcGIS Pro. The oWQ values were extracted
from the closest point value to each property (for fDOM and salinity) from interpolated rasters by using
the Diffusion Kernel method, with the land as a barrier. Next, we constructed a variable based on residuals
between fDOM and salinity. Salinity was used as a proxy of how open or closed the water basin was, since
more closed waters have a higher level of freshwater input and are expected to have higher values of fDOM
(Asmala et al., 2014). The sWQnw data were obtained by calculation of mean values for water quality as-
sessment expressed by neighbours of watershed falling in 2000m buffer around the point corresponding
to the main building on the property. Thus, each property point (house or cottage) had oWQ and sWQnw
measures. For the calculation, we used ArcGIS Pro 2.8 software.

Table 1. List of linear models used in the analysis.

Model Response variable Explanatory variables
1 House price oWQ + Distance to sea + Distance to Helsinki + Area (house) + Area
perception (territory) + Year of construction + State of the house +

Boat requirement + Type of the property
2 House price sWQnw + Distance to sea + Distance to Helsinki + Area (house) + Area
perception (territory) + Year of construction + State of the house +

Boat requirement + Type of the property

For the analysis, we used linear models with normal errors to test whether oWQ can explain the vari-
ation in the property price. Our main goal was to understand the role of environment in the perception of
the property price by owners/real-estate agents. The house and cottage prices are analysed together. As a
supplement to the objective environmental data analysis, we used sWQnw by testing whether indirectly
collected subjective environmental data can explain the price perception of the property owners/real es-
tate agents. In addition to the environmental factors we used as explanatory factors: house area, related
to house territory area, year of house construction, state of the house (subjective measurement derived
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from the house photo assessment; includes three level assessment: requires immediate renovation, doesn’t
require immediate renovation and freshly renovated), boat requirement (the factor explains if the owner
required to have boat to access the cottage), distance to the sea water and distance to Helsinki (Bogin et al.,
2018; Cho et al., 2006; Galati et al., 2011; Limsombunchai, 2004; Pitkdnen, 2008; Wilhelmsson, 2008) and
a variable described the type of the property (house or cottage) (see details in Table 1). The data used for
the analysis has substantial variation (see Table 2). The continuous variables (price perception and oWQ
residuals) were standardised. All models were run using R statistical software v. 3.6.1. (R Core Team 2014).

Table 2. Descriptive statistics of the variables used in the models.

Distance to sea Distance to Area (house) Area (territory)
(m) Helsinki (km) (m?) (m?)
Mean SD Mean SD Mean SD Mean SD

Houses 665,1 485,4 91,7 4,7 149,3 78,4 2506,3 3171,6
N=173)

Cottages 202,7 277,8 104,1 13,1 67,4 42,1 22311,4 328332
(N =49)

Total 479,4 471,7 96,7 10,9 116,4 77,4 10362,9  22867,3
(N=122)

Table 2. (Continued.)

oWQ sWQnw Price (euro)
Mean SD Mean SD Mean SD

Houses -0,4 2,6 7,5 0,5 287732,9 2552272
(N=173)

Cottages 0,1 6,7 7,5 0,9 284591,8 231203,8
(N =49)

Total -0,2 4,6 7,5 0,7 286471,3 244886,3
(N=122)

Results

According to our data collected during the peak season, the average perceived price of the houses was
1961.7 euro/m?, which is slightly higher than the average selling price in Raseborg (1603 euro/m?) in 2021
(OSF, 2021).

We tested whether oWQ can explain the price perception of the house property. The correlation be-
tween objective and subjective WQ variables is weak and negative (r =-0,181; dF = 120; p = 0,046). In the
first model, we found that oWQ had a significant positive effect on the price perception (Table 3; Figure
3). At the same time, we found a strong positive effect of the area of the house and the area of the property
state of the house (liveable and renovated houses have higher PP) and a positive effect of the year of con-
struction (newer houses had higher PP). The distance to the sea from the house had a negative effect where
houses located closer to sea had higher prices. Houses which required a boat had lower PP. The distance to
Helsinki did not affect PP (Table 3).
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Table 3. Linear model of the relationship between price perception and oWQ. In the model state of the
house presented by three groups (1 — requires renovation, 2 — liveable, 3 — fully renovated), boat require-
ment factor presented by three groups (I — no need of boat, 2 — need, 3 — ferry connection). R2 marginal
= 0.477 and R2 conditional = 0.477. The significance of each estimate (t test) is presented as *** p<.001,
** p<.01, * p<.05 and (*) P<0.1, P values are presented in bold.

Dependent Independent Variables Estimate = SE DF F P
variable
House price  Intercept -7.485 + 3.414*
perception
oWQ 0.144 + 0.069* 1 4.556 <.05
Distance to sea -0.001 £ 0.001 *** 1 19.293 <.001
Distance to Helsinki 0.002 £ 0.006 1 0.062 0.803
Area (house) 0.005 £ 0.001*** 1 38.400 <.001
Area (territory) 0.001 £ 0.001*** 1 18.900 <.001
Year of construction 0.003 = 0.002 (*) 1 11.102 0.001
State of the house Liveable 0.657 + 0.261%; 2 10.416 <.001
Renovated 1.276 +
0.319%%*
Boat requirement Need -0.510 + 0.189**; 2 4.077 <.05

Ferry -0.085 + 0.304

Property price perception

oWQ

w

Figure 3. The relationship between oWQ and price perception gradients for houses and cottages. Price
perception is standardized measurement of price in euro; oWQ is standardized measurement of fDOM

residuals.
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For the additional analysis, in a second model we replaced oWQ with sWQnw. We found that the percep-
tion of environmental conditions by people living in the same watershed where property is located had no
significant effect on the price perception. The other factors showed the similar trend to the findings in the
first model (details in Table 4).

Table 4. Linear models of the relationship between price perception and sWQnw. In the model state of the
house presented by three groups (1 — requires renovation, 2 — liveable, 3 — fully renovated), boat require-
ment factor presented by three groups (I — no need of boat, 2 — need, 3 — ferry connection). R2 marginal
= 0.430 and R2 conditional = 0.430. The significance of each estimate (t test) is presented as *** p<.001,
** p<.01, * p<.05 and (*) P<0.1, P values are presented in bold

Dependent Independent Variables Estimate + SE DF F P
Variable
House price  Intercept -5.929 £3.816
perception
sWQnw 0.013+0.103 1 0.014 0.906
Distance to sea -0.001 £ 0.001** 1 16.825 0.001
Distance to Helsinki 0.001 = 0.008 1 0.356 0.552
Area (house) 0.004 £ 0.001*** 1 25.058 <.001
Area (territory) 0.001 £ 0.001**=* 1 11.767 <.001
Year of construction 0.002 = 0.002 1 7.611 <.01
State of the house Liveable 0.671 + 0.284%*; 2 8.494 <.001
Renovated 1.331 +
0.341%%*
Boat requirement Need -0.4491 = 0.240%; 2 3.388 <.05
Ferry 0.066 + 0.351
Type of the property 0.026 + 0.225 1 0.013 0.909
Discussion

Housing conditions are one of the factors affecting people’s well-being through the effect on health and
perceptions (Krieger & Higgins, 2002; Thomson et al., 2009; Rolfe et al., 2020; OECD, 2020). The desire
for adequate housing conditions is a worldwide phenomenon (Munro & Littlewood, 1998; Smith & Smith,
2004). Besides objective factors constituting the state of the housing (e.g., size or state of the property) also
aesthetic values of the property plays a big role for satisfaction with the house. The crucial for that is the
natural environment linked to the property (located close by or at a reasonable distance). The objective and
aesthetic values form the materialistic value of the house, which is important for the market (Boyle & Kiel,
2001; Cho et al., 2006; Walsh et al., 2017). The aim of our study was to investigate whether the quality of the
environment (water quality) affects the price perception of the property and if this effect has an objective
or subjective dimension. Our findings confirmed our expectations about a positive effect of the state of
the environment on the property price perception. Houses and cottages located in the areas with better
oWQ had higher prices in the market advertisements. This supports previous findings (Artell, 2013; Bin
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& Czajkowski, 2013; Walsh et al., 2017), but our study shows the connection from a different perspective
since most of the scholars used fixed property prices in their studies (data of sold property) and our study
demonstrate that people responsible for the price formation are aware about the state of local environment.
The strong positive effect of oWQ highlights that real estate agents and owners take into account the
environmental conditions when setting a price. We consider that the majority of people involved in the
formation of the price published in the advertisements do not have any scientific background. This finding
is in line with our previous findings, where we find that people are well able to evaluate the state of WQ
conditions (Gunko et al., 2022b). Additionally, we argue that the wish to increase the property price in the
future can be potentially one of the drivers and motivations of owners (potential sellers) being involved
in the conservation actions for nature surrounding the property. The argument for that is the positive
linkage between financial rewards for stakeholders and participation in and/or promotion of environmental
protection (Kaiser et al., 2020).

In our study, we found that PP decreased with increased distance to the sea, which corroborates the
high value of access to sea water in this coastal archipelagic community and the importance of the aesthet-
ic values of nature. According to previous findings, interaction with the sea water benefits people’s well-be-
ing in physical and mental health dimensions (Wheeler et al., 2012; White et al., 2013). At the same time,
we did not find an effect of the property type (house or cottage) on PP and in connection to the distance
to sea water we expected to see higher PP for cottages based on previous findings about the potentially
higher aesthetic value of cottages located nearby water and its popularity (Hakkénen et al., 2022; Salmi
et al., 2006). We argue that this can be due to the relatively small sample size oriented on a property sales
peak in the study area.

As an addition to our main research question, we explored the association between property price
perceptions and subjective evaluations of the state of environment (water quality assessment based on the
opinions of neighbors of properties within the boundaries of watersheds). We did not find that subjectively
measured environmental conditions collected indirectly were associated with PP in our study. It is import-
ant to highlight that we did not ask people involved in the price formation to subjectively evaluate envi-
ronmental conditions. The results regarding sWQnw are contrary to our prediction, which is based on the
previous finding that perceived water quality around the property is positively associated with well-being
(Gunko et al., 2022a). We assume that the absence of this effect may be due to the fact that we here used es-
timates of sWQnw assessed by people living in the vicinity of the property (residents of the study area), and
not the estimates of those people who determined the prices (sellers and real estate agents). Nevertheless,
we assume that people involved in price formation (owners and real estate agents) use their environmental
perceptions during the property assessment process. Previous findings showing that people are generally
accurate in their environmental evaluations (Gunko et al., 2022b) convince us that this may also be the case
here, which is why we see connections between objective environmental measures and price perceptions.
However, we are convinced that this requires a separate study, where subjective data could be collected by
directly approaching the people involved in price formation.

Conclusions

Our findings highlight the significance of local environmental conditions in people’s price perception.
It indicates that environmental quality is assessed by the sellers and real estate agents in the property
evaluation when determining selling prices. Our results are in line with previous documentation of the
role of the environment for property prices (Artell, 2013; Bin & Czajkowski, 2013; Walsh et al., 2017) but
demonstrates that the state of the local environment is considered by people responsible for the PP (owner
and real-estate agent) from the first evaluation of the selling price. It also shows that adequate natural
conditions can bring potential financial benefits and can be a motivation for active participation of property
investors in environmental protection. Finally, our results serve as a signal for local councils about the
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significance of active monitoring of the state of the local environment and conservation programs since
this has the potential to attract new investors and inhabitants to the community.
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