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Abstract. This research uses the hedonic pricing method to explore the economic valuation of cultural ecosystem
services (CES). North Vidzeme Biosphere Reserve, located in Latvia, has been used as a case study site. This vast
area, with its diverse ecosystems, is crucial for studying CES due to its unique ecological and cultural significance
as well as its interaction with human settlements. CES, including recreation, aesthetic appreciation, and cultural
heritage, contribute to human well-being but are underrepresented in economic valuation and can be utilised in
decision-making, especially in decisions regarding development alternatives. This study uses real estate transaction
data and geographical information systems (GIS) to analyse how proximity to natural and cultural amenities
influences property values. The research variables include structural attributes (e.g., property size and age),
environmental factors (e.g., distance to waterbodies, coastlines, or nature trails), and neighbourhood landscape
characteristics. Hedonic pricing models reveal that properties near natural amenities, such as coastlines and nature
trails, exhibit higher valuations, reflecting the premium on access to CES and the potential for higher usage. Key
findings include significant positive correlations between property prices and proximity to CES-rich environments,
underscoring their role in shaping market perceptions and economic behaviors. However, the study highlights
areas of concern, such as data limitations and methodological complexities, in isolating the specific impacts of
CES. This interdisciplinary research provides empirical evidence for integrating CES into sustainable land-use
planning and policy-making. By quantifying the economic benefits of CES, it advocates for enhanced recognition
and preservation of these services, thereby balancing ecological conservation with socio-economic development.
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Introduction

As of 2023, approximately 109 million people reside in rural
areas of the European Union, constituting about 24,3 % of the
total EU population. These rural regions encompass over 80 %
of the EU’s territory and represent a core of the European way
of life [17]. Many cultural traditions contribute significantly to
national and regional identities. In Latvia, the rural population
accounts for 31,6 % of the country’s total population [17;30]
Although depopulation makes the countryside emptier and
older, counter-urbanisation is evident in various regions,
caused by various pull factors [30;13]. Especially as remote
work and improved infrastructure make living outside cities
more feasible, cities are left in favour of more space and
especially a desire for a connection with nature, among
many other reasons. The problem is that this may increase
demand and pressure on the most scenically outstanding and
ecologically sensitive natural areas, among which waterfronts
are prominent [50]. This shift raises important questions
for rural regions, particularly concerning the sustainability
and demand of existing rural properties. Many occurred in
historical times, providing another argument for choosing
the location — will they be in demand in the future? Buying
a property in the countryside to live close to nature offers
unique competitive advantages, factors, and considerations
that differ from those of urban property purchases. When
purchasing a countryside property, the ultimate goal is to
strike a balance between your desire for a natural lifestyle
and practical considerations, such as accessibility, comfort,
and long-term value.

Historically, society has undergone various phases in its
relationship with nature —from fear and worship to domination
and exploitation, and from provision and utilitarianism to
acceptance and sustainability [51,52,10;2]. These late-phase
efforts, among others, have led to the introduction of the
biosphere reserve concept, with the “Man and the Biosphere
Programme” (MAB) highlighting its impact on integrated,
holistic, and sustainable development [9], [10]. Even after
a few decades, researchers have questioned critically our
ability to make real progress in these special status areas
[1]. MAB ideals integrate the sciences, economics, and
education to enhance human livelihoods and promote the

equitable distribution of benefits while safeguarding natural
and managed ecosystems. This approach fosters innovative,
socially and culturally appropriate, as well as environmentally
sustainable, economic  development strategies [12].
It's important to note that the North Vidzeme Biosphere
Reserve encompasses several value zones, each with different
base values.

Untilthe 1990s, several terms were used to express the benefits
that humans derive from nature, including environmental
services or natural capital [42;9] and ecosystem services
(ES) [15;16;35]. Ecosystem services are “the benefits
humans derive from ecosystems” [35], including regulatory,
provisioning, cultural, and support services. According to
Costanza et al. [8] cultural ecosystem services are defined as
“ecological processes, functions, and processes that directly
or indirectly contribute to human well-being." In other words,
non-material benefits that people gain from interaction
with different environmental places. The concept of cultural
ecosystem services is useful for capturing the full range of
values provided by ecosystems that go beyond their material
and regulatory functions, ensuring that cultural, spiritual,
recreational, and identity benefits are recognized in science,
policy, and everyday life [35]. Several researchers have
emphasised the need to expand the scope of research on
cultural ecosystem services beyond its predominant focus on
more tangible forms of nature, such as tourism and recreation
[36,20;34]. For example, a comprehensive review highlighted
that while recreation and ecotourism services account
for around 60,9 % of empirical CES research, other categories
remain under-represented. Furthermore, the literature on
ecosystem services has underlined that sociocultural and
environmental values are underweighted relative to those in
economic decisions, and there are often intangible, implicit,
unstated, difficult to express, and poorly represented in public
policy processes [27]. The authors recommend that future
research delve deeper into these under-researched areas
to gain a more comprehensive understanding of CES [53].
This highlights a persistent lack of knowledge in this area,
which is further underscored by the research focus in the
rural region, particularly within the Biosphere Reserve.
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Hedonic pricing has been chiefly used for CES evaluation in
urban green space [40;44].

Several studies have shown that natural amenities, including
water views, proximity to green spaces, and scenic landscapes,
have a positive impact on property values. The hedonic pricing
method is a robust tool to quantify these effects, aiding in
informed spatial planning and real estate valuation. Hedonic
pricing method result as an indicator according [4] can be
defined as a verifiable data-based measure that provides
information not only about itself. There is a growing demand
for assessments to evaluate ecosystem services in terms of
specific outcomes [21]. To make this possible, indicators must
be "SMART" (specific, measurable, achievable, relevant, and
time-bound) [48]. The urban waterfront study employed the
hedonic pricing method to measure the impact of proximity
to various waterfronts, including bays, rivers, and streams,
on residential property values in coastal Alabama. Findings
indicated that properties with water views commanded
a premium, with water views associated with a 26 % increase in
house prices [12]. Aladwan and Ahamad [1] found that property
prices are positively influenced by factors such as maintenance,
cleanliness, historical value, green space, purchasing power,
and accessibility to public transportation and upgrading
programs. Loomis et al. [14] proved that house sale prices
within 2 km of a special protected area were, on average,
9.8 % higher.

Conversely, land-use patch richness, an aging population,
traffic noise, and proximity to freeways negatively impact
prices. While structural and locational attributes play key
roles, neighbourhood characteristics, traditional views, and
customs were found to be insignificant. GIS analysis was used
to measure property distances to key amenities, revealing
that buyers prioritise structural attributes over other factors.

Hedonic pricing is an economic theory that suggests
that the price of a good or service is related to its various
characteristics, or “attributes”. This approach assumes that
the value of a product is derived from its characteristics
rather than the product itself. “Hedonic” derives from the
Greek word "hedone,” meaning pleasure or delight. Hedonic
pricing models in real estate valuation have been frequently
applied in numerous research studies and projects since their
introduction by Rosen in 1974 [1]. It is an economic valuation
method used to estimate the economic value of non-market
goods and services, including cultural ecosystem services. In
the context of hedonic pricing for valuing cultural ecosystem
services, the approach involves examining how changes
in the quality or quantity of cultural amenities provided by
ecosystems affect property values, thereby evaluating the
impact of proximity to green infrastructure on real estate
markets [32]. This method assumes that individuals are
willing to pay a premium for properties with better access
to cultural amenities.

Examining how changes in the quality or quantity of cultural
amenities provided by ecosystems affect property values to
evaluate how proximity to green infrastructure impacts real
estate markets [32]. Hedonic pricing assumes that individuals
are willing to pay a premium for properties with better access
to cultural amenities. The technique assumes that a property
is sold (or bought) as a package of inherent attributes. Four
broad categories of variables are primarily addressed through
the hedonic model. They include following characteristics:
structural (such as age of the house, type of construction
materials, size and number of bedrooms), locational (such
as distance to the central business district), neighborhood
(such as income and education levels in a block), and
environmental (such as air and landscape quality) [25]. Each

characteristic has its implicit price, which the hedonic equation
could estimate.

While some researchers believe that various ecosystem
services can be valued using hedonic pricing, Czembrowski
and Kronenberg [11] are somewhat sceptical about this
assumption and highlight that hedonic pricing is not powerful
enough to separate the effects of individual ecosystem
services, even if the buyer recognises them. Similarly, other
researchers argue that the hedonic pricing method has
limitations in isolating the effects of individual environmental
attributes on property prices [5;41,28]. In Latvia, research has
been conducted on the value of cultural ecosystem services
for various ecosystems [39;49;43;31:45], however, their
impact on real estate prices in highly valued natural areas
has not been studied in depth. Another study was conducted
in two cities in each country to assess real estate using a
GIS approach (based on similar methodologies in Latvia and
Brazil), but ecosystem values were not analyzed [33]. Most
people involved in the real estate industry agree that among
the various criteria for evaluating real estate, one of the
most important is the “view from the window," as well as the
improvement of the territory and surroundings, proximity to
infrastructure, accessibility to nature, and various recreational
opportunities—everything that a potential buyer might find
important and that determines overall demand [37]. At least
five international projects have been implemented using the
cultural ecosystem services measurement approach, but
not specifically in relation to real estate demand. To address
this information gap, a hedonic price methodological
approach has been applied to assess the impact of proximity
to a biosphere reserve on real estate prices.

This leads to the research question: How does proximity
to scenic landscapes and integration with nature influence
the market value of rural residential properties in a biosphere
reserve? The research objective of this study is to quantify the
influence of proximity to scenic landscapes and integration
with nature (CES) on the market value of rural residential
properties within a biosphere reserve using the hedonic
pricing method.

Hypothesis 1: The pricing of housing is affected by coastline,
water bodies, and viewpoints. The EUR per kilometre would
explain the result quantitatively if there is a causal relationship.
Hypothesis 2. CES positively impacts property listing
valuation in NVBR.

Materials and Methods

Case study area

The study is interdisciplinary, connecting economics, ecology,
and sociology. The North Vidzeme Biosphere Reserve has
been selected as a study site due to its relevance to the
purpose of such an area. It is also a typical rural area with
a sufficiently large number of rural property transactions that
can be analysed quantitatively. Itis a vast area where nationally
and internationally important natural and landscape values
are preserved by ensuring sustainable social and economic
development. NVBR is the only biosphere reserve in Latvia,
established in 1997 and recognised as a protected territory
of international importance within the framework of the
UNESCO MAB program. Together, covering 4,576 km? of
land and 167.5 km? of sea, about 6% of Latvia’s total area,
it is well accessible and home to 2.6% of Latvia's population
(49,600 inhabitants as of July 1, 2022).

Research design

The study design involves a mixed research approach.
Following a documentary study reviewing key publications
and reports to establish a solid theoretical basis combining
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Fig.‘é. North Vidzeme nature [foto by L.Kaulina]

the measurement of cultural ecosystem services using the
hedonic price approach. Primary data collection is carried
out using GIS datasets, supplemented by secondary data,
including statistical analysis. This data is synthesized to
integrate the findings from the sources used into a unified
analysis. Finally, our disseminated results ensured that
the knowledge gained effectively contributed to the field.
This study uses the Cultural Ecosystem Services (CES)
framework, which includes subgroups such as inspiration,
aesthetic values, social relationships, sense of belonging,
cultural heritage values, and educational values in the
context of the real estate market using hedonic price analysis.
We chose hedonic pricing as the methodological approach
for this study because it can be measured and is considered
an appropriate indicator for this type of research.

Hedonic pricing method and cultural ecosystem services

The hedonic pricing method conceptualises property
value as a function of its inherent attributes, which can be
categorised into four key groups. Structural characteristics
encompass variables such as the age of the building,
construction materials, total area, and number of bedrooms.
Locational  characteristics  refer to spatial  factors,
including proximity to the central business district
and accessibility to essential services and amenities.
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Fig. 1. Map of North Vidzeme Biosphere
Reserve in comparison with other major
SPNASs in Latvia [37]

Neighbourhood characteristics encompass socioeconomic
indicators,  including  distance to  the  nearest
educational institution and distance to the capital city,
within a specific area. Environmental characteristics include
landscape aesthetics [25]. Each attribute possesses an implicit
price thatcan be quantified using the hedonic pricing approach,
enabling the estimation of its contribution to the overall
property value. A facility’s distance to the nearest hotspot
for five CES benefits (ecotourism and recreation, landscape
aesthetics, spiritual, heritage, knowledge development, and
scientific research) represented environmental attributes.
Comparable studies use hotel proximity to scenic spots [54],
tourist attractions [22], heritage sites, nearby beaches, and
forest areas [29] on-site green infrastructure within the city,
views of natural elements, and water bodies [32] as measures
of environmental attributes.

Data colletcion

Sales data are open-access data for everyone in Latvia.
The State Land Service has published Real Estate Market Data
on the Latvian Open Data Portal (https://data.gov.v/dati/Iv/
dataset/nekustama-ipasuma-tirgus-datu-bazes-atvertie-
dati). The data is updated monthly and contains information
on real estate transactions registered in the Real Estate
Market Information System as of 2012. Within one year, the
Real Estate Market Database may record data on transactions
from different years, as ownership rights are registered in the
State Unified Computerized Land Register several years after
the transaction occurs. For example, the transaction occurred
in 2012, but the ownership was registered in the State Unified
Computerized Land Register in 2020. Real estate transaction
data are grouped in specific files according to the registration
date. One file contains information on a single object type:
land, land and buildings, or groups of rooms (such as
condominiums). The data used for the study were groups
of rooms and land with buildings. We used the flats and
buildings as one-, two-, or three-apartment houses in the
NVBR area. As different variables are available in the files, the
specific files have also been analysed differently, thus showing
the difference between the characteristics of apartment and
house purchases. However, we paid the most attention to
determining the CES value. 334 records were selected for
further processing from room groups (further RG) out of
24281 relevant on a national level and 451 from land and
buildings (further LB) out of 9592 relevant on a national level.
We restructured the data in the datasets as spatial data for
the NVBR using Esri ArcGlIS software and the prepared NVBR
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EQUATION 1. HEDONIC PRICE EQUATION [adapted from Jim&Chen; 25]

area layer. We measured distances between the property
and spatial variables using the BalticMaps online map viewer
measurement tool. Spatial measurements are in meters
of driving or walking distance.

Hedonic Equation

The research employed the semi-log functional form,
featuring a log-dependent variable and a linear combination
of independent variables. It has been demonstrated
to provide a sound statistical fit [19] and has been widely
adopted in empirical studies (see Equation 1).

The listing price (€) was the dependent variable, whereas
the structural characteristics were the independent variables
including environmental (5) that are representing CES
analysed among other 10 variables. We conducted the
hedonic regression analysis using Microsoft Excel.

Selection of model variables

Table A-1for RG and Table A-2 for LB (included in the Annex)
define the dependent variable (PRICE) and the explanatory
variables used in this study. For RG, 15 explanatory variables
were employed. Eight variables related to housing structural
characteristics were considered: area of group of rooms
(AREA_GROUP), total area of apartment (TOTAL_AREA),
Number of rooms in group of rooms (NUM_ROOMS),
number of bedrooms in apartment (NUM_BEDROOMY),
age of home in years (AGE), physical deterioration of the
building (DEPRECEATION), lowest floor of the group of rooms
(LOW_FLOOR) and highest floor of the group of rooms
(HIGH_FLOOR), for LB 13 explanatory variables were used.
Six variables related to housing structural characteristics were
considered: total area of land sold (TOTAL_AREA_LAND),
number of buildings (NUM_BUILD), number of floors above
ground (NUM_FL_ABOV), total building area (TOTAL_BUILD_
AREA), age of home in years (AGE), physical deterioration
of the building (DEPRECEATION). Five explanatory variables

described the environmental amenities representing the CES.
They include distance to the coast/seaside (DIST_COAST),
distance to the nearest waterbody (DIST_WATER); distance
to the nearest nature trail (DIST_NAT_TRAIL), distance to
the nearest designated viewpoint (DIST_VIEW) and distance
to the nearest cultural attraction or object (DIST_CUL). Two
explanatory variables described neighbourhood variables:
distance to the nearest educational institution (DIST_EDI) and
distance to the capital city, Riga (DIST_RIGA). This study does
not include variables such as distance to the nearest forest or
green area, as all points are within a 10-15 minute walk or less
from the nearest green area.

Results and Discussion

The country as a whole is experiencing a downward trend
in the total number of real estate transactions from the
second half of 2022 onwards, which is closely linked to the
geopolitical situation and the general social and economic
situation in the country, where energy and consumer prices
have risen and mortgage interest rates continue to increase.
During the COVID-19 pandemic, there was a strong interest
in properties in rural areas, as people sought to escape
crowding and be closer to nature.

Spatial dispersion

The number of permanent residents per square kilometre
in 2023 (see Fig 2) indicates that most people live in the
transition zone. However, compared to other specially
protected nature areas elsewhere in the world, there is also
a higher population density in the immediate vicinity of the
core zones.

A spatial visualisation of the data in Fig. 3 shows that in
2022, most RG transactions were located in or very close
to towns, with most LB observations in the coastal area
(129 observations). The distribution is relatively even
throughout the region, except at the border with Estonia,
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where there are almost no transactions, despite the lower
population density in that area.

Hedonic price analysis

We carried out a hedonic price analysis separately for RG
(see Table 1) and LB (see Table 2). The regression was run with
a 95 % confidence level.

The correlation coefficient that range from -1 to 1,
and its absolute value indicates the strength of the
relationship is calculated in the table above. For the RG,
the R square indicated that the price listings explain 42 %
of the characteristic’s variations. The adjusted R-squared
indicated that the price listings explain 39 % of the variation
in the values of the structural characteristics. However, for
the LB, the R-squared value indicated that the price listings
explain 47% of the variation in characteristics. The adjusted
R-squared indicated that the price listings explain 45 % of the
variation in structural characteristics. This reinforces that the
model is a good fit.

The standard error represents the average distance that the
observed listing prices (in euros) deviate from the regression
line. On average, the observed values fall € 9024,01 from the
regression line in RG. There is a 95 % confidence level that the
observed sample mean is plus or minus 1.96 standard errors
from the population mean.

Positive coefficients indicate that for every increase in the unit
of an independent variable, the dependent variable increases.
Likewise, negative coefficients indicate that for every unit
increase in the independent variable, the dependent variable
decreases in value. Therefore, the signs of the coefficients in
this research suggest the increase or decrease of the listing
price in euros when structural variables are detected. Five of
the total 15 variables had positive coefficients, and 10 had
negative coefficients for RG. Out of the total 13 variables, six
had positive coefficients, and seven had negative coefficients
for RG. Both studies demonstrated that the coastline,
waterbodies, and viewpoints have a positive impact on
housing prices, thereby confirming Hypothesis No. 1.

Seven of the coefficients were statistically significant for RG
and six for LB. This is established through P-values that are less
than 0.05. This results in the rejection of the null hypothesis
for these coefficients. The null hypothesis of the P-values was
that the coefficient equals zero, implying that it has no effect.
Therefore, the P-values indicate that these coefficients have a
statistically significant impact on the listing prices (dependent
variable). The results showed that proximity to the coast,

20

TABLE 1
The complete results of the hedonic pricing
for RG [created by author’s]
CES Coefficients | Standard t P-value
repr d Error Stat
Intercept 22757,23 4103,82 5,55 0,00
AREA_GROUP 412,46 117,25 3,52 0,00
TOTAL_AREA -313,83 123,72 254 0,01
NUM_ROOMS -143,36 432,66 033 0,74
NUM_BEDROOMS 2765,48 1187,83 2,33 0,02
AGE -41,24 27,47 1,50 0,13
DEPRECATION -65,63 41,07 1,60 011
LOW_FLOOR 54,91 1922,69 0,03 0,98
HIGH_FLOOR 1582,82 2003,74 0,79 043
DIST_COAST + -0,06 0,02 419 0,00
DIST_WATER + -0,15 037 040 0,69
DIST_NAT_TRAIL + -0,38 0,18 207 0,04
DIST_VIEWP + -0,31 018 175 0,08
DIST_CUL + -0,65 0,52 126 0,21
DIST_EDI 0,00 0,10 0,04 0,97
DIST_RIGA 0,17 0,03 506 0,00
Multiple R 0,65 R Square 042 Adjusted R Square 0,39 Standard Error 9024,01
TABLE 2
The complete results of the hedonic pricing for LB [created by author’s]
CES Coefficients Standard t P-value
repr d Error Stat
Intercept 40596,81 11659,45 348 0,00
DIST_COAST + -0,16 0,08 - 0,04
2,06
DIST_ WATER + -0,54 0,70 = 0,44
0,78
DIST_NAT_TRAIL + 0,27 0,46 0,59 0,55
DIST_VIEWP + -0,96 042 < 0,02
2,31
DIST_CUL + -0,92 0,74 - 0,22
1,23
DIST_EDI 1,38 0,42 3,27 0,00
DIST_RIGA -0,06 0,10 - 0,58
0,55
TOTAL AREA LA 0,28 0,02 16,1 0,00
ND 4
NUM_BUILD 99,86 266,22 0,38 0,71
NUM_FL_ABOV 3485,39 3637,04 0,96 0,34
TOTAL_BUILD_A 13,67 9,45 145 0,15
REA
AGE 67,55 61,31 1,10 0,27
DEPRECATION -427,55 99,78 = 0,00
4,29

Multiple R 0,68 R Square 0,47 Adjusted R Square

0,45 Standard Error 27897,35926



Scientific Journal of Latvia University of Life Sciences and Technologies

Landscape Architecture and Art
Volume 26, Number 26

Legend
Real estate properties for sale, 2022

(O [=]

Northern Vidzeme Biosphere Reserve - zonation
Buffer Treimani
Core

Transition

Fig. 5. Real estate properties
available for sale in the North
Vidzeme Biosphere Reserve and an
example of distance measurement .

from the property location and its splfs
distance to the nearest river — one of P
the variables used in the calculation
that includes CES = F=—=%——%.. .

water bodies (see Fig. 4) and specially designed viewpoints
increases the price of real estate.

For example, with every one-metre increase in distance from
the coastline for RG, the real estate listing lost €0.06 in value.
This equates to a €60 loss of value per km away from the
coastline. Moreover, for every one-metre increase in distance
from the nature trails, the real estate listing lost €0.38 in
value. This equates to a €380 loss of value per km away from
the nature trails. For every one meter increase in distance
from the capital city of Riga, the real estate listing lost € 0,17
in value. This equates to a €170 loss of value per km away
from the capital city, Riga.

Similarly, for LB, with every one-metre increase in distance
from the coastline, the real estate listing lost €0.16 in value.
This equates to a €160 loss of value per km away from the
coastline. Furthermore, for every one-meter increase in
distance from the waterbodies, the real estate listing lost €
0,54 in value. This equates to a €540 loss of value per km
away from the water bodies. For every one-meter increase in
distance from the designated viewpoint, the real estate listing
lost € 0,96 in value. This equates to a € 960 loss of value per
km away from the designated viewpoint.

The standard errors of the coefficients were also displayed in
the output. This is the standard deviation of each coefficient.
The standard error value indicates the model’s precision
for that coefficient. The standard errors in the model are
significant across the output compared to the coefficients.
This implies that the model does not accurately reflect the
overall precision of the results.

The model produced mainly unexpected results. Many of
the coefficients were counterintuitive values, not statistically
significant, or did not meet the confidence thresholds in
various statistical tests conducted using the hedonic price
method. This implies that the results and model should be
reviewed critically.

Meaning was not derived from any of the coefficients
without statistical significance. The coefficients that were not
statistically significant are still examined in the comparative
literature. This research hypothesised that CES would positively
impact property listing valuation in NVBR. Although many
of the CES structural variables did not produce statistically
significant results, it is worth noting what was not produced.
No statistically significant result conflicted with Hypothesis 2
or the literature supporting positive associations between
property valuation and CES.

The coexistence of several environmental factors makes

21

p—
& [&2] 17 | Klometers -

Measurement Result

0.86 Kilometers

vile

(AR Valley

. Braslava

. .

attributing price changes to a specific ecosystem service
challenging and raises further discussion. Interaction with
nature creates a sense of community and belonging, sets
specific values [38]. Preferences and socio-economic factors
influenced by customer values may affect the perception of
different ecosystem services, leading to biased assessments.
Similarly, buyers may not be aware of all the environmental
benefits when they purchase a property, and some may
only become apparent later as they develop a rural lifestyle.
Therefore, the sceptical group of researchers can agree on the
accuracy of using this method to disaggregate the individual
components of the total price. This confirms the conclusions
drawn by Boyle [5], Sander and Polasky [41], Klaiber and
Phaneuf [28] and Czembrowski and Kronenberg [11].

At the same time, however, it should be recognised that
the findings of one region are not so unique and could be
transferred to another region, even though there are different
market conditions and ecological characteristics. The study
in a rural region, which drew lessons from this case, is
comparable to similar results obtained by other researchers
in a suburban environment, where people’s preferences
for locations with views and nature are similar [6;40;44].
The addition makes a new contribution to the knowledge of
CES quantifications of monetary value outside the dominant
tourism and recreation services sector. A comprehensive
study of this kind in a biosphere reserve also provided insight
into the socio-economic processes occurring in areas of this
status, revealing that they are not significantly different from
the situation in other regions.

Real estate prices in Latvia are relatively low compared to
other European Union countries, but they still significantly
impact individual finances. Recent data indicates that home
ownership in Latvia has risen from 80.2 % in 2020 to 83.7 %
in 2024. During the same period, the housing price index
has also increased, showing a 153% rise from 2010 to 2024
[18;46]. Additionally, over the 10-year period from 2015 to
2025, the cadastral value of real estate has doubled [23; 26].
The conclusions and the need for further research also raise
a question for discussion. Would biosphere reserves built on
larger comprehensive ecosystems, and thus more effectively
manage different environmental risks that are less influenced
by external factors - would there be more advantages
in the long term to living in a nature-friendly, biodiverse
environment here than in other regions? Would the price
aggregation arguments found in the study provide an
advantage for selling real estate in the biosphere reserve in
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the future? The best justification is likely to be for properties
where the additional factors include good accessibility,
a shorter distance to the service centre, and greater privacy of
the space. It becomes more challenging to sell an apartment
or part of a building in the countryside with outstanding
natural views or waterfronts, mainly if it is a small and isolated
apartment building, such as those constructed during the
Soviet occupation, often located near cattle farms or in
small villages, which are now commonly shared properties.
The intention is to further test the use of different measured
CES values in decision-making processes at various levels
within local authorities, among other contexts, in situations
where the benefits of natural ecosystems are sometimes
countered by the notion of "positive change” in the name
of economic development. The special ecological conditions
and responsible local management of the Biosphere
Reserve could become a long-term catalyst for building
more resilient communities in rural areas and attracting new
residents, thereby addressing a broader range of regional
development challenges.

By quantifying the economic benefits of CES, it advocates
for enhanced recognition and preservation of these services,
thereby balancing ecological conservation with socio-
economic development. The results obtained from the
biosphere are typical for a rural region with its population
structure. No specific characteristics of the impact of the
biosphere region on the importance of ecosystem services
were found. This raises questions for the discussion about the
effectiveness and capacity of the UNESCO MAB programme
to administer these objectives in an integrated manner,
which is a complex task given the day-to-day functions
carried out by local authorities or national conservation
authorities, to which only part of the overall content of the
MAB programme is delegated. Further research is needed
on how to achieve more sustainable progress in specially
designated biosphere reserves, which are subject to the
same trends as the rest of the rural periphery.

Conclusion

Key findings include significant positive correlations between
property prices and proximity to CES-rich environments,
underscoring their role in shaping market perceptions and
economic behaviours.

The study reveals that access to cultural ecosystem services,
which offer scenic aesthetic values, social interaction,
a sense of belonging, education, and inspiration, significantly
influences real estate sales prices. For the LB group, the
greatest influence is exerted by scenic viewpoints and
proximity to waterfronts, while for the RG group it is nature
trails (walking trails) and proximity to cultural sites. Depending
on the type and location of the real estate, the availability of
cultural ecosystem services can affect real estate prices, for
example, distance to coastline from 1-5 %.

Overall trends in real estate transactions indicate a gradual
shift in the rural population structure. There is a growing
demand for properties in urban areas and the countryside,
particularly in areas of outstanding scenic and natural
beauty or near the coast. A few farmsteads, many of which
were built 100 years ago on utilitarian agrarian landscapes,
are no longer in such high demand. Similarly, with apartment
blocks in remote small rural villages, some of which remain
derelict and are losing their edge. The biosphere reserve has
proved no more immune to general demographic
and economic trends.

At the local and regional levels, policymakers could utilise
the values calculated here, along with additional ecosystem
service values calculated using hedonic pricing, to identify
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the potential economic impacts of land-use policies.
There is, thus, considerable potential to utilise economic
values for ecosystem services, as calculated using hedonic
pricing models, to promote more sustainable development.
Land-use plans and policies that disregard impacts on
these services not only may affect them but also are likely
to negatively impact property values and the quality of life
of local residents.

Research limitations include that several indicators did not
show strong statistical significance, indicating that future work
can be conducted to improve the model. To further enhance
our understanding of the intricate interplay between people,
environment, and behavior, studies could be expanded
to different categories of housing with varied environmental
qualities and varying provision of green spaces.

Acknowledgements

The study was conducted with the support of the Man
and the Biosphere (MAB) Programme Young Scientist
Research Award.

Conflicts of interest
The authors declare no conflict of interest.

References
1. Aladwan, Z.,, Ahamad, M. S. S. Hedonic pricing model for
real property valuation via GIS - A review. Civil and

Environmental Engineering Reports. 2019, vol. 29, no. 3, p. 034-047.
DOI 10.2478/ceer-2019-0022.

2. Amrith, S. The Burning Earth: An Environmental History of the
Last 500 Years. London: Allen Lane, 2024.

3. Batisse, M. The Biosphere Reserve: A Tool for Environmental
Conservation and Management. Environmental Conservation.
1982, vol. 9, no. 2, p. 101-111.

4. Biodiversity Indicators  Partnership  (BIP).  Guidance  for
national  biodiversity  indicator  development and  use.
Cambridge:  UNEP  World  Conservation ~ Monitoring

Centre, 2011.
5. Boyle, K. J. Contingent valuation in practice. In: Handbook of
Environmental Economics. 2003, vol. 2, p. 445-489.
Chen, Y., Liu, G, Yan, N, Yang, Q, Gao, H., Su, L.,
Santagata, R. Comprehensive evaluaton of urban
greenspace ecological values marketability through the spatial
relationship between housing price and ecosystem services.
Ecological Modelling. 2023, vol. 484, p. 110482. DOI 10.1016/.
ecolmodel.2023.110482.
Coetzer, K. L., Witkowski, E. T. F,, Erasmus, B. F. N. Reviewing
Biosphere Reserves Globally: Effective Conservation Action or
Bureaucratic Label? Biological Conservation. 2014, vol. 176, p.
162-171.
Costanza, R., d'Arge, R., de Groot, R, Farber, S., et. al. The
value of the world's ecosystem services and natural capital.
Nature. 1997, vol. 387, no. 6630, p. 253-260.
Costanza, R, Daly, H. E. Natural Capital and Sustainable
Development. Conservation Biology. 1992, vol. 6, p. 37-46. DOI
10.1046/).1523-1739.1992.610037.
Cronon, W. Uncommon Ground: Rethinking the Human Place in
Nature. New York: W.W. Norton & Company, 1996.
Czembrowski, P, Kronenberg, J. Hedonic pricing and different
urban green space types and sizes: Insights into the discussion on
valuing ecosystem services. Landscape and Urban Planning. 2016,
vol. 146. DOI 10.1016/j.landurbplan.2015.10.005.
Dahal, R. P, Grala, R. K., Gordon, J. S., et. al. A Hedonic Pricing
Method to Estimate the Value of Waterfronts in the Gulf of
Mexico. Urban Forestry & Urban Greening. 2019, vol. 41, p. 185—
194. https://doi.org/10.22034/gjesm.2024.02.03
Dorigo, G., Tobler, W. Push-pull migration laws. Annals of the
Association of American Geographers. 1983, vol. 73, no. 1, p. 1-17.
Eloomis, J.; Richardson, L.; Dara, P. K;; et. al. Ecosystem service
values provided by National Parks to residential property owners.
Ecological Economics, 2024, vol. 220, p. 108175. DOI 10.1016/j.
ecolecon.2024.108175.
Ehrlich, P. R., Ehrlich, A. H. Extinction: The Causes and
Consequences of the Disappearance of Species. New York:



Scientific Journal of Latvia University of Life Sciences and Technologies

Landscape Architecture and Art
Volume 26, Number 26

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34.

Random House, 1981, p. 72-98.

Ehrlich, P. R., Ehrlich, A. H. The Value of Biodiversity. AMBIO.
1992, vol. 21, p. 219-226.

European Commission. A long-term Vision for the EU's Rural
Areas — Towards More Substantial, Connected, Resilient and
Prosperous Rural Areas by 2040 [online]. 2021 [viewed 2025-09-
05]. Available from: https://www.fao.org/family-farming/detail/
en/c/144177/

Eurostat. House price index (HPI) [online]. [viewed 2025-09-05].
Available from: https://ec.europa.eu/eurostat/databrowser/view/
prc_hpi_a/default/table?lang=en&category=prc.prc_hpi.prc_hpi_
inx

Garrod, G., Willis, K. G. Valuing Goods' Characteristics: An
Application of the Hedonic Price Method to Environmental
Attributes. Journal of Environmental Management. 1992, vol. 34,
p. 59-76. DOI 10.1016/S0301-4797(05)80110-0.

Gould, R. K, Morse, J. W., Adams, A. B. Cultural ecosystem
services and decision-making: How researchers describe the
applications of their work. People and Nature. 2019, vol. 1, no. 4, p.
457-475. DOI 10.1002/pan3.10044.

Hernandez-Morcillo, M., Plieninger, T, Bieling, C. An
empirical review of cultural ecosystem services indicators.
Ecological Indicators. 2013, vol. 29, p. 434-444. DOI 10.1016/].
ecolind.2013.01.013.

Hong, I., Yoo, C. Analysing spatial variance of Airbnb pricing
determinants using multiscale GWR approach. Sustainability.
2020, vol. 12, no. 11, p. 4710. https://doi.org/10.3390/su12114710
Investropa. Latvia Price Forecasts [online]. [viewed 2025-09-05].
Available from: https://investropa.com/blogs/news/latvia-price-
forecasts

Ishwaran, N., Persic, A., Tri, N. H. Concept and Practice: The
Case of UNESCO Biosphere Reserves. International Journal of
Environment and Sustainable Development. 2008, vol. 7, no. 2,
p. 118-131.

Jim, C. Y., Chen, W. Y. Value of scenic views: Hedonic assessment
of private housing in Hong Kong. Landscape and Urban
Planning. 2009, vol. 91, p. 226-234. https://doi.org/10.1016/.
landurbplan.2009.01.009

Jankava, A. Palabinska, A., Didrihsone, D. Analysis of the
indicators of the cadastral value base for residential building land
in Latvia. Journal of Baltic Surveying. 2016, vol. 4, p. 41-47
Kaltenborn, B., Linnell, D. C. J, Gomez-Baggethun, E.
Can cultural ecosystem services contribute to satisfying basic
human needs? A case study from the Lofoten archipelago,
northern Norway. Applied Geography. 2020, vol. 120. https://doi.
0rg/10.1016/j.apgeog.2020.102229

Klaiber, H. A., Phaneuf, D. J. Valuing open space in a residential
sorting model of the Twin Cities. Journal of Environmental
Economics and Management. 2010, vol. €0, no. 2, p. 57-77.
https://doi.org/10.1016/j,jeem.2010.05.002

Latinopoulos, D. Using a spatial hedonic analysis to evaluate the
effect of sea view on hotel prices. Tourism Management. 2018, vol.
65, p. 87-99. https://doi.org/10.1016/j.tourman.2017.09.019

Lee, E. S. A Theory of Migration. Demography. 1966, vol. 3, no.
1, p. 47-57.

Libiete, Z., Jarmalis, E., Paulina, I, Bardule, A., Gerra-Inohosa,
L. Discussing indicators for some less studied cultural ecosystem
services provided by forests: example from Latvia. In: Rural
Development 2023: Bioeconomy for the Green Deal. Kaunas:
Vytautas Magnus University Agriculture Academy, 2025. DOI
10.15544/RD.2023.039.

Lieber, ). A Hedonic Pricing Model in Helsinki, Finland:
Exploring the Impacts of Green Infrastructure on Apartment
Listing Prices. In: Aarrevaara, E., Maksheeva, A, eds. MurCS
Proceedings. 2022 [online]. Available from: https://www.
theseus.fi/bitstream/handle/10024/791456/LAB_2023_MUrCS.
pdf?sequence=>5#page=140

Luminor. Nekustama ipasuma vertgjums: kapéc nepieciesams
un kad to veikt? [online]. Luminor Bank AS, 17.08.2023 [viewed
2025-09-04]. Available from: https://www.luminor.v/Iv/jaunumi/
nekustama-ipasuma-vertejums-kapec-nepieciesams-un-
kad-veikt

McElwee, P, He, J., Hsu, M. Challenges to understanding and
managing cultural ecosystem services in the global South. Ecology
& Society. 2022, vol. 27, no. 3. DOI'10.5751/ES-13427-270323.

23

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Millennium Ecosystem Assessment. Ecosystems and Human Well-
being, Vol. 2: Current States and Trends. Washington DC: Island
Press, 2005, p. 917.

Nowak-Olejnik, A., et al. The benefits and disbenefits associated
with cultural ecosystem services of urban green spaces. Science of
The Total Environment [online]. 2024, 172092 [viewed 2025-09-
05]. Available from: https://doi.org/10.1016/j.scitotenv.2024.172092
Organisation for Economic Co-Operation and Development
(OECD). OECD Environmental Performance Reviews: Latvia 2019.
Paris: OECD Publishing, 2019 [online]. DOI 10.1787/2cb03cdd-en.
Available from: https://www.oecd-ilibrary.org/environment/oecd-
environmental-performance-reviews-latvia-2019_2cb03cdd-en
[viewed 2025-09-04].

Ozkan, D. G, Ozkan, S. D. Evaluating social interaction
performance and sense of community in urban green space:
the case of Trabzon Ganita coast. Landscape Architecture and
Art. 2024, vol. 24, no. 24, p. 21-27. https://doi.org/10.22616/j.
landarchart.2024.24.03

Ruskule, A. Klepers, A. Veidemane, K. Mapping and
assessment of cultural ecosystem services of Latvian coastal
areas. One Ecosystem. 2018, vol. 3, €25499. DOI 10.3897/
oneeco.3.e25499.

Sander, H. A., Haight, R. G. Estimating the economic value of
cultural ecosystem services in an urbanising area using hedonic
pricing. Journal of Environmental Management. 2012, vol. 113, no.
1-2, p. 194-205. DOI 10.1016/j jenvman.2012.08.031.

Sander, H., Polasky, S. The value of views and open space:
Estimates from a hedonic pricing model for Ramsey County,
Minnesota. Land Economics. 2009, vol. 85, no. 4, p. 527-544.
https://doi.org/10.1016/j.landusepol.2008.10.009

Schumacher, E. F. Small is Beautiful: Economics as if People
Mattered [online]. 1973 [viewed 2025-09-05]. Available from:
https://web.archive.org/web/20141014171926/http://www.ditext.
com/schumacher/small/small.html

Spage, A., Markova, M. Assessment of cultural ecosystem
services in a national park: participatory mapping in Latvia. Land.
2025, vol. 14, no. 9, p. 1822. DOI 10.3390/1and14091822.

Spanou, E., Kenter, J. O., Graziano, M. The effects of aquaculture
and marine conservation on cultural ecosystem services: An
integrated hedonic—eudaemonic approach. Ecological Economics.
2020, vol. 176, p. 106757. DOI 10.1016/j.ecolecon.2020.106757.
Surgelas, V., Pukite, V. Arhipova, |. Property Valuation
in Latvia and Brazil: A Multifaceted Approach Integrating
Algorithm, Geographic Information System, Fuzzy Logic, and Civil
Engineering Insights. Real Estate. 2024, vol. 1, no. 3, p. 229-251.
https://doi.org/10.3390/realestate1030012

Trading Economics. Latvia Home Ownership Rate [online]. [viewed
2025-09-05]. Available from: https://tradingeconomics.com/
latvia/home-ownership-rate

UNESCO. Man and the Biosphere Programme (MAB) [online].
2025 [viewed 2025-09-05]. Available from: https://www.unesco.
org/en/mab

United Nations Development Programme. Handbook on
planning, monitoring and evaluating for development results. New
York: United Nations Development Programme, 2009.
Veidemane, K. Reke, A. Ruskule, A. Vinogradovs, I.
Assessment of coastal cultural ecosystem services and well-being
for integrating stakeholder values into coastal planning. Land.
2024, vol. 13, no. 3, p. 362. DOI 10.3390/land13030362.

Wang, C., Jie, H. Long-term evolution of ecologically fragile
waterside rural areas and strategies for local spatial planning: An
empirical study in Baiyangdian, China. Land. 2024, vol. 13, no. 10,
p. 1675. DOI 10.3390/land13101675.

Worster, D. Nature's Economy: A History of Ecological Ideas.
Cambridge: Cambridge University Press, 1977.

Worster, D. The Wealth of Nature: Environmental History and the
Ecological Imagination. Oxford: Oxford University Press, 1993.
Yang, L., Cao, K. Cultural ecosystem services research progress
and future prospects. Sustainability. 2022, vol. 14, no. 19, p. 11845.
DOI 10.3390/su141911845.

Zhang, Z., Ye, Q, Law, R. Determinants of hotel room price.
International Journal of Contemporary Hospitality Management.
201, vol. 23, no. 7, p. 972-981. DOI 10.1108/09596111111167551.



Scientific Journal of Latvia University of Life Sciences and Technologies

Landscape Architecture and Art
Volume 26, Number 26

Authors

Anda Mezgaile, Mg.oec, PhD candidate, research assistant.
Academic and research experience more than six years. Currently
working at the Scientific Institution in Vidzeme University of Applied
Sciences. E-mail: anda.mezgaile@va.lv

ORCID ID: https://orcid.org/0000-0002-1064-4470

Andris Klepers, Drgeogr, professor, lead researcher. Academic and
research experience more than twenty years. Currently working at
the Scientific Institution in Vidzeme University of Applied Sciences.
E-mail: andris.kleprs@va.lv

ORCID ID: https://orcid.org/0000-0002-7314-7957

24

Kopsavilkums

Lai novertétu to, kadu pievienoto vértiba sniedz dabas tuvums
nekustama Tpasuma iegadé, izmantota hedoniska cenu noteiksanas
metode. Ta izmantota, lai izpétitu kultdras ekosistemu pakalpojumu
ekonomisko veértibu. Ka pétijuma teritorija - Ziemelvidzemes biosféras
rezervats. ST plasa teritorija ar daudzveidigajam ekosistemam ir
loti nozimiga kultaras ekosistému pakalpojumu  (KEP) pétisanai,
jo tai ir unikala ekologiska un kultaras nozime, ka arf ta mijiedarbojas
ar cilveku apdzivotajam vietam. KEPR tostarp rekreacija, estéetiska
bauda un kultdras mantojums, veicina cilvéku labklajbu, bet ir
nepietiekami pétiti ekonomiskaja griezuma, un var tikt izmantoti
lemumu pienemsana, jo Tpasi lemumos par teritorijas attistibas
alternativam. Saja pétijuma izmantoti nekustama Tpasuma darfjumu
dati un geografiskas informacijas sistémas (GIS), lai analizéty,
ka dabas tuvums un kultaras objektu tuvums ietekmé nekustama
Tpasuma vertibu. Pétjuma mainigie ietver strukturalos atribatus
(pieméram, nekustama Tpasuma lielumu un vecumu), vides faktorus
(pieméram, attalumu lidz tdenstilpem, krasta Iinijam vai dabas takam)
un apkartnes ainavas raksturlielumus. Hedoniskas cenu noteikSanas
modeli liecina, ka nekustamajam Tpasumam, kas atrodas tuvu
dabas objektiem, pieméram, piekrastei un dabas takam, ir augstaka
vertiba, atspogulojot KEP pieejamibas prieksrocibas un potencialu
to plasakai izmantoSanai. Petfjuma izcelti arm problematiski jautajumi,
pieméram, datu pieejamibas ierobezojumi un metodologiskas
gratibas, izdalot KEP konkréto ietekmi. Sis starpdisciplinarais
pétijums sniedz empiriskus pieradijumus KEP integrésanai ilgtspéjiga
teritorijas  izmantoSanas planosana un politikas veido3ana.
Kvantificéjot KEP ekonomiskos ieguvumus, tas aicina uzlabot $o
pakalpojumu atpazistamibu un saglabasanu, tadéjadi Iidzsvarojot
ekologisko saglabasanu ar socialekonomisko attistibu.
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