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The housing market and related issues are nowadays global matters that have 
attracted the attention of planners and policymakers. So housing price 
estimation is fundamental for public and private investors. The 
environmental characteristics of a place, such as green space, are one of the 
determining factors in housing prices. Therefore, this research was 
conducted to investigate the effect of green space on the price of surrounding 
houses in the Ghadir park of Yazd in central Iran. The sample size was 
determined using Cochran relation. The data have been collected by a 
questionnaire, referring to real estate agencies and maps. The ordinary least 
squares regression method and Eviews 9 software were used to analyze the 
data. Then, a model was proposed for estimating the hedonic price function 
of the study area. According to the results, from 15 independent variables, 
reconstruction, number of floors, number of bedrooms, distance to the main 
street, distance to the city center, and distance to park have a significant 
relationship with the price of housing units (P≤0.05). The adjusted 
coefficient of determination (R2) was equal to 0.918. Using the hedonic 
method, it is concluded that although environmental goods such as parks and 
green spaces are not exchanged in the market, families pay for them in 
reality. 
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Introduction 

Economics and the environment are 
interrelated; change in each of these sectors 
affects the other. Environmental economics 
seeks to demonstrate that economics is not 
limited to the economic system (Pearce and 
Warford, 1993). Nowadays, there are arious 
environmental problems and issues in most 
cities, especially in developing countries. 

Valuation of the environment in multiple 
dimensions is a way to eliminate these 
problems (Matos et al., 2010). 
Environmental valuation leads to a greater 
understanding of ecological benefits for 
humans. In other words, it is necessary to 
value environmental goods and services 
using appropriate methods to express their 
role and importance and convert them into 
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monetary values. Most of these goods and 
services are non-market goods because they 
cannot be traded in the market. 
Environmental goods are often ignored in 
environmental decision-making due to the 
inability to value them in monetary terms 
(Greenaway-McGrevy and Sorensen, 
2021). Nowadays, the housing market and 
related challenges are global problems that 
planners and policymakers focus on.  

The housing market in each region, is 
not only influenced by national factors but 
also by local factors. Therefore, it is 
necessary to analyze the housing market's 
performance at the regional level 
(Oikarinen, 2007). The hedonic method is 
one of the most essential and famous 
methods in valuation. In economics, the 
word hedonic means desirability or 
satisfaction obtained by the consumer of 
goods or services. The hedonic price 
method is one of the apparent preference 
methods to determine willingness to pay. 
For instance, the hedonic approach is used 
to show the value of land, housing, and 
non-market goods. Goods that are not 
traded in the market but their characteristics 
are traded. So this method can be used to 
estimate values based on actual choices and 
observed market behavior and is widely 
used in the real estate market. The hedonic 
function considers a price model that shows 
how different variables affect housing 
prices (Gourieroux and Laferrere, 2009). 
The hedonic model is based on various 
forms of regression analysis in which the 
dependent variable is explained by 
independent variables (Koohi Kamali and 
Rajabi, 2010). This method tries to explain 
price changes using data on the various 
characteristics of supplied goods to the 
market, such as environmental amenities 
(Meraat and Hejazi, 2020). 

Many studies have been conducted on 
green space valuation and its impact on 
other issues using the hedonic method. For 
the first time, Ridker and Henning (1967) 
used the hedonic method for air quality 
valuation according to real estate value 
(Ridker and Henning, 1967). The valuation 
results of parks in Amsterdam using the 
hedonic method showed that population 
density in each area and park existence has 

a positive effect on house prices, in a way 
that parks increase surrounding house 
prices by 0.137% (Brander and Koetse, 
2016). Investigating the impact of industrial 
facility hazards on housing prices in France 
using the hedonic method showed that the 
willingness of households to pay for 
industrial hazards could be demonstrated 
with real estate markets (Grislain-Letrémy 
and Katossky, 2014). Also, the study of the 
vegetation effects on residential property 
value using the hedonic pricing method in 
Singapore showed a 3% impact of 
vegetation on property prices (Belcher and 
Chisholm, 2018). The results of another 
study conducted to estimate housing value 
and its influential factors in Spain showed 
that property location has the most 
significant impact on its price (Lisi, 2019). 
Some research has revealed that non-market 
goods can be valued more accurately using 
other factors and methods. For instance, 
combining GIS and the hedonic model can 
lead to making the right decisions and 
accurate valuation about suitable places for 
housing development, neighborhoods, 
commercial buildings, etc. (Aladwan and 
Ahamad, 2019). Also, the study of 
influential factors on the real estate market 
in China showed that it could be evaluated 
more accurately by considering some 3D 
factors such as sky view factor, view 
quality, property orientation, and sunlight 
(Ying et al., 2021). The results of air 
pollution effects on housing prices in 
Lebanon showed that air pollution 
negatively affects housing prices (Marrouch 
and Sayour, 2021).  

Some studies have been conducted on 
economic valuation using the hedonic 
method in Iran. For example, studying the 
effects of accessibility and physical 
variables on housing prices in Sahand city 
showed that building area, number of 
apartments per floor, number of floors, 
distance to surrounding shopping center, 
and distance to park and green space have a 
significant effect on a residential housing 
price (Teimouri et al., 2016). Also, the 
impact of the lagoon on housing prices 
using the hedonic method showed that the 
lagoon negatively affects the price of 
residential units, and prices increase with 
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distance (Amirnejad et al., 2016). The study 
of willingness to pay for pollution control 
in different provinces of Iran using the 
hedonic model showed a significantly 
negative relationship between 
environmental pollutants and housing 
prices (Salem and Akaberi Tafti, 2018). 
Also, the study of effecting factors on land 
prices showed that distance to the coastline 
and the city center is the most important 
factor of land price in Babolsar (Nikpoor et 
al., 2019). Based on previous studies, it can 
be concluded that the hedonic price method 
is one of the best methods for valuing green 
space and its effect on the housing market. 
So, various studies have been conducted on 
the effectiveness factors of housing prices. 
On the other hand, this research is 
necessary due to the immigration of people 
to Yazd and the different effects of variables 
on housing prices in different parts of the 
city. 

Iran is a developing country where high 
migration from villages and small towns to 
larger cities is one of the main problems. 
Yazd Province is an industrial province 
facing an increase in population growth 
compared to other provinces of Iran. So, the 
high growth of Yazd has caused the 
improper physical development of the city.  
Therefore, this research was conducted to 
investigate the effect of green space on the 
prices of surrounding houses and to identify 
the willingness of applicants to pay for the 
estimation of the housing demand function 
using the hedonic method. 

The main questions of this study were 
as follows: 1) what is the relationship 
between environmental services and 
housing prices? 2) What is the importance 
of environmental variables? 3) Which of 
the studied factors may increase housing 
value? And 3) what is the importance and 
the proportion of each variable influencing 
the housing price? Therefore, the research 
hypothesis was that there is a significant 
positive relationship between 
environmental services (parks) and housing 
prices. The results of this study can be used 
in urban planning. 
  

Materials and Methods 
Study area 
This study was carried out in the Ghadir 
park in Yazd, Central Iran. Yazd is the 
twelfth most populous city in Iran, with a 
population of 656474. Ghadir park, with an 
approximately 6-ha area, has been 
constructed at 31°54'16" to 31°54'27" 
latitude and 54°20'18" to 53°20'28" 
longitude. The presence of tall elm and pine 
trees has given a beautiful effect to the 
green space of this park. In addition, the 
existence of a large library attracts different 
age groups to the park. 
 
Materials used 
Housing is a heterogeneous, durable, 
immovable capital and consumer 
commodity that accounts for a large portion 
of household budgets, expenditures, and 
gross national fixed investment. Also, 
housing plays a vital role in the value-added 
and employment of countries (Bhattacharya 
Prodyut et al., 2010). The category of urban 
housing planning was justified from 
different angles due to its direct role in 
economic performance, governance 
stability, and maintaining society's physical 
and mental security (Azizi, 2004). Land and 
housing prices are related to various factors 
and conditions. Therefore, prices will differ 
at different times and places (Gholizadeh, 
2008). Indeed, the price of land and housing 
in a city varies from region to region based 
on local and socio-economic characteristics. 
Housing characteristics are often non-
market, so it is necessary to use a method 
other than supply and demand analysis in 
the economic valuation of housing (Abedin 
Darkush, 2015). The hedonic valuation 
method is one of the common methods in 
this field. The price of housing represents 
the maximum amount of money people are 
willing to pay for better environmental 
quality, building conditions, and access to 
urban facilities and services (Tyrväinen, 
1997). In other words, the hedonic 
valuation method estimates the economic 
value of the environmental benefits that 
directly affect market prices. This method 
measures the value of an environmental 
phenomenon through the market price of 
similar goods. 
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Structural Equation Modeling 
This study falls in the category of survey-
analytical research. Data were collected 
through a questionnaire through face-to-
face interviews with owners of residential 
units and referring to real estate agencies in 
the fall of 2019. The sample size was 
determined according to the information 
about the region and using a simple random 
sample and Cochran relation that was equal 
to 90. 

Then, the ordinary least squares 
regression method (OLS) and EViews 9 
software were used to analyze the data. The 
hedonic method was used to investigate the 
effect of Ghadir Park on the price of 
surrounding houses. Indeed, the hedonic 
model is used to analyze many aspects of 
the housing market, including taxes, 
commodity prices, public facilities, and 
 housing construction quality. In this model, 
the goods have several aspects that include 
a variety of traits and housing has this 
feature like composite goods. Therefore, the 
hedonic method is suitable for the housing 
market and presents the implicit prices and 
characteristics of the goods relative to the 
total price. Thus, this method considers the 
demand for a good as a function of its 
features (Jim and Chen, 2007).  

In hedonic studies, housing prices 
indicate the willingness of people to pay for 
achieving the required facilities inside and 
outside the housing (physical, 
environmental, and accessibility factors). In 
other words, the main reason for the 
difference in property prices is the 
difference in housing characteristics 
(Khalili Araghi and Nobahar, 2012). 
Therefore, many characteristics of life 
quality are considered when buying a 
house, and housing prices show the amount 
of money people are willing to pay to get a 
better quality of life (Karlik and Vehbi 
Olgac, 2011). According to the hedonic 
price model, individual utility is a function 
of direct consumer goods (X), physical and 
structural characteristics (S), environmental 
characteristics (Q), and neighborhood and 
accessibility characteristics (N) (Emami 
Meybodi et al., 2010). Each of these 
features shows the consumption utility of 
households, and this utility is as follows. 

 (1)                              )j, Nj , SjU = U (X, Q    
The consumer faces the budget 

constraints shown in Equation 2. 
(2)                                               Y= X+P(Z) 

where Y is the household expenditures, 
X is the value of other goods, and P(Z) is 
the value of housing unit characteristics. 
Since consumers maximize their utility in 
terms of budget level, the maximization 
process can be written as follows. 

 
Max U = U (X, Q j, S j, Nj) (3) 

St: Y=X+P(Z) 
L= U (X, Q j, S j, Nj) + ߣ (Y-Phi) 

 
(4) 

ܮ߲ ߲ܳ௝⁄ = ߲ܷ ߲ܳ௝⁄
− ℎ௜߲ܲ ߣ ߲ܳ௝⁄
= 0 

(5) 

ܮ߲ ߲ܺ⁄ =  ߲ܷ ߲ܺ⁄ − ߣ = 0 (6) 
ܮ߲ ߲ܺ⁄ = ܻ − ܲℎ݅ − ܺ = 0 (7) 

By dividing equations 5 and 6 to each 
other and removing λ, we get: 

߲ܷ ߲ܳ௝⁄
߲ܷ

߲ܺൗ
= ߲ܲℎ௜ ߲ܳ௝⁄  (8) 

where ∂U ∂Q୨⁄  represents the final 
utility resulting from the consumption of an 
additional unit of the desired features, and 
∂U ∂X⁄  indicates the final utility resulting 
from the consumption of an additional unit 
of other consumer goods. Also, 
∂Ph୧ ∂Q୨⁄ represents the final value of the jth 
property of the ith residential unit. Equation 
7 shows that the necessary condition for 
constrained optimization of hedonic 
function in an area requires the equality of 
final value and ultimate utility ratio in each 
residential unit to the ultimate consumption 
utility of other goods. The partial derivative 
of the hedonic function of each property 
represents its implicit final value. In 
experimental studies, the final value of each 
feature of a residential unit is obtained by 
estimating the coefficients of the hedonic 
price function. The general form of the 
hedonic price function can be written as 
follows: 

)j, Nj, Sj=P(Z) = P (QhiP (9) 
where Phi is the selling price of housing, 

Qj is environmental features, Sj is structural 
features, and Nj is neighborhood features. 
This function indicates consumers’ 
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willingness to pay in order to achieve a 
product with specific characteristics. If the 
hedonic price function is linear in all 
features, the implicit price of each feature 
will be a fixed value, but if it is nonlinear, 
the final price of the features cannot be 
constant and depends on their usage levels 
(Saadatmehr, 2011). Linear, logarithmic, 
and semi-logarithmic methods estimate the 
hedonic model. In the present study, the 
semi-logarithmic model had the best 
estimation. The semi-logarithmic model 
means that only the dependent variable 

appears in logarithmic form (Gujarati, 
1998). 

Finally, 15 indicators affecting housing 
prices were considered. They were divided 
into three categories: indicators of 
structural-physical characteristics (number 
of floors, number of units, etc.), 
neighborhood characteristics (access to 
commercial, recreational, educational 
centers, hospital and transportation lines, 
etc.), and environmental factors (such as 
proximity to green space and park) (Table 
1). 

 
Table 1. Considered indicators for hedonic price model 

Indicator Data type Variable type Variable abbreviation 
Price per square meter Quantitative dependent variable Ph 
Infrastructure area Quantitative Independent variable X1 
The age of the building Quantitative Independent variable X2 

Reconstruction Quantitative Independent/virtual 
variable X3 

Number of floors Quantitative Independent variable X4 
Number of bedrooms Quantitative Independent variable X5 

Being on the street/alley Qualitative Independent/virtual 
variable X6 

Being/not being in a dead-end alley Qualitative Independent/virtual 
variable X7 

Distance to the main street Quantitative Independent variable X8 
Distance to the city center Quantitative Independent variable X9 
Distance to a shopping center Quantitative Independent variable X10 
Distance from the educational center Quantitative Independent variable X11 
Distance from the treatment center Quantitative Independent variable X12 
Habituation to the living 
environment Qualitative Independent/virtual 

variable X13 

Neighborhood security Qualitative Independent/virtual 
variable X14 

Distance to park Quantitative Independent variable X15 
Source: Research findings 
 
So, the following model was proposed for 
estimating the hedonic price function of the 
study area: 
Log Ph = B0+ B1X1+ B2X2+ B3X3+ B4X4+ 
B5X5+ B6X6+ B7X7+ B8X8+ B9X9+ B10X10+ 
B11X11+ B12X12+ B13X13+ B14X14+ B15X15 

(10) 

  
where β is the coefficient of significant 

variables and Y is the mean of significant 
variables in hedonic housing price model 
estimation. 
 
Results 

The descriptive results of the critical 
variables obtained from 90 questionnaires 
are presented in Table 2. According to this 

data, 95.34% of the Ghadir Park visitors 
were male, and 4.65% were female. The 
average age of the  interviewees  was  53.24 
years, and they were between 24 to 90 years 
old, which indicates that the visitors of this 
park are young. According to Table 2, 
retired people and freelancers were more 
inclined to use the park than other 
occupations. Most of the visitors had under-
diploma education, and people with 
doctoral education accounted for the least 
number of visitors. Also, visitors' monthly 
income shows that each person's average 
monthly income is estimated to be 
approximately 3.20 million Toumans. 
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 The results of heterogeneity of variance 
and autocorrelation tests are shown in Table 
3. These results indicate that the model 

does not have heterogeneity of variance and 
autocorrelation. 

 
Table 2. Descriptive statistics of interviewees 

Variables Average Standard 
deviation Minimum Maximum Description 

Gender 0.95 0.20 0 1 1=Male, 0=Female 
Age 53.24 14.37 24 90 Year 

Job 2.25 1.47 1 7 1=Specialist, 2=Freelance, 3=Employee, 
4=Housewife, 5=Worker, 6=Other, 7=Retired 

Level of 
Education 4.53 1.68 1 7 

1=Doctorate, 2=Master, 3=Bachelor, 
4=Associate degree, 5=Diploma, 6=Under-

diploma, 7=Uneducated 

Monthly 
income 3.20 0.95 1 4 

1= Less than 1 million Toumans 
2= 1-2 million Toumans 
3= 2-4 million Toumans 
4= 4-6 million Toumans 

Source: Research findings 
 
Table 3. The results of heterogeneity of variance and autocorrelation test 

Test statistics Sig. 
The heterogeneity of variance (Breusch-Pegan-Godfrey) 1.297947 0.2255 
autocorrelation test (Breusch-Godfrey) 11.51482 0.00 

Source: Research findings 
 
The result of hedonic price estimation in 
Yazd using the ordinary least squares 
regression method (OLS) method showed 
that from 15 independent variables of the 
function, six variables had a significant 
relationship with the price of housing units 
(Table 4). There was a significant 

relationship between the price of housing 
units and the variables of reconstruction, 
distance to the main street, distance to the 
educational center, and distance to the 
Ghadir Park (P≤0.05), in which 
reconstruction had the greatest impact.   

 
Table 4. Initial estimation of the hedonic price function 

Variable Variable sign Expected 
sign Coefficient t-Statistic Probability 

Infrastructure area X1 Negative -0.0001 -1.869 0.065 
The age of the building X2 Negative 0.0010 0.963 0.338 

Reconstruction X3 Negative -0.0367 -2.224 0.029 
Number of floors X4 Positive 0.0221 2.107 0.038 

Number of bedrooms X5 Positive 0.0244 2.412 0.018 
Being on the street/alley X6 Positive 0.0157 0.663 0.509 

Being/not being in a dead-end alley X7 Negative -0.0388 -0.234 0.815 
Distance to the main street X8 Negative -0.0003 -2.787 0.006 
Distance to the city center X9 Negative -0.0001 -2.304 0.024 

Distance to a shopping center X10 Negative -0.0000 -0.197 0.844 
Distance from the educational center X11 Negative -0.0000 -0.164 0.870 
Distance from the treatment center X12 Negative -0.0000 0.488 0.626 

Habituation to the living environment X13 Positive 0.0047 0.434 0.665 
Neighborhood security X14 Positive 0.0004 0.047 0.962 
Distance to Ghadir park X15 Negative -0.0006 -8.303 0.000 

Distance from origin C Positive 15.7057 52.174 0.000 
R2 = 0.935; Adjusted R2= 0.918; F= 56.889 (0.000) 
DW= 1/87, Heteroscedasticity Test=1/131 (0/344) 
Source: Research findings 
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In this study, the adjusted coefficient of 
determination (R2), which shows the 
explanatory power of the model by the 
existing variables, was equal to 0.918, 
which indicates that the variables explain 
changes in housing price of the study area 
in the model. In other words, the considered 
variables in this model explained 
differences in the dependent variable very 
well. 

According to the results of this study, 
the variable of reconstruction had a 
negative coefficient (-0.0367). In other 
words, houses that had not been 
reconstructed had a higher price than those 
that had been reconstructed. The variable of 
the number of floors had a positive 
coefficient (0.0221). The number of 
bedrooms had a positive coefficient 
(0.0244). The results also showed that there 
was a negative relationship between 
housing price and the variable of distance to 
the main street, and its coefficient was -
0.0003. Also, residential housing prices had 
a reversed relationship with the distance 
from the city center and Ghadir park, with a 
coefficient of -0.0001 and -0.0006, 
respectively. Therefore, according to the 
results, the pattern of housing price function 
is as follows in the study area: 
Log Ph= 15.7057 -0.0367x3 
+0.0221x4+0.0244x5-0.0003x8 -
0.0001x9 -0.0006x15 

(12) 

 
Discussion 
This study showed the significant effect of 
6 out of 15 independent variables on the 
price of housing units. Therefore, the price 
of residential units was affected by the 
variables of reconstruction, number of 
floors, number of bedrooms, distance to the 
main street, distance to the city center, and 
distance to the park. There was a negative 
and significant relationship between 
reconstruction and housing prices. 
According to the coefficient of 
reconstruction variable (-0.0367), houses 
that had not been reconstructed had a higher 
price than the reconstructed ones. In other 
words, houses that had been reconstructed 
were 0.0367 percent cheaper than others 
because these houses were newer. If a 
house is more modern, it has more facilities 

and lower side costs. At the same time, old 
houses may need reconstruction (Karkoski, 
2009). There was a positive relationship 
between the number of floors and housing 
price with a coefficient of 0.0221, which is 
consistent with the results of Varese and 
Mousavi (2010) and Teimouri et al. (2016). 
Also, the bedroom number had a positive 
coefficient (0.0244). In other words, 
consumers are more inclined to buy houses 
with more bedrooms which are consistent 
with the results of Ghorbani, and Afgheh 
(2017), Aghapour Sabbagi (2011) and 
Varese and Mousavi, (2010).  

Distance to the main street also had a 
negative and significant relationship with 
housing prices, which is consistent with the 
results of Abbasloo and Sina (2005), Varese 
and Mousavi (2010), and Teimouri et al. 
(2016), and contradicts the results of Aziz 
et al. (2020). The coefficient of distance to 
the main street was -0.0003, which means 
that the distance to the main street caused a 
0.0003 percent per meter reduction in 
housing price. It can be due to reducing 
accessibility and increasing transportation 
costs. A shorter distance to the main street 
leads to easier and faster access to urban 
services and facilities, such as sales and 
commercial centers, which leads to a higher 
willingness of buyers to pay. 

Furthermore, housing prices had a 
reversed relationship with distance to the 
city center, and its coefficient was -0.0001. 
The housing price decreased with 
increasing distance from the city center (-
0.0001 percent per meter). These results are 
consistent with the findings of Varese and 
Mousavi (2010), Amirnejad et al. (2016), 
and Ghorbani, and Afgheh (2017). 
Residential buildings near the city center 
had higher access to services, offices, and 
shopping centers. They also affected the 
cost of transportation for employees living 
in this area. Therefore, the price of these 
residential units was higher. The 
coefficients of distance from the street and 
the city center are consistent with the 
common hypotheses of urban economics 
that state the price of land decreases with 
increasing distance from city centers 
(Evans, 2004). 
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In addition, the variable distance 
between residential buildings and the park 
had a negative relationship with housing 
prices (with a coefficient of -0.0006). This 
indicates that residential unit prices 
decreased by -0.0006 percent per meter 
distance from the park. Therefore, those 
residential units near the park were more 
expensive than those farther away. The 
results of Merat and Hejazi (2020), 
Amirnejad et al. (2016), Dökmeci et al. 
(2003), and Teimouri et al. (2016) confirm 
these findings. When buying a house, 
people add value to the quality of their 
housing environment (Witte et al., 1979; 
Smith and Palmquist, 1994; Crane et al., 
1997), which can be related to higher 
willingness of people to pay for living in a 
better environment. These results contradict 
the findings of Troy and Grove (2008) and 
are consistent with the findings of 
Anderson and West (2006), Brander and 
Koetse (2011), Cho et al. (2006), Kaufman 
and Cloutier (2006), Luttik (2000), Poudyal 
et al. (2009), and Tajima (2003). In the 
present study, the relationship between 
building age and its price was insignificant, 
like other studies such as Dökmeci et al. 
(2003). 
  
Conclusion 
Using the hedonic method, it is concluded 
that although environmental goods such as 
parks and green spaces are not exchanged 
in the market, families actually pay for 
them. In other words, families living near 
parks and green spaces pay more to buy a 

housing unit, and families living in more 
remote areas do not use this environmental 
utility. 

In this study, six factors were identified 
as the most important influencing housing 
prices, including reconstruction, number of 
floors, number of bedrooms, distance to the 
main street, distance to the city center, and 
distance to the park. According to the 
results 50% of the significant variables 
(three variables) are related to physical 
variables, and the other 50% are related to 
accessibility and environmental variables. 
Based on the results, the research 
hypothesis is confirmed that an increasing 
distance from parks and streets leads to 
lower housing prices. 

Therefore, it is necessary to pay attention 
to these factors in construction plans due to 
the impact of these features on residential 
units. Using the Hedonic method on the 
housing market, it is possible to identify the 
influential factors on housing units’ price. As 
a result, these results can be considered in 
housing construction plans and other uses at 
the macro level, such as tax analysis and the 
public facilities of urban planning. Housing 
officials and housing unit builders can use 
the impact of different variables on housing 
prices in executive plans. Also, the economic 
valuation of parks can effectively reveal the 
values of urban green space. It may also 
change the views of the public people, 
professionals, organizations, and business 
owners into far-sighted ones. Finally, as a 
result, damage to green space will be 
reduced.
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