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Abstract. The article examines the relationship between property value and level of conservation of 

public urban space. While many studies have examined the effect of “proximity” of open space, 

parks, and trees on property value, there has been few examination of how projects of urban 

revitalization and ordinary and extraordinary maintenances of public spaces can influence property 

values. While intuition can suggest that a low level of quality and maintenance of a public space can 

negatively affect property value, even if the standard requirement of public spaces and services are 

meet, this yet to be empirically proven.  

We proposes the application of a new econometric models for quantitative analysis of the 

characteristics of real estate property (Generalized Additive Model), to assess the impact of 

maintenance condition on property values, due to the better prevision that these functions can obtain 

in a real estate market context. 

The control of the formal and logical adequacy of the proposed theoretical model is referred to the 

case study under analysis, in the city of Naples. The results obtained show that a “well preserved” 

urban environment influences property price by approximately 6%. The experimental test of the 

model has provided results that, by reason of their formal consistency with the results obtained in 

other contexts, can be considered representative of the effectiveness of the methodology proposed. 

Introduction 

As is known, many internal and external factors affect the property value, i.e. housing 

characteristics (e.g. number of rooms and quality of accommodation), neighborhood characteristics 

(e.g. level and quality of social infrastructure, housing density, and presence of other facilities) and 

the quality of the environment (air pollution, noise level, etc.).  

Looking at the external factors, many studies measure the impact that the “presence” or 

“proximity” of urban standard and infrastructures (i.e. accessibility), have on property value, 

whereas a few address the issue of how urban maintenance condition and in general “urban 

quality,” can influence property values.  

The concept of “urban quality” is really a complex one and has taken on different meanings over 

time and across different contexts [1]. The current debate, in the scientific community and political 

arena is extremely various and multidisciplinary. The attention is focused on the concept of 

complexity and integration of functions, looking at urban space as a “system” where environmental, 

historical and social values coexist [2, 3, 4], associated with a concept of sustainability [5]. 

Martincigh, defines “urban quality” as the capacity that the urban environment configuration has 

to meet in quantitative and qualitative terms the overall needs of users by offering tangible and 

intangible performance required [6]. 

Many “proxy” variables have been investigated to measure the impact of “urban quality” on 

property value. A complete analysis of the international literature on how site quality influence 

housing value is reported in D’Acci 2014 [7]. 

Several studies measure the distance to different types of nearby green space and find that 

property value increases with “proximity” and that the effect varies by type [8, 9, 10, 11].  
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Other recent studies measure the total “quantity” of surrounding open space [12] the impact of a 

“pleasant view” [12, 13] the presence of public transport and accessibility, the proximity to school 

[14, 15] and the level of traffic, noise and pollution [16, 17, 18,19]. 

The studies of Damigos & Anyfantis [13] appear significant, for the purposes of our analysis, 

which investigate the effect that the presence of degraded open spaces or non-reclaimed waste in an 

urban environment may have on property values.  

The results obtained show that the lack of maintenance of open spaces and therefore the 

consequent degradation are reflected in a decrease in the capital property value of approximately 

6%. 

In an Italian context, D’Acci [20, 21, 22], estimates that as a result of urban regeneration projects 

the increase in property values, ranges  from 8% to 63%. 

Del Giudice, De Paola, Torrieri [23], estimate, in a context of a suburb of the city of Naples, that 

the loss of quality of urban design, increases property value for a rate of about 2.7%. 

In our case we want to investigate whether the urban context conservation status, in reference to 

its public spaces, green areas and the road conditions, can influence property values; or, if the lack 

of maintenance, and therefore, the “degradation” that often connotes public spaces, can be result in 

a decrease of real estate values. 

The methodology used to assess the impact of urban quality on property price is, in the majority 

of cases, the hedonic price method [24] based on the analysis of real estate prices.  

The results obtained, although in very different contexts, show that, there is a positive effect of 

“proximity” to open spaces and green areas for residential buildings, especially those located in 

densely populated urban areas where public spaces if “well preserved” are considered meeting areas 

and places for leisure time of the citizens. 

However, it seems appropriate to measure in economic terms the benefits that society receives 

from living in an urban environment where a good level of “urban quality” is guaranteed, against 

the costs that the government must support in order to provide the required performance. 

This is especially true at a time of shortage of public funds, in which the government asking for 

“help” to individuals in the management of public goods [26]. 

It’s also to be highlighted, as in the past, that urban transformation investments aimed at 

improving physical, functional and environmental sustainability of the urban environment, have 

been a location advantage reflected in an increase of property value, but not within financial public 

administrations. 

At this end, we propose a pluri-parametric model to assess how the level of conservation and 

maintenance of urban environment can influence property values. 

The model proposed is test on a sample of data reflecting different context of the city of Naples.  

In the next paragraph the model proposed will be presented and the results discussed in the 

conclusion. 

The Hedonic Model 

The model proposed is referred to a statistical model (Hedonic price method), based on 

pluriparametric algebraic functions - Generalized Additive Model - able to improve the 

“performances” of usual predictive pluriparametric model [25].  

The algebraic structure of the model applied to the specific case under consideration is carried 

out on the real estate data samples and with the help of statistical tests and estimation evidence (the 

latter of empirical nature), by implementing the following semiparametric additive model based on  

an appropriate penalized spline function: 

 

price =β0+β1flo+β2elev+β3manpro+β4bath+β5Lren+β6manurb+f1(area)+εi  (1) 

 

In this case, the dependent variable is represented by the bid price of the property, while the 

independent variables, representing the characteristics of the property selected, are: 
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• Floor level (flo); 

• Presence of elevator (elev), expressed by a dichotomic scale (1 if is present, 0 if not); 

• Manteinance property condition (manpro), expressed by a dichotomic scale (1 if restored e 0 

if not); 

• Numbers of bathroom (bath); 

• Level of renovation of urban environment (Lren), expressed by a dichotomist scale (1 if the 

property is located in a urban context recently renovated, 0 if not); 

• Level of urban maintenance condition (manurb), expressed by a dichotomist scale 1-0
1
;  

• Commercial area expressed in square meters (area) and defined by a penalized spline 

function. 

The homogeneous
2
 sample data, concern 62 units for residential real estate located in six areas of 

the city center of Naples and, more precisely, according to the classification in microzones 

implemented by the Land Registry in the following areas: 

• Pianura; 

• Traiano; 

• Piave; 

• Soccavo;  

• Fuorigrotta;  

• Materdei. 

The urban areas examined have homogeneous building features, but different levels of 

conservation of urban public spaces. Every micro zone has been interested by the opening of a new 

underground station, but only in two cases (Fuorigrotta and Materdei) a renovation project of the 

urban environment has been also implemented. In all the other cases the condition of degradation of 

the urban context and the low level of conservation of public space are manifest. This difference of 

“urban quality condition”, in context characterized by the same level of urban standard and 

accessibility, has allowed to appreciate significantly the variable “urban quality”, expressed trough 

the two variables “level of renovation of urban environment “and “level of urban maintenance 

condition”. 

Particularly, in each micro zone not less that 10 properties have been selected, located within a 

distance of 500 meters from the underground station, considering not significant the influence of the 

urban quality conditions for building located at a major distance from such station. 

The results show that no appreciable phenomena of multicollinearity subsist due to the low 

correlation between the explanatory variables. 

The data, descriptive statistics of the sample and the main indices of model verification, are 

shown for completeness in the tables that follow.  

Looking at the assessment point of view, the residue analysis shows no particular anomalies; 

from the statistical point of view, the index of determination is significant, equal to 0,945 (correct 

index equal to 0,939), as well as the test F is significant at confidence level of 95%. 

The estimates of the fixed effects of the linear component of the model are summarized in Table 

2. 

Even if not all variables are statistically significant in the linear component, these are not 

excluded from the model, because appears to be significant on an economic point of view. 

On the other hand, the non linear component of the model appears statistically significant, 

because no anomaly are  observed in the values of the smoothing parameters (spar equal to 37,12) 

or in the degree of freedom (df equal to 2,715). 

The marginal price of each characteristic is reported in Table 3. 

                                                 
1
 The dichotomist scale is measured on a bases of a check list. The criteria used to measure the level of maintenance 

condition of public space are: level of condition of urban green, road surface, presence of waste, level of condition of 

pedestrian area, street lightning. An urban context is considered well preserved (1)  if meet 3 of the above mention 

criteria, (0) if not. 
2
 for typology and quality of buildings (residential units located in multi-storey buildings). 
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Table 1. Experimental results 

Characteristic Mean Median Min Max Std. Dev.  Data 

price € 195.695 € 188.445 € 92.219 € 318.841 € 52.043 62 

area 99,81 100 50 160 23,3 62 

flo 2,52 2 0 7 1,61 62 

elev   0 0 1   62 

manpro   1 0 1   62 

bath   0 0 1   62 

Lren   0 0 1   62 

manurb   1 0 1   62 

 

Table 2. Experimental results 

 

 coef se ratio p-value 

intercept -127.800 152.600 -0,8374 0,4029 

flo 1.896 3.556 0,5332 0,5942 

elev 6.435 12.170 0,5288 0,5973 

manpro 9.686 11.520 0,8411 0,4008 

bath 19.520 12.480 1,5640 0,1186 

Lren 2.748 10.730 0,2561 0,7980 

manurb 11.840 10.040 1,1790 0,2390 

 

Table 3 Marginal prices 

 

Marginal prices 

flo 1.896 

elev 6.435 

manpro 9.686 

bath 19.520 

Lren 2.748 

manurb 11.840 

 

 

The marginal price of variable “area” range from €/sqm 2.261,00 approx. (for 60 sqm) to €/sqm 

1.831,00 approx. (for 160 sqm), these price is decreasing (according to the economic law of 

marginal utility) due to lower willingness to pay of traders increasing real estate consistency.  

For brevity of discussion, the marginal prices for non-linear component of the model (variable 

“area”) are given only graphically (figure 1), since the main objective to explain the variable “level 

of urban maintenance condition” only. 

As is shown in the Table 3 the marginal price of the characteristic “level of urban maintenance 

condition” is 11.480 that represent the 6,05% of the average price of the data samples examined. 

While the presence of renovation project influence the average price for a percentage of 1,41%.  

The results obtained are in line with the international literature (cited in introduction) and allow 

to estimate a qualitative variable as the effect of urban quality on property value. 
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Figure 1 Marginal prices for non-linear component of model (variable “area”) 

Conclusion and results 

The subject paper intends to estimate the impact that ordinary and extraordinary urban 

maintenance interventions can have on property values.  

This issue appears of great relevance in the current environment where the lack of public funding 

causes certain Municipalities to explore creative solutions to fund the management and maintenance 

of public spaces involving the private while increasing at the same time the cadastral estimates and 

the real property taxes. The Hedonic Prices Model, based on a semiparametric addictive function 

has enabled to quantify an intangible variable concurring to the value creation of the property 

examined. The results obtained indicate that the maintenance and renovation conditions of the urban 

context affect the value of property for approximately 6%; In other words one has a greater 

willingness to pay for such properties located in well kept urban contexts. Such willingness to pay 

is reflected on the higher cadastral income in those areas and therefore in higher property taxes. 

The results obtained are consistent with existing literature and therefore support the methodology 

adapted. 
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