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Many studies have analyzed the market premium enjoyed by houses located within gated
communities; nevertheless little or no attention has been paid on the impact that such a sort
of development produces on the surrounding housing market. This question becomes very
important in the cities in which gated communities or other common interest communities,
aimed to medium and high socioeconomic groups, are traditionally confined to low incomes
enclaves. Salcedo & Torres (2004) and Caceres & Sabatini (2004), from a qualitative
perspective, have suggested that this social proximity produces various benefits like
improvement of value expectations of land from the original settlers, among others.

In this research, using a hedonic pricing model based on information of detached houses sold
in Nufioa between 2002 and 2004, attempt to measure the impact that has been produced by
High-rise condos recently built on the sale price of such houses. The results suggest that a
medium sized condo produces a revalorization of 4.7% in the houses that surround it, although
this impact is quite local. The spatial analysis of data, through a geographically weighted
regression model (GWR), reveals that the revalorization is higher in those areas where
wealthier families use to live, in that way the most creditworthy householders further increase
their asset’s value. Therefore, the condominiums being built on Nufioa can increase the
municipal revenues derived from land taxes, nevertheless the revalorization of the housing
stock is far from being uniform, reinforcing the value of the most values properties around
them.
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1. Introduction

The transformation of the city promoted by the change of the urban plans (e.g. to improve
degraded areas) or by the spatial self-organization process of the activities (e.g.,
decentralization / replacement) has its maximum expression at the real estate redevelopment.
According to DiPasquale & Wheaton (1996), the land is redeveloped when it previously has
been acquired with existing constructions which are substituted. This occurs when the
potential value of land, according to their location (usually central) and its floor area ration
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(typically increased by changes in the master plan or “natural” increases in the surroundings),
is higher than the value of the land according to its actual use, i.e. effectively consolidated by
the building (Roca, 1986) plus the value of the existing building (including the cost of

demolition). So, the "historic" density is replaced by an "upgraded" one.

However, the redevelopment doesn’t involve only an "upgrade" of density, but a change in the
buildings typology, since for each net density corresponds a specific type of architectural
structure. If we combine the fact that new buildings incorporate trends in tastes, habits, needs
and possibilities of contemporary society, the result is a radical transfiguration of the city. That
may be greater if the area is endowed with new facilities and infrastructure under public or
private treasuries, therefore, generating a comprehensive redevelopment impact on the socio-
professional structure of the zone (i.e.: gentrification).

The aim of this paper is to try to measure the impact on the spatial formation of real estate
values produced by the residential redevelopment of parcels (generally single-family homes) to
create high-rise condominium buildings (usually multi-family) with some characteristics of
gated community. The main purpose of this research is to inquiry whether this impact is
homogeneous throughout the neighborhood, or conversely, tends to benefit particular
socioeconomic groups. Also it discusses how this impact decreases with the distance and
whether there are economies of scale.

With these objectives in mind the rest of the paper is organized as follows: 1) first, it is
described the types of high-rise condos within the Common-Interest Housing Communities
framework proposed by McKenzie (2003); 2) then, a short review of literature that has tried
surveying the impact of these new housing developments on urban values is offered; 3) in the
next section, the case of study, data and the model used are presented; 4) then the results are
discussed and 5) the paper ends summarizing the work done.



2. Common Interest Housing Communities and new forms of private promotion
in Latin America.

High-rise condos (HC) that have certain gated community characteristics could be set in
context of the Common Interest Housing Communities (CIHC's) proposed by Evan McKenzie
(2003). According to this author, to this category would belong developments ranging from
gated communities to condominiums, including townhouses. These developments share
certain characteristics, namely: 1) the owners own exclusively certain units (e.g. apartments)
and at the same time share indivisible common service areas (e.g. swimming pools); 2) land
use controlled by the owners association, the acquisition involves the acceptance of a set of
rules ranging from uniform architectural treatment (including the private units) to lifestyle
aspects (e.g. around playing golf), behavior, ethnicity, religion, and even the age of residents
(Bellet, 2007); 3) private management, homeowners associations are formed (known as
communities, condominiums or simply homeowners associations) which are managed
independently by the owners and sometimes with the support of legal professionals,
management, accounting or architecture, and 4) safety measures such as access control,
surveillance and internal walls.

Unlike the townhouses and gated communities, high-rise condos are usually located in both
kinds of urban land: green and brownfields that are redeveloped; while private management is
limited to the administration as opposed to what happens in large suburban developments
where they often assume the role of local authorities.

While this type of development has in the U.S., the “fortified nation” (Blakely & Snyder, 1997),
its higher expression (it is estimated that in 1998 14.6% of housing in this country was in a CRIC
- McKenzie, 2003), this "lifestyle" (or mode of real estate production) has spread throughout
the globe. Latin America has not escaped to this process and it has exacerbated due to
increased inequality in the income distribution (Coy & Po6hler, 2002), increased public
insecurity, inefficiency of local government in providing services and the historical process of
privatization of public spaces from the colonial cities to nowadays (Sheinbaum, 2008). The
Latin American urban model is characterized by three features: (i) an apparent gradual decline
of the State, not only by the dismantling of the social system and its ability to redistribute the
wealth, but also to its loss of leadership in the urban planning processes (Janoschka, 2002) and
worthy housing production, (ii) the gradual replacement, in this sense, has become real estate
capital in the construction and reconstruction of urban areas (De Mattos, 2002), often
speculative (iii) lack of private solidarity practice in the construction of collective spaces,
probably associated with the European Latin tradition, based on the prioritization of the
individual construction of the city and the empowerment of home ownership as a mean for
the historic proposed to strengthening family interests over the commons (Arbaci, 2008).
These structural processes, coupled with the term associated mainly with the economic crisis
that the region has experienced in the past two decades have led to a specific evolution model
of territorial occupation. Ribeiro and Lago (1995) the sum of (i) a decrease of large cities in
favor of the intermediate, (ii) the emergence of a new form of socio-spatial segregation, and
(iii) the occurrence of upper classes where previously was only low ones.



The above processes are embodied in certain forms of the city that reproduce the social
division of space:

e In one hand are the CIHC's private ventures type, with a considerable dimension,
targeting the elite and with a horizontal format (e.g.: countries clubs), that have gained
in diversity, location, social profile, size and format (e.g.: high-rise condos), at the same
time that have adopted features of gated communities which recreate specialized
"models" of community life, giving a sense of security, showing a thematic lifestyle or
simulating natural areas (Bellet, 2007).

e Following are the private enterprises sponsored by the government who delegate on
the first ones its responsibility for housing provision. These “precariopolis” (Hidalgo,
2008), would be characterized by mono-functional spaces, segregated, fragmented
and with limitations in the provision of basic urban services. So, Rodriguez (2006) has
called them the landscape of exclusion: massive production of cheap housing, with
closed roads and houses without corridors, where social housing, poor in size, design
and quality, suggests a new socio-spatial configuration of the territory, those are the
landscapes and architectures of the exclusion.

e In addition to the two previous relatively recent forms, coexist two more historically
related, first with the informal production of housing (on illegally taken land),
persistent despite (and sometimes because of) by the legalization-improvement
programs, basically aimed at low income groups without regular incomes or (Botelho,
2007), where the big business goes to the informal developer (Smolka, 2003).

Chile is not immune to these major processes, and as the development of condominiums
regards, they have adopted, when they are located in central districts, the facet of high-rise
buildings. "In contrast to what happens in the U.S., the Chilean CIHC's are not only often
located in remote suburbs with low population densities, but they do in relative well urban
areas where their inhabitants are only separated by a wall and a street coexisting with the
poorest neighborhoods of the city "(Salcedo & Torres, 2004, p. 27). This spatial "coexistence"
between low and high income groups generates a very interwoven mosaic that is rarely seen in
most developed occidental cities and that, at a certain scale, might to seem a low spatial
segregation, masking in the background a social exclusion processes (Sabatini, Caceres &
Cerda, 2001). So, as these authors have found for Santiago, the higher average income of the
neighborhood the higher the socioeconomic diversity of the people, just as occurs in Maceid,
Brazil (Marmolejo & Batista, 2008). This geographical proximity between rich and poor has
been deeply appreciated by Caceres & Sabatini (2004) as a potential to reduce social isolation;
since it might generate job opportunities for the poorest inhabitants (e.g. domestic services),
retail trade and other types of personal services employment. On the other hand it generates a
dynamization of the neighborhood, because although most of the benefits (in equipment and
infrastructure) are beyond the enjoyment of neighbors, new services and facilities appears in
the vicinity as a result of the increased localized demand. Also, Salcedo & Torres (Op. cit) argue
that the dignity of neighborhoods is enhanced when they lost their stigma signs (e.g. in terms
of drugs, crime and poverty) who once owned. The most cited advantages of gated
communities, found on surveys of these authors, can be classified into 4 domains: improving
quality of life in the area, better job opportunities, reducing the stigma of living in a poor
district, and increased value of their land"(p. 33). "Despite their low educational level residents
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show a great understanding on the revalorization of the land in the neighborhood. Many
people understand how speculative land market works, and expect potential benefits from the
sale of their land "(p. 34). While this good acceptance is not always extended to the entire
original population (see Figure 1).

Fig. 1 High-Race condos under contruction and local protests in Nufioa

Source: Aguirre & Marchant, 2007

So when the CIHC's are scattered around the city (outside the districts traditionally occupied
by affluent households), their walls, act as semi-open borders between different social groups
(Sabatini et al., 2001; Sabatini & Salcedo, 2007).

While there is a general consensus among academics (Caldeira, 2000; Judd, 1995, Low, 2001
and 2003) about the negative impact resulting from the CIHC's to the integral construction of
a virtuous civil society, it seems that are private benefits that are reflected in the real estate
value of buildings that fall into this class of developments as well as in the neighboring
buildings as discussed in the next section, although it persist the question on whether these
benefits are distributed uniformly in space.

3. Impact of new residential developments on real estate values

Several studies have shown that the characteristics that define CIHC's generate a market
premium on property values. Bible & Hsieh (2001) found, using a hedonic pricing model (HP),
that houses inside a gated community (GC) in Shreveport Louisiana worth, all else equal, a
6.07% more. LaCour-Little & Malpezzi (2001) decomposed a value increase of 26% of houses in
a St. Louis GC by 17% produced by the existence (and good management) of a neighborhood
association and by 9% by the existence of walls and access control, thus concluding that



empowerment should not be solely or primarily to the closing of the developments, but the
efficiency in the provision of internal services and the ability of homeowners to decide on
them. Shelter (2007) found, using a HP model, for a set of GC in Mazatlan (Mexico) a
revaluation between 9.24% and 9.89%. Pompe (2008) using the same methodology of HP
analyzed the prices of a sample of houses near Charleston, South Carolina, concluding that the
premium of these was from 18.6%. With a different methodology, based on interviews with
experts (realtors) from Los Angeles, Le Goix (2005) has suggested that the increase in value is
somewhat 10%.

So, dwellings inside the CIHC's, especially in the GC, worth more than, all else equal, those
located outside, although paradoxically the maintenance and management costs are higher
since are privately founded. Thus, exclusivity or exclusion (and thus reduced congestion,
pollution and free riders’), social prestige, the feeling of security and other efficient Self-
provided services under private management, seem to be behind the higher WTP of buyers.
Pompe (Op. Cit.) and LaCour-Little & Malpezzi (Op. Cit.) have added further that the higher
regulation on architectural typology, land use and even the rules of behavior within the CIHC's,
increases the certainty about the future value (acting as a sort of insurance) and therefore
reduces the risk of depreciation of real estate assets.

However, in literature little or no attention has been given to analyze the impact that these
developments generate in their neighborhoods. This impact is important when is produced in
the context of redevelopment processes of atomized parcels in the consolidated urban fabric
(e.g. by means of high-rise condominiums), and therefore most likely to generate important
changes in large areas. In any case, the quantification of this impact is important for the
correct evaluation of urban projects from a public perspective, since revalorization might
affect taxes revenue linked to property, and taken to the social extreme, could democratize
the property values spatial formation with the revalue of the assets of lower income groups. >

From a theoretical perspective we can define that the impact is associated with four distinct
issues:

1. The improvement of the urban landscape created by the new buildings of a better quality
and the provision of small infrastructures (located outside of the development but paid by
the developer) produces an effect of externality that is internalized in the value of
neighboring properties.

2. The arrival of new settlers, usually with a higher purchasing power than the original
population, produces a social restructuring that may involve a process of gentrification.

3. The increase of settlers generates an increase in demand for services that might incite the
arrival of new service providers in the vicinity.

4. The property dynamics of the areas to be redeveloped affects the perception of the
landowners whose revalorization expectations are increased.

? Refers to those who enjoy a service of a public good (e.g. a park) at the expense of others who pay for their
maintenance.
* McKenzie, 1994 has also raised concerns that, from the perspective of supply, the many restrictions imposed on
households, contribute to better control the future value of the parcels through the control of potential negative
externalities.



This research assumes the hypothesis that described issues, generate a revalorization of
neighboring properties surrounding high-rise®. This hypothesis is part of Segal (1977) who
suggested that concentrations of new housing units had a high impact probability on
neighboring property values. An early work which quantified this impact is that of Simons et al.
(1998). Thus, by analyzing sales prices of duplexes® and single family houses in Cleveland and
by using a HP models the authors found a positive impact. Specifically for each new home
built, within a radius of two residential blocks, the value was increased about 670 U.S. dollars
(1.9% of average household). Also, following the work of Can (1990) confirmed that this impact
is not stationary across space. However, this first job left open some questions of great
importance: a) is the impact independent of the size of new developments?; B) how fast the
effect decreases in space?; C) affects more poor neighborhoods?; d) depends on the typologies
of the new construction? In a following paper Ding, Simons & Baku (2000) attempted to
answer some of these challenges. Using the same HP method (although with spatial lagged
variables) and also with data from Cleveland but only of houses, the authors found that: a)
small developments had little or no influence on the value of neighboring properties, b) the
influence barely extends beyond the 91.44 m (300 ft), c) the revaluation is greater in
neighborhoods with low-income population as well as those dominated by Caucasians.

The impact might be greater when the new building is constructed in replacement of degraded
areas. In this line De Sousa et al. (2009) have measured the impact of the regeneration of
industrial sites (usually polluted) promoted and, in part, funded by public entities on the value
of neighboring houses in Milwaukee and Minneapolis. Analyzing two hedonic pricing models
(one before and one after regeneration) have found that residential values were increased in
11.4% and 2.7% respectively. Although the impact was greater when the regeneration project
was targeted to build housing or parks instead of new industry or commerce. Not surprisingly
the impact is bigger when the sites were radically changed substituting negative externalities
by positive ones. A similar conclusion was reached by Noonan et al. (2007), who have stressed
that this positive impact is intermingled with a change in the socio-professional composition
and quality of residential park produced by people attracted by the environmental
improvement.

4. Case study, data and model

4.1 Transformation Nufioa and condominiums in urban vertical

Nufioa is one of the 52 municipalities of the Metropolitan Region of Santiago (32 in the
"Great Santiago"). Has an area of Sq. Km 16.9 and according to the 2002 Census has a
population of 163,511 inhabitants in 52,884 households, resulting in an average of 3.09
persons per household. The Socioeconomic status of its residents is rather medium to
medium-high, so we can say that this is a district with an unusually diversity in the
socioeconomic structure for Greater Santiago, where there is a predominance of groups of
middle and upper middle income, but also there are poorer areas within. According to

4 Although the effects of the high-raise buildings can be negative the when there are not accompanied by
improvements in infrastructure, causing congestion, while shadows and loss of visual privacy of surrounding houses.
> Duplex homes in America are those that accommodate two homes in the same building structure.
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Census 2002 data, the socioeconomic structure of households in Nufioa, following the
conventional classification of Adimark (1999) is: “ABC1” High-income (32%), C2 middle-
high income (35%), C3 middle income (17%), D lower-middle income (14%), and E low-
income (2%)°.

Fig. 2 Localization of Nufioa and the High-raise condos in study

Location of Nufioa in the Great Santiago Location of the High-rise condos studies in Nufioa
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Source: self elaboration

Nevertheless this social structure is in transformation. Since the early 90’s, pericentral
communes of Santiago de Chile’, have developed a significant change in their building
typologies, and socioeconomic groups to which they are leaded. This change is seen mainly in
Nufioa, where has started a densification since 1990, with the construction of residential high-
rise condos in areas that were formely dominated by single family homes (up to 3 levels), the
original floor area ratio materialized was 0.46 floor sq m/land sq m at 2001.

This transformation has been promoted basically by changes in local regulations (e.g. master
plan), which progressively have allowed the densification of such a kind of neighbours. The
legislation also allows for a increment of floor area ratio when formely separated plots are
joined in order to get a bigger one whith expanded posibilities, this fact results enourmously
attractive to investors®. The typology of these condo projects is high-rise buildings, with
various internal services and access control. These projects are inserted in areas of low density

® |ndicator of socioeconomic group: ABC1 = High; C2 = medium high, C3 = Medium, D = Medium-low, E = low; This
indicator is made by combining the level of "the boss" training of the household and tenure a set of tangible
property. These goods, collected from the Census, are 10: shower, color TV, refrigerator, washer, heater,
microwave, automotive, cable TV or satellite TV, computer and Internet connection.

7 It is called "pericentral" to 11 communities that share their administrative boundary with the municipality of
Santiago, which is the functional core of the historic city. Furthermore, the expression and those enrolled between
the first ring, Vicuia Mackenna planned for mid-nineteenth century and the second ring in the 60 planned in the
first metropolitan plan (Aguirre & Marchant, 2007).

8 Article 63, Ley General de Urbanismo y Construcciones.



types, establishing a major impact on the lives of concurrent residents’, although the impact
might be greater in the case of peripheral municipalities with a significant amount of poor
population.

Fig. 3 Residential high-rise condo in Nufioa
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Street view

"It highlights the opaque perimeter
closure (up to 30% by law), as well as
the presence of low-rise houses in
the neighborhood"

Private greenareas Games room

Source: www.portalinmobiliario.com

These projects are presented as real estate products that incorporate within their attributes:
private greenery, swimming pools, laundry, meeting room, barbecue areas, mini-cinemas, and
private parking lots (See Figure 2). It can be said that much of the activities that once took
place in the public spaces of the city (even private) are now concentrated inside these
condominium spaces with ownership and excusive use, this is the main feature by which the
Condominiums can be categorized as CIHC's.

This research explore the impact on the price of houses in the vicinity of 59 of those HC whose
construction began between 2000 and 2003. These condominiums, as shown in Table 1 have
an average area of 7,651 sq m, ranging from 1,700 sq m approx. up to 42,000 sq m, with
heights ranging from 5 to 19 levels, and a number of apartments ranging from 20 to 393 units.
Table 1 also details that the vast majority of dwellings (78%) and condominiums (81%) are
aimed for high income households (ABC1), while the rest for upper-middle income
households.

® We recommend the documentary film Ignacio Aguero, "This is when" 2003 which chronicles the lives of people in
the Dr. Johows Street, during the years 2001 and 2002, Nufioa.



Table 1 Characteristics of the High-Condos in study

VARIABLE N Min M ax M edia St. Desv.
Build area (m2) 59 1.739 42.560 7.651 5.984
number of levels 59 5 19 10 3,9
number of apartments 59 20 393 74 64
initial year of construction 59 2.000 2.003 2.002 1,1
HC
. Housing HC A
Housing (%) Buildings Bunzjlngs
(%)
Offer to high incomes groups 2695 78% 38 81%
(ABC1)
Offer to med-high incomes 752 22% 9 19%
groups (C2)
3.447 100% 47 100%

Note: the segmentation of the offer by socioeconomic groups is owers and is based on the new

apartments offered price (when it was available)and the purchasing power of groups.

Source: New build works permits (Nufioa district)and www.portalinmobiliario.com

4.2 Model

As seen in paragraph 3 above, with few exceptions, the method used in the literature to
assess the impact of the new construction and of the CRIC is the HP. This method,
belonging to the family of revealed preference, assumes that in the value of assets are
implicitly contained the marginal value of their attributes (Bgjner, 2003). In practice, it is
used the value of the buildings to, econometrically, infer the marginal value of
externalities, once the rest of locational attributes and housing attributes have been
controlled (Lancaster, 1966). Thus in a model like (1), where the dependent variable P is
price and covariates k are n built and locational attributes, (including the presence of
vertical condominiums in the neighborhood), it would be expectable a positive sign of the
coefficient kp affecting the presence of high-rise condos in the vicinity, if the revaluation
hypothesis were confirmed.

P = f(k,,ky,..k,) (1)
As shown the main strength of the method is that infers the implicit price of environmental
attributes from the actual behavior of individuals in the market. However it has some
limitations:

1. In relation to the specific property market. In theory, if individuals might to see unmet
his expectations, they would have to sell the house immediately and seek another one,
thus adjusting the price (Feitelson, et al., 1996), which does not happen because the
significant transaction costs (e.g. changes, taxes, commissions, legal services, etc.). The
main assumption of the method is that one person, in order to maximize her/his
utility, would have to choose those goods whose attributes have a marginal value
coincident with its marginal WTP for each one (Rosen, 1974). This assumptions is
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difficult to meet, since it is difficult to evaluate all the attributes deeply enough in a
limited supply and time context.

2. Regarding the econometric analysis. There are also problems relating to: (i) the origin
of information (e.g. using real estate databases built for other purposes), (ii) absence
of socio-demographic characteristics of buyers, and (iii) costs of the econometric
problems in the specification and / or omission of covariates (as shown by Bateman, et
al., 2001)

3. Regarding the meaning of the evaluated externalities. This method, use cross-sectional
data, does not allow to distinguish which part of the impact is produced by the
increased speculative expectations of landowners activated by the apparition of new
developments on the vicinity, and which part or the revalorization is produced by
other externalities produced by such developments related to improvements on
landscaping, infrastructure or services.

The model used in this article is as follows:
Ln(P)=B,+> " BV,+> ' BS +>  BE +>" BA, (2)

In (2) P is the price of homes surrounding HC, V is the structural attributes of such housing (e.g.
area), S are the socioeconomic characteristics of the neighborhood, E are the environmental
externalities (e.g. proximity to a vertical condominium) and A is the dimension on which are
inscribed the measurable covariates the accessibility level of housing. Note that (2) attempts
to explain the value of existing homes, although it would be preferable to analyze the value of
empty plots. Finally it is worth to note that the semi logarithmic form of (2) allows direct
measurement of the semi-elasticity, i.e. the percentage change in housing prices with a change
of one unit of the explanatory covariates.

4.3 Data and spatial processing

The variable to be explained is the price of used houses (UH) that were sold in Nufioa between
2002 and 2004. Note that this type of houses surround HC. Information from 1,185 UH has
been used, with an average sale price of 3,872 financial units (UF)', equivalent to 101,911
Euro. The information of these UH comes from of Property Registry Office (PRO), although the
plot area has been directly calculated from digital cartography.

Each one of the 1.185 houses was geopositioned in the Grand Santiago plan conducted by the
aero-photometric service of the Chilean Air-Force (SAF) in 1998. This same digital map allowed
the geopositioning of the rest of the available information: demographics, socioeconomics,
characteristics of existing buildings, use and size of premises for economical activity, and other
facilities, this information was obtained from 2002 Census and was available at block level.
Finally, data about land use and floor area ration was obtained from the master plan (Plan
Regulador Comunal de Nufioa effective since 1989).

 UF or Unidad de fomento= Chilean financial unit daily actualized according to the IPC.

1UF = 26,32EUR = 37,04USD. Source: Banco Central de Chile at 20/06/2009.
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On the other hand the 59 high-rise condos, which permit was granted between 2000 and
2003, were geopositionated (see Figure 1). This information comes directly from the
website of the Nufioa Municipality. For each condominium the following information was
available: floor area, stories, number of apartments, income target population, and market
price.

Since in the model the unit of analysis is each one of the used detached houses (UH) it has
been necessary to transfer to them the information of the characteristics of their
neighborhood. To perform this transfer it has been used, by means of a GIS, a buffer of
irregular geometry (adapted from the shape of the plot where each housed is contained in).
While all environmental variables were transferred using a buffer of 300 meters from the edge
of the plot as suggested by Acharya and Bennett (2001), to transfer the presence of High-rise
condos several buffers of 200, 300, 400 and 500m™* were tested, as well 100 meters concentric
rings (not reported in this paper).

It should be noted that those households located in bordering areas of Nufioa receive
contextual information from the bordering municipalities in order to considerer possible
externalities coming from beyond the municipal borders of Nufioa.

Moreover, the level of metropolitan accessibility of UH was evaluated in Transcad, a GIS
specialized in transportation, using the road-network of SAF, considering standard service
velocities™. In this analysis the subway was not considered because at the time of the study
only Line 5 was operative (with 2 stations on the western edge of the commune). In particular
we have calculated the minimum distance and time for each UH to: community primary and
secondary schools™, parks and open space squares of the municipality, universities, to the
“Julio Martinez” National Stadium and to the CBD™. In addition, there were several indicators
of proximity to major routes, calculating the linear meters of main streets (avenues) entered in
the buffer of 300m from each UH. To complement the accessibility information from Origin-
Destination Mobility Survey 2005 of the Inter-Ministerial Secretariat for Transport Planning
(SPECTRA) was analyzed, specifically travel-to-work time for each household has been
computed.

1 Because the high-rise condo projects studied, are not only deployed in areas where the plan determined more
buildable, we infer that is the whole community that is provided by the buildable potential, and that each house has
the potential for being redevelop.

2 Eor each buffer, the presence of new development of high-rise condos is taken two years cumulatively prior to
the date of the transaction of UH (i.e. the UH sold in 2002, capture the buildings whose license was granted in 2000
and 2001).

13 Used weight: 17kms / h on avenues; 10kms/h on roads; 3kms/h on passages.

¥ The schools were divided into three sub-categories: private schools, subsidized and municipal, the private being
generally, in Chile, have better educational quality.

> We considered three points of reference to establish the CBD (Metro station "El Golf"; “Plaza Italia” or Metro
station Baquedano and Metro station "Universidad de Chile"), since according to some authors, it has been moving
from the center of the capital to the east, currently located in the municipality of Las Condes, in the current "Barrio
El Golf," which won this being the best correlation with respect to Ln of the sale price of the CU.
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Finally in order to control seasonality of data (i.e. the increase in WTP of people produce by
many factors long the year like the weather) and the temporal variation in prices (i.e. the price
increase after the crisis 97-01) fictitious variables or dummy were constructed for each of the
n-1 year seasons and n-1 years studied. The descriptive statistics for the variables are in Table

2 below.
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Table 2 Descriptive statistics of the variables used

ITEM VARIABLE UNITS N Min. Max Av St. Desv. Font
Sold Price (UH) UF (Foment Unit) 1185 236 56.00 3.872 4744 a
2 Ln Sold Price (UH) Ln UF 1185 5,46 0,93 7,93 0,76 a
§ Price per m2 (UH) UFm2 1185 0,88 55,35 0,72 6,4 a
é Site area square (UH) mé4 1185 2.2 17.017.357 303.428 1139.979 b
i Site area (UH) m2 1185 46 4125 394,6 384,5 b
Max. potential constructability (UH) m2 usefulim2s 1185 12 3 178 0,39 c
Average sales value previous year UF 1185 0 8,72 10,31 239 a
Factor low-income grups (+) vs low-income grups (-) 74,8% [1  factor 1185 -2,25 2,77 -0,02 0,98 d
Internal community area indicator(ac) m2 ac/im2 built area 1185 0 0,28 0,1 0,06 d
Quality average 1high - 5 low 1185 29 4,01 344 0,17 d
Max. height buildt levels 1185 4 © 8,86 2,94 d
0 Year of construction average year 1185 1937 974 1957 786 d
E Tax appraisals construction m2 (rateable value) chilean pesos /m2 1185 2,36 79 55 102 d
E Gross density average hab.ha 1185 8,18 283,27 10,1 2743 d
é Density builtin apple m2 tim2s apple 1185 0,14 0,92 0,46 0,15 d
§ Factor Premises.: equipment(+) vs residential(-) 29,3%[2] factor 1185 -193 6,46 0,041 1067 d
§ Factor Premises: metropolitan activities(+) vs neighbor activities(- factor 1185 -143 9,57 0,016 104 d
§ Factor Premises.: trade(+) vs residence(-) 9,5% factor 1185 -167 2,84 0,005 1001 d
é Factor Premises.: cult and entertainment(+) 8% factor 1185 -3,09 543 0,04 0,982 d
= Factor Premises.: local sports equipment (+) 6,4% factor 1185 =341 740 -0,001 0,982 d
Factor Premises.: national stadium (+) 5,7% factor 1185 -162 16,53 -0,01 0,988 d
Factor use per m2: economic activities (+) vs housing (-) 19%  factor 1185 -151 5,09 0,029 1016 d
Factor use per m2: activ use (-) vs leisure (+) 8,5 factor 1185 2,10 16,01 -0,017 1006 d
Factor use per m2: public facilities (+) 7,6% factor 1185 -5,67 520 0,001 1021 d
Factor sup uso: educational (+) 6,4% factor 1185 -4,55 4,28 -0,029 0,966 d
= Time to CDB metro station El Golf min 1185 10,50 33,51 2114 4,30 b
5 Distance to private schools m 1185 523 2413 661 430,5 b
g Average time to workplace min 1185 2,82 40,88 2326 6,97 f
< Linear meters of avenues (main roads) m 1185 0 3.876 1528 833 b
Dummy UH sold on summer dummy 1185 0 1 22% 041 e
E Dummy UH sold on autumn dummy 1185 0 1 23% 0,42 e
%( Dummy UH sold on winter dummy 1185 0 1 25% 043 e
§ Dummy UH sold 2003 dummy 1185 0 1 46% 049 e
Dummy UH sold 2004 dummy 1185 0 1 0% 03 e
Dummy presence of new building (HC) buffer 300m dummy 1185 0 1 42% 0,493 e
Number of new building housing (HC) buffer 100m number of housing 1185 0 324 10 372 e
new building area (HC) buffer 100m m2 1185 0 0.79 955 3.103 e
§ Average levels of new building (HC) buffer 100m number of levels 1185 0 © 12 3,31 e
% Number of new projects (HC) buffer 100m number of buildings 1185 0 3 0,129 0,387 e
@
g Number of new building housing (HC) buffer 200m number of housing 1185 0 393 23,65 54,81 e
% new building area (HC) buffer 200m m2 1185 0 42.560 2325 5.075 e
g Average levels of new building (HC) buffer 200m number of levels 1185 0 o 2,52 458 e
g Number of new projects (HC) buffer 200m number of buildings 1185 0 5 0,32 0,63 e
§ Number of new building housing (HC) buffer 300m number of housing 1185 0 481 449 76,89 e
é new building area (HC) buffer 300m m2 1185 0 42.560 4.468 7.295 e
§ Average levels of new building (HC) buffer 300m number of levels 1185 0 9 3,95 5,17 e
é Number of new projects (HC) buffer 300m number of buildings 1185 0 6 0,64 0,94 e
5] Number of new building housing (HC) buffer 400m number of housing 1185 0 517 69,69 102,68 e
§ new building area (HC) buffer 400m m2 1185 0 48.205 6.936 9.787 e
§ Average levels of new building (HC) buffer 400m number of levels 1185 0 Ll 4,82 5,16 e
g Number of new projects (HC) buffer 400m number of buildings 1185 0 7 101 128 e
E Number of new building housing (HC) buffer 500m number of housing 1185 0 775 m U6 e
= new building area (HC) buffer 500m m2 1185 0 60.928 1.008 13.798 e
Average levels of new building (HC) buffer 500m number of levels 1185 0 ] 5,66 5,09 e
Number of new projects (HC) buffer 500m number of buildings 1185 0 8 157 173 e
Notes:

HC= High-rise Condos, UH= Used Houses, CBD=Central Business District, Metropolitan activities (industry, supermarkets, offices),
Neighbor activities (minor commerce).

Fuentes:
a) Santiago's Real Estate keeper , b) Chartography from the Aerophotometric Service (SAF), c¢) Nufioa's District Plan, d) Census 2001,
e)New building permits, f) Origin-Destination Survey Department of Transportation (SECTRA)

Clarification:

[1] Factorial reduction performed with variables of and fthe , obtaining a factor explaining 74.8% of total variance, and negative values indicating the presence of groups of

higherincomes-education, and its positive values to lower-income-education
[2] The percentage at the end of the variables indicates the variance explained by each of these in a factor analysis that attempts to summarize the structure of activities that are intended for the local housing environment studied
[3] In factorial reductions is expected a mean = 0 and standard deviation = 1, however, during the model development process were eliminated UH traded in 2001, so there are differences in these estimates,

however, for purposes of this analysis we consideras negligible the error.
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5.

Results

5.1. The impact depends on the size of the condominium?

The best model obtained (Table 3) is detailed in terms of adjustment and conventional
assumptions of Ordinary Least Squares calibration (i.e. no multicollinearity, normality and
homocedasticity of the residuals). This model has two variants that match on all
explanatory covariates, except one: the way in how the presence of high-rise condos in the
existing house environment (UH) was introduced. Thus, the Model 1A only introduces a
single dummy variable indicating the presence in a 300 m buffer around the UH of a high
rise condo. As shown (Table 3 left), this dummy variable does not enter in the model when
it is calibrated by a stepwise procedure (using a confidence level of 95%). This first analysis
suggests that the mere presence (or absence) of condos in the neighborhood is not
sufficient to modify the residential prices function in Nufioa. Model 1b tries to
demonstrate that the impact on prices of HC in the neighborhood depends on its critical
mass, and therefore such an impact is subject of economies of scale. This latter model
introduces a variable that measure the amount of square feet of High-rise condos built in
the neighborhood of each UH property in a buffer of 300m -new building area (HC) buffer
300-. As shown (Table 3 right) the sign of this variable is, as our hypothesis suggested,
positive and significant at 95% confidence. The coefficient B (not standardized) suggests
that a medium sized HC, approximately 7,651 sq m of floor space, increases the market
value of homes located in a buffer of 300m around it by 4.7% (i.e. 7,651 x 6.131 E%).

The beta coefficient (standardized) allows to compares the importance of different
covariates in the explanation of the price of the UH. First, as expected, enters the floor
area of dwellings (with positive sign) and its square (negative). The introduction of the
square area attempts to model the principle of diminishing returns, whereby one would
expect that from a certain area, the value per sq m of the UH became progressively less, at
the same time as it reduces its usefulness for a conventional household. Secondly, in order
of importance, is the social structure of the neighborhood. Specifically, the model
introduces, principal component 1 of a factor analysis that summarizes the socioeconomic
structure of households in Nufioa. Such an analysis synthesizes the income level of a
household and at the same time the academic level of its householder. According to the
sign of the coefficient that affects this variable, the higher income level and academic level
of the neighboring homes UH, the higher is the their price. In third place comes, with
positive sign, the dummy that controls the higher price of the UH in 2004 considering that
2002 is the base year in the model. Fourthly there are two interlinked variables, first the
existent building density (derived from the Census of 2002) and the floor area of new
development of HC which has already been explained. Also enters the proximity of private
schools, such a proximity exerts a positive influence on residential prices, the bigger is the
distance, the lower is the price. Therefore the proximity to elitist private education centers
is in Nufioa a market premium paid for residential real estates, although it is not clear the
causality relation: i.e. whether are such schools who decide to locate in the proximity of
high priced dwellings. In any case, it seems that there is a mutual externality effect that, in
the local real estate market, is translated into a premium.
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Table 3 General Model (variant a and b)

OLS Model MOD. 1a MOD. 1b
R Square 0,576 0,579
Adjusted R Square 0,574 0,576
Std. error of the estimate 0,495 0,494
Unstandardize si Standardized ynstandardize si Standardized
d Coefficients B & Coefficients g coefficients B & Coefficients
Covariable / factor Beta Beta
(Constant) 7,035 - 7,081 -
Site area 0,002 0,00 0,945 0,002 0,00 0,941
Site area square - 0,000 0,00 - 0,420 - 0,000 0,00 - 0,418
Factor low-income grups (+) vs low- 0,148 0,00 _ 0,191 _ 0,147 0,00 _ 0,190
income grups (-)
Density builtin apple 0,632 0,00 0,126 0,481 0,00 0,096
Dummy UH sold 2004 0,341 0,00 0,135 0,324 0,00 0,129
-1,20E-04 0,00 - 0,068 -1,20E-04 0,00 - 0,068
Distance to private schools
presence of new building (HC) buffer nd nd nd
300m
new building area (HC) buffer 300m nd nd nd 6,13E-06 0,01 0,059
ANOVA
Model Sum of Square df Mean Square Sum of Square df Mean Square
392 6 65,41 394 7 56
Regression
Residual 288 1.178 0,24 287 1177 0
Total 681 1.184 681 1.184
F Sig. F Sig
267 0 231 0,00

Dependent variable: Ln Sold Price (UH)
OLS stepwise

So, these models suggest that the simply presence of a HC do not suffices on the modification

of real estate price function, it is also necessary to have some critical mass.

5.2. What is the spatial influence of the revalorization impact?

So far, the analysis suggests that the presence of condos is important; what means that it is

internalized in the prices of existing homes. However, we need to explore how this impact

decreases in the space. For this reason a family of univariate regression models has been

designed, where:

1. The dependent variable is the unstandardized residual derived from Model 13, i.e. the

model which does not consider in their covariates the floor area of new HC.
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2. The explanatory variable, for each new model family, is the floor area of new HC in the
neighborhood, considering influence areas (buffers) of 100, 200, 300, 400 and 500 meters
around each UH.

Put simply, this approach consist in analyzing how the importance of high-rise condos (HC)
decays in space, after having controlled all the remaining factors that explain the price of used
houses (UH). Figure-Table 4 summarizes the results of these models. As it is clearly shown as
the distance in which the HC is located from the UH increases, the value of coefficient B
decreases, and the sig. coefficient increases, both things indicate a lost in importance and
significance in statistical terms. As a matter of fact, in the best model (i.e. that considering only
the HC in a 100 m ratio), the B coefficient (affecting the floor area of new HC) is significant only
at 90% confidence level.

Fig. 4 Spatial delay of the impact of the high-rise condos

0,800 1,00E-05
0,700
8,00E-06
0,600
6,00E-06
0,500
o 0,400 4,00E-06 3—)"
0,300
2,00E-06
0,200
0,00E+00
0,100
0,000 -2,00E-06
100m 200m 300m 400m 500m
Buffer
Statial interdependence B Sig.
new building area (HC) buffer 100m 8,4E-06 0,08
new building area (HC) buffer 200m 4,2E-06 0,19
new building area (HC) buffer 300m 2,4E-06 0,26
new building area (HC) buffer 400m -9,7E-07 0,53
new building area (HC) buffer 500m 4,1E-07 0,70

Dependent variable: Unstandardized residuals from model 1b without new buildingarea (HC) buffer

Source: Selfelaboration, independent variable forced into the OLS model (enter)

The above analysis suggest that high rise condos (HC) exert a highly local impact on real estate
prices of surrounding detached used houses (UH). Since as the distance increase in spatial
models the importance of the presence of HC decreases in importance and significance, due
that this latter covariate loss variance since the sample gets homogeneity®.

% Which is evident, from the data in Table 2 for descriptive statistics, splits, for the new building area of
CV, the standard deviation of the mean, we have for the 100m buffer ratios of 3, 24 for the 200, 2.18,
1.63 for 300, 1.41 for the 400 and finally 1.25 for the 500m.
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5.3 Is the impact uniform throughout the space?

The final research question tries to identify the variability of the impact of HC along the space.
As mentioned before Nufioa, like almost all administrative boundaries, is presented as a
heterogeneous municipality in socioeconomic terms. Such heterogeneity is also reflected in
the residential typologies: there are zones dominated by vertical housing blocks of poor
quality, coexisting with self-promoted detached houses, historic areas dominated by high-
quality houses, some of them abandoned other considered part of the architectural heritage of
the municipality. This urban and social heterogeneity suggests that the impact (i.e.
revalorization) that HC exerts on the real estate market is not homogeneous. The question to
address is whether or not HC tends to equally benefit to all the original landowners via the
revalorization of their properties.

To address this question, unlike the work of Simons et al. (1998) and Ding, Simons & Baku
(2000) who proposed a "hard" segmentation of the sample, this research proposes, on the
contrary, the use of a “soft segmentation". Segmenting the sample, in a "hard" way in two or
more subsamples for parallel econometric models and then compare their results has three
drawbacks: 1) decide how many subsamples should be created, 2) decide where the sample
should be divided, and 3) prevent to consider the externalities mutually exerted by the
dwelling contained in different samples.

Following the work of Paez et al. (2008) the geographically or locally weighted regression
(GWR and LWR) is used. This method, widely used in geography (Brunsdon et al.,
Fotheringham, et al., 2002), has been used also in the urban economy McMillen (1996) and in
the real estate market analysis (Marmolejo and Gonzalez, 2009). Its main advantage is that
determines how the influence of explanatory factors, in this case the impact of HC on their
neighboring houses, changes and blends over the space, while allowing for solving other
important shortcoming of econometric models applied to cross-sectional studies: the spatial
autocorrelation problem (i.e. the influence mutually exerted by individuals for the simple fact
of sharing a spatial neighborhood).

The GWR process consists in making as many regressions as observations as are in the sample.
In these regressions the importance (i.e. weight) of the observations on the estimation of the
parameters B decreases as the distance increases to the pivot point of regression which they
are located (a different one for each regression). So the weighting matrix is calculated:

a V)
w, = 1—(—'7) ST dij < hi otherwise=0
(3)
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Where w is the spatial weighting matrix, i is the pivot point of each local regression, j is each of
the N observations in the local regression and h is the distance from point N«rj (Charlton et al.,
2005). When the density of the observations (e.g. existing homes) is not constant throughout
the space it is appropriate to use a kernel’” or adaptive sphere of influence, also this kernel
does not constrain the geometry of the analysis area, which not necessarily has to be isotropic
from each i point.

Table 4: Parameters for the geographically weighted regression model (GWR)

GWR Model Akaike information criterion
Coefficient of Determination 0,674 oLs 1.699
Adjusted r-square 0,626 GWR 1.731
Sigma (St. Error) 0,464
B coeficients - estatistical distribution Significance tests

Local

Monte Carlo significance

' regressions
Lwr Quartile I;stti’:ast(')\f QuL;’:;iIe siggnificant tes.ts for B spatial
at 95% level variation (p-value)
Intercept 6,533 7,057 7,465 100% 0,00 rokk
Site area 0,001 0,002 0,003 84% 0,00 rokk
Site area square -1,00E-06  -4,23E-07 - 49% 0,00 el
Factor low-income grups (+) vs low-income
grups () - 0294 - 0177 - 0,058 43% 0,00 Ak
Density builtin apple - 0,425 0,417 1,297 15% 0,00 rokk
Dummy UH sold 2004 0,038 0,242 0,442 39% 0,00 ok
Distance to private schools -4,39E-04 -2,04E-04 4,90E-05 22% 0,00 *Ek
new building area (HC) buffer 300m -6,00E-06 3,37E-06 1,20E-05 18% 0,00 *Ek
*** =significantat 0,1% level
ANOVA
Suma de Media
cuadrados df cuadrada
OLS Residuals 287 8
GWR Improvement 65 144.13 0,4485 Number of nearest neighbours 119
GWR Residuals 222 1032,87 0,215 Number of locations to fit mode 1.185
F Sig
2,086 0,00

HC=High-rise condos
dependentvariable: Ln sold price

GWR Adaptative Kernel

Table 4 summarizes the results, as expected, the overall coefficient of determination is
substantially higher than the non spatial model MOD 1b (R2 = 0.626 versus R2 = 0.576), since
GWR model locally adjust its parameters to each specific location. The summary of the
distribution of the coefficients (recall that there is a different B coefficient for each local
regression) is expressed in terms of upper and lower quartiles and the Huber’s M-estimator

7 To determine the size of the kernel is followed by two criteria: firstly that the level of adjustment is
maximized, and secondly that in no case be less than 10% of the aggregate sample, for this not to
reduce the degrees of freedom of the models.
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that provides an average robust to outlayers (see Huber, 1981). As it can be seen the
coefficient measuring the impact on the price of existing homes (UH) that each sq m of new
high-rises condos (HC) is slightly lower than its comparable non-spatial OLS model (MOD 1b);
so, if B in the OLS model is equal to 6.131 x 10, in geographically weighted version of the
same model is reduced to to 3.367 x 10 this would amount to saying that a mid-size
condominium does not add 4.7% the value of the houses that surround it, as was said before,
but only 2.6%, when the local specificities have been taken into account. This suggests that the
impact of HC prices on residential neighborhood is not homogeneous throughout the space, so
that if the lower quartile value is considered, there are areas where the presence of HC does
not add value to the neighboring properties, but extract it (e.g. by increasing road congestion
or shadows).

The point is that virtually all variables have non-stationary effects. This means that the
marginal value of each unit of each attribute change over space. It is likely that improvement
of the explanatory power of the GWR is due precisely to the consideration of these local
specificities in the valuation of residential properties. To statistically validate the spatial
variation of local factors has been carried out the Monte Carlo test (Fotheringham, et al.,
2002). The results (Table 4 right) confirm the non stationary nature of coefficients at 99% of
confidence.

Table 4 also reports the percentage of local regressions in which the covariate on the sq m of
new HC has been significant at 95% of confidence. As seen only in 18% of the regressions, this
covariate is statistically significant.

So far, the analyses suggests that impact of the size of HC on real estate prices is not uniform
across Nufioa, it is necessary to explore what is the relation of this variability and the
socioeconomic status of the zones. To address this question all detached used houses (UH)
have been classified into 4 categories according to the socio-economic area in which they are
located. This classification was done using the same factor analysis that previously has been
used in the regression models. Such an analysis summarizes in two main components the
socioeconomic and educational status of the householders. The factor or principal component
one (which in fact is one that has been used in the models) on one hand polarizes higher
incomes and educational groups, and on the other hand the least creditworthy and least
educated people; principal component 2 synthesizes the middle classes. The classification
therefore has been done by classifying the UH according to principal components using a K-
media cluster process. In such a cluster it has been specified 4 areas (see clusters in Figure 5).

After clustering the UH in 4 areas, the coefficient B-GWR that internalizes the impact of the
size of HC on sourounding UH has been summarized in terms of its descriptive statistics. The
results are detailed on Figure-Table 5. As shown there is a clear relation between the
socioeconomic level where used detached houses (UH) are located and the relative
importance of the presence of condos on the market price thereof. In particular the higher
socioeconomic level, the greater the positive impact of the HC on the value of homes. In fact,
in that areas inhabited by groups of lower-middle income the impact is slightly negative, which
also is relevant given the percentage of regressions in which this factor has been significant at
95% of confidence.
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Figure 5 High-rise condos impacts over residential values per socio-economic areas
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Source: selfelaboration

At has been seen, the influence of the condominiums is not homogeneous throughout the
space, so the richest areas are precisely the ones which benefit more. For that reason is not

= 0.07, p = 0.008)
between the price of existing homes and the coefficient B-GWR. Put this in another way, the

surprising the positive, although modest and significant, correlation (r

marginal impact of 1 sq m of HC is higher in areas where housing is more expensive.
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Therefore, it can be concluded that the construction of condominiums, in the way in how they
are being built in Nufioa, perpetuates and exacerbates the social division of space, that in the
dimension of the housing market, is reflected in a higher differential prices among the most
solvents, which are increasingly more rich, and the less affluent increasingly poorest in relative
terms. The impact of condos in Nufioa, therefore, is far from democratize, at the microscale,
the spatial distribution of property values in this particular enclave of Santiago de Chile.

Conclusions

As a result of the crisis of the state in Latin America on the regulation of land use and housing
provision there has been a liberalization process. In this context, and to find solutions to the
needs and tastes of groups of middle and upper-middle class, have proliferated various forms
of Common-Interest Housing Communities, such as gated communities and high rise
condominiums (HC). In some cities, like Santiago de Chile, these developments tend to localize
in neighborhoods that have traditionally been populated by groups of low incomes, because
developers take advantage of the relatively low land prices. Several authors such as Sabatini,
Caceres & Cerda (2001), Caceres & Sabatini (2004), Salcedo & Torres (2004) and Sabatini &
Salcedo (2007) have analyzed the sociological implications of this new form of coexistence,
which among many other findings, suggest a revalorization of the assets of original
landowners. This research has attempted to quantify the impact that produce high-rise condos
(HC), most notably the interest has focused on whether this impact has a uniform effect
throughout the space, in particular, if it have an homogeneous impact on the value of the
assets of the original settlers.

With this objective in mind, a database has being built using information of used detached
houses (UH) bought in Nufioa between 2002 and 2004. Using GIS information, data about the
neighborhood of each house, have been added: the level of accessibility, service provision,
socio-economic structure, environmental externalities, etc. Just as those derived from the 59
high-rise condo (HC) whose construction begun between 2000 and 2003. On this basis a
hedonic price model has been calibrated, where the dependent variable is the price of existing
homes (assumed as the value of the assets of the original settlers), and the independent
neighborhood variables including the presence of condos.

The results suggest that an average-size HC, i.e. about 7,651 sq m, produces a 4.7%
appreciation in houses that are in a radius of 300m. Furthermore, this impact appears to be
affected by scale economies, since the mere presence of a condo does not suffices to modify
the land rent function of neighboring buildings, is therefore necessary that the condo has a
certain critic mass. To analyze the extent of how decreases the impact as the distance between
a HC and a house increases, a family of models has been calibrated by the progressive
inclusion of those condos that are part of successive buffers of 100m from each house. This
analysis suggests that the externality generated by condos is basically local, since as the
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distance increases the presence of condos loses importance and significance in the explanation
of residential market prices.

However, the main finding of this research is that the revalorization that generates vertical
condominiums on the assets of original landowners is not uniform across space. Specifically,
using a geographically weighted regression model, and segmenting the sample, using factor
analysis followed by k-means cluster analysis, it has been found that the condominiums
produce an increased revalorization in areas of higher income. That is, areas that are
structurally more expensive, where more wealthy people live, are precisely those where the
marginal impact of a new condominium sq m is greater. Therefore a redistribution of the
wealth in the microscale doesn’t occur in Nufioa. Quite the opposite, it creates a greater
differentiation in the value of property assets that must be understood as an evidence of
socio-economic differentiation of space. This impact could be greater if we explicitly consider
in the model the socioeconomic profile of new residents who will be living in those 59
condominiums (78% of households will be of high income and 22% of upper-middle income),
given that the socioeconomic structure of neighborhood is the main exogenous explanatory
covariate influencing the price of used detached houses.

It must be concluded, therefore, that the private model of housing production, characterized
by a concentration of condos in the northern part of Nufioa, bordering the prestigious district
of Providencia, produces a revaluation of assets that can increase the tax revenue based on
property prices, but is far from promoting a democratization of the spatial structure of
property values. The spatial self-organization in a liberalized context, again, demonstrates his
ineffectiveness in the social redistribution of wealth.

Bibliographic references

Acharya, G.; Bennett, L.L. Valuing open space and land-use patterns in urban watersheds. J. Real Estate
Finance Econ., 2001, 22, p.221-237.

Aguirre, C.; Marchant, C. Una mirada al consumidor Inmobiliario, en Reconfiguracion Metropolitana de
Santiago, 2007. Editores: Hidalgo, R., De Mattos, C., IEUT UC., coleccién Geolibros.

Arbaci, S. (Re)viewing ethnic residential segregation in Southern European cities: Housing and urban
regimes as mechanisms of marginalization. Housing Studies [0267-3037], 2008, vol.23, no. 4 p. 589 -613

Bateman, |.; Day, B.; Lake, I.; Lovett, A. (2001). The Effect of Road Traffic on Residential Property Values:
A Literature Review and Hedonic Pricing Study. Report to the Scottish Office, Development Department,
School of Environmental Sciences, University of East Anglia, Edinburgh.

Bellet, C. S. Los espacios residenciales de tipo privativo y la construccidn de la nueva ciudad: visiones de
privatopia. Scripta Nova. Revista electrénica de geografia y ciencias sociales, agosto 2007. Barcelona:
Universidad de Barcelona, vol. XI, n2 245. Recuperado el 31 de mayo de 2008, de
http://www.ub.es/geocrit/sn/sn-169.htm.

Bible, D. S.; Hsieh, C. Gated communities and residential property values. Appraisal Journal, 2007,
200169, 2: 140.

23



Blakely, E. J.; Snyder, M. G. (1997). Fortress America: Gated Communities in the United States.
Washington, D.C.: Brookings Institution Press.

Borsdorf, A.; Hidalgo, R. Open Port-Closed Residential Quarters? Urban Structural Transformation in the
Metropolitan Area of Valparaiso, Chile. Erkunde, 2008, vol. 62, no. 1, p. 1-13.

Botelho, A. (2007). O urbano em fragmentos: A produgdo do espago e da moradia pelas prdticas do setor
imobilidrio. Sao Paulo: Annablume, Fapesp.

Bjgrner, T.; Kronbak, J.; Lundhede, T. (2003). Valuation of Noise Reduction — Comparing results from
hedonic pricing and contingent valuation, Research report, AKF Forlaget, Copenhagen, November.

Brunsdon, C.; Fotheringham, A. S.; Charlton, M. Geographically weighted regression: a method for
exploring spatial nonstationarity. Geogr. Anal., 1996, 28, p.281-298

Caceres, G.; Sabatini, F. (ed). Barrios cerrados en Santiago de Chile: entre la exclusion y la integracién
residencial. Santiago: Lincoln Institute of Land Policy/Instituto de Geografia, P. Universidad Catdlica de
Chile (2004). Revista EURE (Santiago), dic. 2004, vol. 30, no. 91, p. 114-117, ISSN 0250-7161.

Caldeira, Teresa. (2000). City of Walls: Crime, Segregation, and Citizenship in Sdo Paulo. Berkeley, CA:
University of California Press

Can, A. Measurement of Neighborhood Dynamics in Urban House Prices. Economic
Geography, 1990, 66, p.254-72.

Charlton, M.; Fotheringham, A.; Brunsdon, C., (2005). Geographically Weighted Regression, NCRM
Reviews Papers, National Center for Research Methods.

Coy M.; Pohler M. Gated communities in Latin American megacities: case studies in Brazil and Argentina.
Environment And Planning B-Planning & Design, May 2002, Vol. 29, Issue: 3, p.355-370.

De Mattos, C. Transformacion de las ciudades latinoamericanas. éImpactos de la globalizacidn?, Revista
EURE (Santiago), dic. 2002, v.28, n.85.

De Sousa, C. A; Wu, C.; Westphal, L. M. Assessing the Effect of Publicly Assisted Brownfield
Redevelopment on Surrounding Property Values. Economic Development Quarterly, 2009, vol. 23, no. 2,
95-110.

Ding, C.; Simons, R. A.; Baku, E. The Effect of Residential Investment on Nearby Property Values:
Evidence from Cleveland, Ohio. Journal of Real Estate Research, 2000, vol. 19, N°1/2.

Feitelson, E.; Hurd, R.; Mudge, R. (1996), The Impact Of Airport Noise on Willingness to Pay for
Residents. Tranportation Research Part D: Transport and Enviroment, 1 (1), p. 1-14.

Fotheringham, A. S.; Brunsdon, C.; Charlton, M. (2002) Geographically weighted regression: the analysis
of spatially varying relationships. Wiley, Chichester.

Hidalgo, R.; Borsdorf, A.; Zunino, H.; Alvarez, L. Tipologias de expansién metropolitana en Santiago de
Chile: Precariépolis estatal y Privatépolis inmobiliaria. En Diez afios de cambios en el Mundo, en la
Geografia y en las Ciencias Sociales, 1999-2008. Actas del X Coloquio Internacional de Geocritica,
Universidad de Barcelona, 26-30 de mayo de 2008.

Huber, P. J. (1981). Robust Statistics. Wiley series in probability and mathematical statistics.

24



Janoschka, Michael. El nuevo modelo de la ciudad latinoamericana: fragmentacion y privatizacién. EURE
(Santiago), Dic 2002, vol.28, no.85, p.11-20. ISSN 0250-7161

Judd, Dennis (1995). The Rise of the New Walled Cities. In Spatial Practices: Critical Explorations in
Social/Spatial Theory, ed. Helen Liggett and David C. Perry, p. 144—66. Thousand Oaks, CA: Sage.

LaCour-Little, M.; Malpezzi, S. (2001). Gated Communities and Property Values. CULER working paper,
University of Wisconsin—Madison.

Lancaster, K. J. A new approach to consumer theory. Journal of Political Economy, 1966, 30:1-26.

Le Goix, R. (2005). The impact of gated communities on property values: evidences of changes in real
estate markets (Los Angeles, 1980-2000). International Symposium TCE: Territory, Control and
Enclosure, 28 Feb- 3 March 2005, Pretoria, Rep. of South Africa, p.20.

Low, Setha. (2001). The Edge and the Center: Gated Communities and the Discourse of Urban Fear.
American Anthropologist. 103(1):p. 45-58.

Low, Setha. (2003). Behind the Gates: Life, Security, and the Pursuit of Happiness inFortress America.
New York: Routledge.

Marmolejo D., C.; Batista, N. J. Estructura urbana y segregacion socioresidencial: un analisis para Maceio
- Alagoas (Brasil). En: N-AERUS Workshop Securing positive change in international urban poverty
reduction policies. Edinburgh: congress, 2008.[sin publicar].

Marmolejo, C.; Gonzalez, C. Does Noise Stationarity Matters on Spatial Formation of Real Estate Values?
A GWR Analysis for Barcelona's Residential Market. Paper accepted for publication in the Journal of
European Real Estate Research (JERER). Paper number: JERER#2009#007.

McKenzie, E. (1994). Privatopia: Homeowner Associations and the Rise of Residential Private
Government. New Haven, CT: Yale University Press.

McKenzie, E. Common-Interest Housing in the Communities of Tomorrow. Housing Policy Debate,
Fannie Mae Foundation, 2003, vol. 14, issues 1-2.

McMillen, D.P. One hundred fifty years of land values in Chicago: a nonparametric approach. Journal of
Urban Economics, 1996, 40, p. 100-124.

Noonan, D. S.; Krupka D. J.; Baden, B. Neighborhood dynamics and price effects of superfund site clean-
up, Journal Of Regional Science, 2007,vol. 47, no. 4, p. 665—692.

Paez, A.; Long, F.; Farber, S. Moving window approaches for hedonic price estimation: An empirical
comparison of modelling techniques. Urban Studies, 2008, 45 (8): p. 1565—1581.

Pompe, J. The Effects of a Gated Community on Property and Beach Amenity Valuation. Land Economics,
august 2008, 84 (3): 423-433 ISSN 0023-7639; E-ISSN 1543-8325.

Refugio, José (2007). Espacio Privatizado., El valor de privatizar el espacio publico en zona urbana. Ref:
DL/ISBN:B.48079-2007/978-84-690+-8329-1.http://www.tesisenxarxa.net/ TDX-0719107-104146/

Ribeiro, L. C. Q.; Lago, L. C. (1995). Dinamica urbana e novos padrdes de desigualdade social. Sdo Paulo
em Perspectiva. Vol. 9, n? 2, p. 25-32, 1995.

25



Roca, Josep. La problematica de la valoracidon urbanistica en la ley del suelo. Revista de derecho
urbanistico, mayo-junio 1986, N298.

Rodriguez, I. C. Vivienda social latinoamericana: la clonacién del paisaje de la exclusion. ACE —
Arquitectura, Ciudad y Entorno, octubre 2006, Vol. 1, n? 2, p. 20-55.

Rosen, S. Hedonic pricing and implicit markets: product differentiation in pure competition. Journal of
Political Economy, 1974, v. 82, n91, p. 34-55.

Sabatini, F.; Caceres, G.; Cerda, J. (2001) Residential segregation pattern changes in main chilean cities:
scale shifts and increasing malignancy, presented at International Seminar on Segregation in the City.
Lincoln Institute, 26-28 July.

Sabatini, F.; Caceres, G.; Cerda, J. Segregacion Residencial en las Principales Ciudades Chilenas:
Tendencias de las Tres Ultimas Décadas y Posibles Cursos de Accidn. Revista EURE, 2001, 27(82):p.21—
42,

Sabatini, F.; Salcedo, R. Gated communities and the poor in Santiago, Chile: functional and symbolic
integration in a context of aggressive capitalist colonization of lower-class areas. En Housing Policy
Debate, 2007, vol. 18, Issue 3, Metropolitan Institute at Virginia Tech.

Sabatini, F.; Smolka, M. (2002). The 1980s Reforms and the Access of the Poor to Urban Land in Latin
America. In Currents of Change: Globalization, Democratization, and Institutional Reform in Latin
America, ed. Jaime Behar, Ulf Jonsson, and Mats Lundahl, 269—90. Stockholm, Sweden: University of
Stockholm.

Sacristan, |.; Roca, J. Ciudad ensimismada, islarios defensivos frente a la otredad. ACE: Arquitectura,
Ciudad y Entorno, 2007, aio Il, no. 5.

Salcedo, R., Torres, A. Gated Communities in Santiago: Wall or Frontier? International Journal of Urban
and Regional Research, 2004, Volume 28.1, March, p. 27-44.

Segal, D. (1977), Urban Economics, Homewood, IL: Richard D. Irwin, Inc.

Simons, R. A.; Quercia, R. G.; Maric, |. The value impact of new residential construction and
neighbourhoods disinvestment on residential sales price. Journal of Real Estate Research, January 1998,
15, no. 1-2, p. 147-161.

Sheinbaum, D. Gated communities in Mexico City: an historical perspective. Urban Design International,
2008, 13, p. 241-252.

Wheaton, W.C.; Dipasquale, D. (1996). Urban Economics and Real Estate Markets. Englewood-Cliffs, NJ:
Prentice-Hall.

26




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


