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INTRODUCTION

A NEW SUBWAY LINE STARTED OPERATING IN 
Santiago, Chile, at the end of 2005. The 
prediction of economic theory would be 

that housing prices near the subway stations would 
increase as a result of having better access and 
lower cost of traveling within the city (Alonso, 
1964; Mi  lls, 1967; and Muth, 1969). Further-
more, just the announcement of the construction 
of the new subway line and the announcement of 
the stations’ locations should have such positive 
impact.

However, the empirical evidence on these pre-
dictions is mixed. On the one hand, Bajic (1983) 
estimates a positive impact of 3.9 percent of the 
Toronto subway on average housing prices; Voith 
(1991) and Al-Mosaind, Dueker, and Strathman 
(1993) estimate premiums for access to public 
transportations of 6.4 percent and 10.6 percent 
for the Philadelphia train system and the Portland 
transportation system, respectively; and Cervero 
(1996) fi nds a 10-15 percent positive impact of the 
BART in San Francisco on housing units located 
within a one-quarter mile of the stations. On the 
other hand, Armstrong (1994) fi nds a 20 percent 
negative impact of the Fitchburg Line in Boston 
on housing located within 120 meters of the train 
stations and Bowes and Ihlanfeldt (2001) fi nd 
a 19 percent negative impact of the MARTA in 
Atlanta on housing located within 400 meters of 
the train stations.

A reasonable explanation for the mixed results 
in the literature is due to the existence of two com-
pounding effects associated to a new mass trans-
portation facility: the positive impact of a better 
access and the negative effect of noise and pollution 
(Chen, Rufolo, and Duecker, 1997). Therefore, the 
effect of a new subway line in Santiago becomes 
an empirical question and the goal of this work is 
precisely to estimate such impact.

Santiago Subway and the New Line 4

The subway in Santiago has 4 lines with 92 
stations covering 23 counties. Figure 1 shows the 
subway network.
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Line 1 started operating between Moneda and 
San Pablo in 1975 and then in 1980 it was extended 
to Escuela Militar. Line 2 was inaugurated in March 
of 1978 between Los Héroes and Lo Ovalle, in 
1987 it was extended to Puente Cal y Canto, in 
2004 it was further extended north and south to 
Cerro Blanco and La Cisterna, respectively; and, 
fi nally, in 2005 it was extended north to Vespucio 
Norte. Line 5 started operating in 1997 between 
Vicuña Mackenna and Baquedano, it was later 
extended to Santa Ana in 2000, connecting with 
Line 2, and to Quinta Normal in 2004. These 
three lines cover 52.4 kilometers in railways, 54 
stations, and 232 millions passengers were trans-
ported in 2004. 

In 2004 the government announced the construc-
tion of a new subway line consisting of a primary 
(Line 4) and a secondary line (Line 4A), involv-
ing 32.7 kilometers of railways and 28 stations. 
The principal line starts at Plaza de Puente Alto 
and reaches the interconnection Tobalaba with 
Providencia, where there is a connection with Line 
1. The secondary line is extended along Américo 
Vespucio, between Vicuña Mackenna and Gran 
Avenida, where it connects with Line 2. 

Line 4 started partially operating in December 
2005 (between Puente Alto and Vicente Valdés 
and between Tobalaba and Grecia) and was fully 
operational in March 2006. Line 4A was inaugu-
rated in August 2006.

DATA AND ESTIMATION

We have access to a database containing all 
apartment transactions in Santiago between 
December 2000 and March 2004. The database 
consists of around 21,000 transactions contain-
ing price, address, and the main characteristics of 
each apartment. We calculated the distance from 
each apartment to all, existent and future, subway 
stations and kept almost 7,000 observations for 
which the closest station was on Line 4 or 4A. 
For these apartments we also calculated the dis-
tance to the closest school, clinic, hospital, and 
parks.
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There are two moments in time in which the 
price of the apartments closest to Lines 4 and 
4A might have been affected by the information 
released by the government:

1. Announcement of Line 4: In May 2001 the 
government announced the construction of 
the new Line 4, but the location of the sta-
tions was not known at that time.

2. Station Locations: In December 2001, the 
location of the future Line 4 subway stations 
was announced.

If we start considering the unconditional means, 
the data shows that the apartments sold after the 
announcement of the new Line 4 were sold at 
prices 5.2 percent higher on average, and the apart-
ments sold after the announcement of the stations 
location were sold at prices 7.4 percent higher on 
average. Obviously, these impacts might be also 
due to a change in apartment characteristics and 
not only to the existence of a future subway line 
that would provide better access to people living in 
these apartments. For this reason, it is important to 
empirically consider all the other determinants of 

Figure 1: Metro Network



NATIONAL TAX ASSOCIATION PROCEEDINGS

72

housing prices that might have affected the price 
over this period of time. Specifi cally, it is impor-
tant to control for changes in apartments’ physi-
cal characteristics and the access to local public 
goods. 

The empirical specifi cation used to estimate the 
impact of the new subway line on housing prices 
is the following: 

(1) P i X i t i L i ATE i
D i

( ) ( ) ( ) ( ) ( )
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= + + + +
+ +

θ π ϖ δ α
ετ (( ),i

where P(i) is the selling apartment price, X(i) is a 
vector of apartment physical characteristics (area, 
number of bathrooms, number of bedrooms, if it is 
brand new, if it has basement, if it has parking, and 
if the building has an elevator), L(I ) is a vector of 
local public goods access (parks, schools, clinics), 
D(i) is a vector of location (street, avenue), and ε(i) 
is the error term capturing unobservables. The vari-
able ATE is a dummy equal to 1 if the apartment 
was sold after the “treatment” and equal to zero 
otherwise. In the empirical analysis we consider 
two different “treatments”: (1) the announcement 
of the construction of the new line 4, where the 
dummy variable ATE is equal to 1 after May 2001, 
and (2) the announcement of stations’ locations, 
where the dummy variable ATE is equal to 1 after 
December 2001. The coeffi cient α captures the 
average increase in property values due to an exog-
enous shock, in this case the release of information 
related to a new subway line (“treatment”).

The estimation of equation (1) is similar to a 
hedonic price regression (Rosen, 1974; Bartik, 
1987; and Freeman, 1979), which captures the 
average value consumers give to each particular 
housing unit characteristic and its surroundings; 
but the inclusion of the ATE dummy variable also 
allows estimating the impact of the two subway 
announcements on property prices.

RESULTS

Equation (1) was estimated with OLS and the 
standard errors were computed using the Huber-
White estimator. Table 1 shows the results for both 
announcements: the construction of the new line 
and the locations of the subway stations.

In general, the results related to the physical 
characteristics of the apartments have the expected 
signs. The estimated coeffi cients for the variable’s 
area, number of bathrooms, basement, and new 

apartment are all positive and statistically signifi -
cant. The variables parking and elevator are not 
statistically different from zero.

The estimated coeffi cient for the number of 
bedrooms is negative and statistically signifi cant, 
which may appear as the opposite of what is 
expected. However, what the negative sign shows, 
because we are controlling for area and number of 
bathrooms in the regression, is that the willingness 
to pay higher prices is related to larger living or 
dining rooms and kitchen more than to having 
extra bedrooms.

The estimated coefficients for the variables 
measuring closest distance to a clinic, hospital, 
or school are not statistically significant. One 
possible explanation for these results is that the 
quality of the local public goods in these cases is 
more important than the location distance and we 
are not controlling for quality in the regression. 
In the case of distance to parks, the coeffi cient is 
signifi cant but positive. Again one explanation is 
that the quality and size of parks matter more than 
distance; but, additionally, it could be that in some 
cases parks are associated to crime and, therefore, 
being farther away from the park has a positive 
impact on housing prices.

The coeffi cient of variable Treatment is posi-
tive and statistically signifi cant in both cases. As 
can be seen in Table 1, the point estimator for the 
construction announcement is 119 UF1 and for the 
stations’ locations announcement is 165 UF, which 
correspond to an average increase in apartment 
prices of 3.3 percent and 4.6 percent, respectively. 

The interaction of the variables Treatment and 
Distance has a negative impact on apartment prices 
and is statistically signifi cant in both cases, imply-
ing a non-homogeneous impact on prices. Depend-
ing on the treatment, the impact of the subway on 
prices decreases 0.09 UF or 0.065 UF per each 
  meter farther away the apartment is located from 
the nearest station. Figures 2 and 3 show the impact 
on apartment prices of the construction announce-
ment and the stations’ locations announcement, 
respectively, depending on the distance of the 
apartments to the closest subway station.

Finally, it is important to mention that the impact 
of the new subway line on apartment prices has 
potential effects on property tax revenues. If the 
Chilean IRS reassesses the value of properties 
in the counties serviced by the new Lines 4 and 
4A, property tax revenues would increase by 7.5 
percent approximately.



Figure 2: Price Increase after the Announcement of New Line 4
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Table 1
Estimation Results

New Line 4 Stations’ Locations

Area (squared meters)    29.1245*   29.1364*
Bedrooms   -54.2966**    -53.6996**
Bathrooms   145.3796*     144.1968*
New Unit   702.2500*     696.4032*
DFL2 -46.9339   -21.6497
Parking -17.8348    -17.9881
Basement   173.8318*      175.1085*
Elevator    0.5363    -3.4978
Avenue   167.9563*     165.4532*
Street  274.8061*    274.8886*
Clinic Distance    0.0050      0.0124
Hospital Distance  -0.0198   -0.0227
School Distance  -0.0180   -0.0182
Park Distance    0.1799*      0.1804*
Change in Housing Stock   -0.0134*     -0.0115**
Treatment   119.0397*  164.9638*
Treatment*Distance   -0.0883*    -0.0645*
Distance (meters)     0.0000**    0.0000
Constant -918.4153*  -983.0360*
County Dummies Yes Yes
Monthly Dummies Yes Yes
Annual Dummies Yes Yes
R2    0.7154      0.7154
F    473.22   477.75
**Signifi cant at 10 percent.
*Signifi cant at 5 percent.
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CONCLUSIONS

The subway is one the largest investments in 
public infrastructure in the city of Santiago and 
the government has continued constructing new 
subway lines with the goal of reducing congestion 
and pollution in the city. However, the construction 
of a new subway line might also have an impact 
on housing prices. The results of this paper show 
that those effects are not negligible. The announce-
ment of the construction of new Lines 4 and 4A 
in Santiago increased the price of apartments 3.3 
percent, on average, and the announcement of the 
stations’ locations increased the price of apartments 
4.6 percent, also on average. These impacts are 
larger the closer the apartment is to the subway 
station and decrease with distance at a rate of 0.09 
UF for the former announcement and at a rate of 
0.065 UF for the latter announcement.

One of the interesting implications of the 
positive impact of the new subway line on hous-
ing prices is the associated increase in property 
tax revenues. Our estimations imply a tax rev-
enue increase of at least 7.5 percent, which could 
potentially be earmarked for investment in subway 
lines.

Note

The UF is an infl ation-indexed unit calculated 
by the Central Bank of Chile. In November 2009, 
1 UF = Ch$ 21,017 equivalent to US$ 41.8.
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101ST ANNUAL CONFERENCE ON TAXATION

75

Mills, Edwin S. Transportation and Patterns of Urban 
Development: An Aggregate Model of Resource Al-
location in a Metropolitan Area. American Economic 
Review 57 (May 1967): 197–210.

Muth, Richard F. Cities and Housing. Chicago: University 
of Chicago Press, 1969.

Rosen, Sherwin. Hedonic Pricing and Implicit Markets: 
Product Differentiation in Pure Competition. Journal 

of Political Economy 82 (Jan/February 1974): 34-
55.

Voith, Richard. Capitalization of Local and Regional 
Attributes into Wages and Rents: Differences Across 
Residential, Commerical and Mixed-Use Communi-
ties. Journal of Regional Science 31 (May 1991): 
127-145.



<<
  /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


