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Abstract
Urban green space is valued as an amenity by residents. That valuation can be revealed
through a hedonic regression of housing prices on proximity to that amenity. Controlling
for variation in housing characteristics and neighborhood characteristics, the function
between distance to amenity and housing price reveals the amenity value. This is a
static view of land use valuation. In the case of the LA River ecosystem restoration,
land use and expected land use changes over time. That is, valuation of the amenity
or disamenity is a function of time and can increase or decrease over time. For the LA
River, the river is in the process of going from a polluted and aesthetically unpleasing
geographic feature to a green and aesthetically pleasing one. Thus, we expect that over
time, housing values will increase as proximity to the river increases. A rolling hedonic
regression of pricing over time will reveal this change. For wider policy ramifications, we
are attempting to find a causal link between expected land use and amenity valuation
change and demographic change - i.e. gentrification and population displacement. As
the coefficient of amenity proximity changes, we expect demographics to change as
well. Our analysis, however, finds that proximity to the river decreases housing values.
While concern in the media remains about gentrification, we do not see any reflection of
the river and its restoration as catalysts for increased housing prices and demographic
changes. Of course, one flaw is that the restoration is a long process and much of
the river still remains unsightly. Compounding this, Los Angeles in general is facing a
housing crisis. We recommend a continued study of the area as the restoration continues.
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Introduction
”Wherever the river is, it connects all
of us - physically, environmentally,
spiritually...”
Mayor Eric Garcetti

Urban green space in the form of parks and open space are thought to be urban amenities
which attract residents and visitors alike. Due to the desirability of such spaces, areas
adjacent to them often have much higher property values. In some cases, these amenities are
built not just for their aesthetic and environmental benefits, but for their effects on adjacent
land values and thus as catalysts for development. Many parks such as Central Park and
the High Line in New York City were indeed built to provide much needed open space for
dense, crowded urban environments. But we would be naive to think that such projects
were constructed with no thought to their potential effects on land values and property
development. Indeed, the areas surrounding Central Park and the High Line are some of
the most expensive in the city; the High Line has been cited as the catalyst for adjacent
property development. An emerging trend in urban green space is the restoration of urban
waterways. During the Industrial Era, because of their transportation value, factories were
located adjacent to rivers - often causing significant pollution and ecological degradation.
As the US has deindustrialized, these waterways remain polluted and disjointed from the
city, often cut off by now vacant industrial land. Other rivers were significantly engineered,
redirecting their flows and channelizing them either for navigation or flood control purposes.
Such processes often negatively effected the local riverine ecology, often increasing turbidity
and degrading any aesthetic value. Now, many urban areas are restoring these rivers and
reconnecting the urban fabric with these waterfronts as open space amenities. In many cases,
redevelopment is paired directly with the restoration of the ecologies and environmental
processes of the river. Perhaps the largest, most expensive, and most prominent of these
urban river restorations is the Los Angeles River.

1.1

LA River Ecosystem Restoration

The Los Angeles River runs approximately 51 miles through LA County, from Canoga Park
in the northwest to Long Beach in the south, by way of downtown LA. Following a series
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of severe floods in the early 20th century that caused over 100 deaths and over $1 billion
in property damage, the US Army Corps of Engineers channelized the river. By 1939, the
river was completely encased in concrete, with only a trickle of water running through at
normal times and floodwater running off into tributaries and seawater during heavy rain.
The river today is considered by many to be an eyesore and is better known to outsiders
through car chase scenes in films such as Grease, Terminator 2: Judgment Day, and Drive.

Figure 1: Trapezoidal channelization of the river adjacent to Downtown LA

In recent years, public opinion has coalesced around revitalizing the concrete river and
transforming it into greener space. Following the 2002 formation of an Ad Hoc Committee
on the Los Angeles River and a comment period in 2005, the city released a master plan in
2007 outlining a long-term vision for revitalizing a 32-mile stretch of the river from Canoga
Park to downtown LA. As primary objectives, the plan mentions environmental restoration, enhancing communities by creating park space, tourism, and economic development.
In 2015, the US Army Corps of Engineers added substance to this vision by detailing a
$1.3 billion plan for revitalization. The Corps will restore the 11 mile stretch under their
jurisdiction from Griffith Park to Downtown. It is along this stretch that other restoration
and amenity projects from the city and county are taking place. More recently, a plan was
announced and approved to revitalize the remaining 19-mile stretch running through the
southern part of the county. Since the inception of the project, a large number of parties and organizations have established leading roles, including the county of LA, the US
Army Corps of Engineers, Frank Gehry, numerous local communities, and newly created
corporations and foundations dedicated to overseeing the revitalization process.
3

Figure 2: Renderings of proposed restoration of the river

Despite the broad agreement on need for the river restoration, concern has emerged in
the press and from local communities about the prospects for gentrification in the area.1
Though the Los Angeles Master Plan, a report by the USACE, and others have discussed
these issues in qualitative terms, we are unaware of any attempts to quantify either house
price appreciation or community displacement along the LA river. Our hope is to add
substance to this debate with an empirical investigation.

1.2

Demographic Change as a Function of Housing Price Change

Gentrification - the influx of affluent residents into a traditionally marginalized and poor
neighborhood - has become a contentious issue. For the purposes of this paper, we will
eschew any argument about the merits and faults of gentrification. Indeed, the word has
become emotionally sensitive and often misunderstood. We, instead, aim to measure the
effects - if any - of the river restoration project on neighborhoods adjacent to the river. As
river restoration projects become more common in urban areas, we believe it is important
1

See, among others: ”How the Elite Have Co-Opted the Future of the LA River”, Curbed, March 2016;

”Will the Los Angeles River Become a Playground for the Rich?”, The Nation, March 2016; ”Frank Gehry’s
controversial L.A. River plan gets cautious, low-key rollout”, Los Angeles Times, June 2016; ”UCLA faculty
voice: Can the L.A. River avoid ’green gentrification’ ?”, UCLA Newsroom, March 2018.
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to understand the larger socioeconomic effects that such projects create.
Our underlying assumption is that gentrification is a process reflected through housing
values. Affluent individuals are attracted to poorer neighborhoods due to the creation of an
amenity through the restoration of the river. The increased demand from this new amenity
would increase housing values in the area in general, potentially pricing out current and long
term residents. The question here is if the river is the primary amenity which is attracting
new, more affluent residents and as such if it is truly the cause of any gentrification. If it
is, we would expect that proximity to the river would positively effect housing prices and
would have a stronger effect each year as the restoration progresses. If not, even if there is
gentrification, then we can conclude that the river restoration is not the causal factor but
perhaps other larger effects - such as a general housing shortage - are the true cause which
public officials should direct their attention toward.
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2.1

Models and Methodologies
Study Area

We confine our area of study to the 11-mile stretch of the river that the US Army Corps
of Engineers will restore. This stretch runs through the Elysian Valley, which is frequently
mentioned in the press as an area of concern for gentrification. Figure 3 shows the study
area in LA county. The 11 miles start roughly near Griffith Park and end near Downtown.

Figure 3: River and Study Area situated in the LA Basin

To create a study area, we create a two mile buffer around this stretch of the river. In the
urban planning field, a kilometer is often held as the standard distance a person is willing
to walk to or from an amenity such as a transit station or park. As such, we chose two miles
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to include that but to also provide a buffer to help the analysis detect changes in values
as a function of distance. Thus, our study area is made up of parcels within this two mile
buffer. In addition, we focus on residential parcels as shown in Figure 4.

Figure 4: Land Use in the Study Area

We also performed a first level, exploratory geospatial analysis of demographic and housing
characteristic changes in the study area Census block groups from 2010 to 2016. At a
cursory level, we can see in the figures below that demographic and housing changes span
a large distribution. The only factor that we see change in a seemingly non random way is
that occupancy rates - that is, rates of units for sale or rent - have in general diminished.
This would indicate a housing shortage. However, these analyses are cursory. As such, we
recommend that further studies include a spatial randomness analysis to see if these block
groups are presenting in any spatial clustering.
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Figure 5: Study Area Demographic Changes from 2010 to 2016
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Figure 6: Housing Unit Growth from 2010 to 2016

9

Figure 7: Change in Tenure Proportions from 2010 to 2016
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Figure 8: Change in Occupancy Rates from 2010 to 2016
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2.2

Data & Variable Selection

We collect data on house prices in Los Angeles County at the parcel level from the Assessor’s annual secured assessment, made available on the county’s Open Data webpage. The
data set contains information on assessor valuations of land and the entire parcel, location
information such as address and geographic coordinates, and property characteristics such
as use, square footage, and number of units. The data run from 2006 to 2017, spanning the
range of the restoration project to date.
First, we use QGIS to identify the parcels by their unique identifier number (AIN) that
comprise our chosen study area. We then use Python to subset the 14 GB of total parcel
data into the AINs relevant to our study. To make use of all the information available in
the dataset, we use given property use codes to construct dummy variables corresponding
to the presence of various house amenities, such as the presence of a pool. We also clean
the data in various ways. We omit records whose prices are zero, as well as those whose
YearBuilt (the year a property was originally built, or the year of the first property in
case of multiple buildings per parcel) or EffectiveYearBuilt (the year a single property was
updated or renovated, or the year of subsequent properties in case of multiple buildings per
parcel) fields were zero. We also omit records with strange appraisal recording dates, as
some parcels have fictitious dates used in special processing (e.g. 19670245) or incomplete
dates (e.g. 19790000).
We also account for other amenities and disamenities and the possible effects of their proximity on parcel values. To do so, we measured the distance between the centroid of each
parcel to point of the variable closest to the centroid. Such amenities include proximity
to public transportation hubs and schools while disamenities include public housing and
industrially zoned land.
Table 1 reports a summary of average values of selected key variables used in our regressions.
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Table 1: Summary Statistics of Main Variables of Interest
RollYear

n

LandValue

TotalValue

River

Shape Area

SQFTmain

2006

54, 299

171, 288.800

271, 868.000

1, 933.888

12, 373.710

1, 448.812

2007

55, 932

189, 909.500

301, 036.400

1, 924.173

13, 937.120

1, 445.631

2008

57, 263

201, 140.100

319, 864.700

1, 932.046

14, 249.260

1, 445.352

2009

59, 029

189, 498.000

306, 449.700

1, 948.029

15, 018.130

1, 438.401

2010

59, 346

186, 222.000

302, 048.100

1, 946.785

15, 064.210

1, 443.735

2011

59, 939

190, 297.200

309, 797.200

1, 951.877

15, 168.990

1, 444.457

2012

60, 104

193, 895.200

316, 168.100

1, 951.375

15, 157.580

1, 447.473

2013

60, 558

205, 221.100

338, 826.700

1, 954.912

16, 625.350

1, 452.002

2014

60, 760

222, 109.700

363, 774.900

1, 952.705

16, 642.300

1, 455.016

2015

61, 490

236, 733.300

384, 796.800

1, 949.392

16, 550.030

1, 455.700

2016

61, 635

251, 028.500

406, 728.300

1, 952.828

16, 700.250

1, 456.716

2017

61, 600

267, 715.100

432, 144.900

1, 953.051

16, 705.740

1, 460.014

2.3

Hedonic Regression

We employ a hedonic property valuation framework to gauge the contribution of proximity
to the LA river to residential housing values in the area. Conceived as early as 1939, the hedonic pricing framework is well known and was most notably developed in Griliches (1971),
Gordon (1973), and Rosen (1974). It involves regressing house prices on a vector of property characteristics, such as number of bedrooms and proximity to public transportation,
to decompose the house price into prices of individual amenities. Rossi-Hansberg, Sartre,
and Owens (2010) use the technique to study the presence and spatial decay of housing
externalities following a policy change in Richmond, Virginia.
Several studies have employed hedonic pricing to study the effect of an environmental
project. Lewis, Bohlen, and Wilson (2008) study changes in house prices around the removal hydropower dams in Maine, designed to restore aquatic ecosystems and support fish
species. Bank et al. (2009) use riparian vegetation surveys to value the proximity to and
quality of green space around an urban restoration project in Tucson, Arizona. Bin, Landry,
and Meyer (2009) conduct a similar analysis of distance to riparian buffers in North Carolina. More recently, Chen (2017) studies the effects of river water quality in Guangzhou

13

on property values. Consistent with intuition, these studies broadly agree that house prices
are increasing in quality of and proximity to environmental amenities.
While environmental considerations and hydraulic engineering are crucial to the motivation
for and implementation of the river restoration, especially as far as the US Army Corps of
Engineers is concerned, for the purposes of our analysis (and indeed from the perspective
of the city and county of LA) the restoration can be viewed as the installation of urban
green space, i.e. parks. Fortunately, scholars have also studied the effects of urban green
space on housing. Morales (1980) finds that good tree cover in Manchester, Connecticut
increases house prices by as much as 6%. Kolbe and Wüstemann (2015) find evidence of
capitalization of urban green space in real estate prices in Cologne, Germany. Engström and
Gren (2017) contains a nice discussion of the advantages and disadvantages of the hedonic
pricing approach for urban planning.
Our framework can be formalized as:

log(P ) = f (H, N, L)

(1)

log(P ) = βH H + βN N + βL L + 

(2)

βH represents a matrix of housing characteristics such as area, age, and units. βN represents
a matrix of neighborhood characteristics such as land use (e.g. industrial, commercial, or
residential). βL represents a matrix of locational characteristics such as distance to the
river, to other amenities, and to disamenities.

Table 2 describes the explanatory variables we use apart from the fixed effects.
Below are some results:
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Table 2: Summary of Explanatory Variables

Variable

Description

Shape Area

Area of the parcel in square meters

totBuildingDataLines

Number of individual structures in the parcel

SQFTmain

Total square footage of the main structures

Bedrooms

Total number of bedrooms

Bathrooms

Total number of bathrooms

Units

Total number of units

vacant

1 = vacant, 0 = occupied

pool

1 = has a pool, 0 = no pool

River

Distance in meters to the river bank

RailStatio

Distance in meters to the nearest Metro station

Park

Distance in meters to a park

SchoolDist

1 = Burbank Unified SD, 2 = Glendale Unified SD, 3 = LA Unified SD

School

Distance in meters to nearest school

Commercial

Distance in meters to commercial land

Industrial

Distance in meters to industrial land

ParcelAge

Age in years of parcel’s newest structure
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Table 3: Hedonic Pricing of Parcel Land Prices
LogLandValue

Shape Area
totBuildingDataLines
SQFTmain

No FE

Block FE

Block, Year FE

(1)

(2)

(3)

0.00000∗∗∗

−0.00000∗∗∗

−0.00000∗∗∗

(0.00000)

(0.00000)

(0.00000)

0.497∗∗∗

0.498∗∗∗

0.515∗∗∗

(0.100)

(0.098)

(0.097)

0.0002∗∗∗

0.0002∗∗∗

0.0002∗∗∗

(0.00000)

(0.00000)

(0.00000)

Bedrooms

0.049∗∗∗

0.037∗∗∗

0.044∗∗∗

(0.002)

(0.002)

(0.002)

Bathrooms

0.120∗∗∗

0.124∗∗∗

0.106∗∗∗

(0.002)

(0.002)

(0.002)

Units

−0.187∗∗∗

−0.164∗∗∗

−0.159∗∗∗

(0.004)

(0.004)

(0.004)

vacant

0.499∗∗∗

0.437∗∗∗

0.393∗∗∗

(0.072)

(0.071)

(0.070)

pool

0.180∗∗∗

0.184∗∗∗

0.189∗∗∗

(0.005)

(0.005)

(0.005)

River

−0.0001∗∗∗

−0.0001∗∗∗

−0.0001∗∗∗

(0.00000)

(0.00000)

(0.00000)

RailStatio

0.00003∗∗∗

0.00005∗∗∗

0.00005∗∗∗

(0.00000)

(0.00000)

(0.00000)

Park

0.0001∗∗∗

0.00005∗∗∗

0.00004∗∗∗

(0.00000)

(0.00000)

(0.00000)

SchoolDist

−0.036∗∗∗

−0.048∗∗∗

−0.047∗∗∗

(0.002)

(0.002)

(0.002)

School

0.0003∗∗∗

0.0003∗∗∗

0.0002∗∗∗

(0.00000)

(0.00001)

(0.00001)

0.0002∗∗∗

0.0001∗∗∗

0.0002∗∗∗

(0.00001)

(0.00001)

(0.00001)

Commercial
Industrial

−0.00005∗∗∗

0.0001∗∗∗

0.0001∗∗∗

(0.00001)

(0.00001)

(0.00001)

0.003∗∗∗

0.003∗∗∗

0.002∗∗∗

(0.0001)

(0.0001)

(0.0001)

10.557∗∗∗

10.424∗∗∗

10.259∗∗∗

(0.100)

(0.099)

(0.098)

N

711,955

711,955

711,955

R2

0.121

0.157

0.171

Adjusted R2

0.121

0.157

0.171

1.017 (df = 711938)

0.996 (df = 711746)

0.988 (df = 711735)

6,140.179∗∗∗ (df = 16; 711938)

638.298∗∗∗ (df = 208; 711746)

670.793∗∗∗ (df = 219; 711735)

ParcelAge
Constant

Residual Std. Error
F Statistic
Notes:

∗∗∗ Significant

at the 1 percent level.

∗∗ Significant

at the 5 percent level.

∗ Significant
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at the 10 percent level.

Table 4: Hedonic Pricing of Total Parcel Prices
LogTotalValue

Shape Area

No FE

Block FE

Block, Year FE

(1)

(2)

(3)

0.00000∗∗∗

0.00000∗∗∗

0.00000∗∗∗

(0.00000)

(0.00000)

(0.00000)

totBuildingDataLines

0.346∗∗∗

0.342∗∗∗

0.360∗∗∗

(0.076)

(0.075)

(0.074)

SQFTmain

0.0003∗∗∗

0.0003∗∗∗

0.0003∗∗∗

(0.00000)

(0.00000)

(0.00000)

Bedrooms

0.012∗∗∗

0.013∗∗∗

0.020∗∗∗

(0.001)

(0.001)

(0.001)

Bathrooms

0.133∗∗∗

0.137∗∗∗

0.119∗∗∗

(0.002)

(0.002)

(0.002)

Units

−0.273∗∗∗

−0.261∗∗∗

−0.256∗∗∗

(0.003)

(0.003)

(0.003)

vacant

0.462∗∗∗

0.446∗∗∗

0.400∗∗∗

(0.055)

(0.054)

(0.053)

pool

0.195∗∗∗

0.190∗∗∗

0.195∗∗∗

(0.004)

(0.004)

(0.004)

River

−0.00003∗∗∗

−0.00005∗∗∗

−0.0001∗∗∗

RailStatio
Park
SchoolDist
School
Commercial

(0.00000)

(0.00000)

(0.00000)

0.00001∗∗∗

0.00002∗∗∗

0.00002∗∗∗

(0.00000)

(0.00000)

(0.00000)

0.0001∗∗∗

0.0001∗∗∗

0.0001∗∗∗

(0.00000)

(0.00000)

(0.00000)

−0.007∗∗∗

−0.013∗∗∗

−0.012∗∗∗

(0.002)

(0.002)

(0.002)

0.0003∗∗∗

0.0002∗∗∗

0.0002∗∗∗

(0.00000)

(0.00000)

(0.00000)

0.0001∗∗∗

0.0001∗∗∗

0.0001∗∗∗

(0.00001)

(0.00001)

(0.00001)

Industrial

−0.00001∗∗

0.0001∗∗∗

0.0001∗∗∗

(0.00000)

(0.00000)

(0.00000)

ParcelAge

−0.004∗∗∗

−0.003∗∗∗

−0.004∗∗∗

(0.00004)

(0.00005)

(0.00005)

11.650∗∗∗

11.521∗∗∗

11.352∗∗∗

Constant

(0.077)

(0.075)

(0.074)

N

711,955

711,955

711,955

R2

0.235

0.259

0.282

Adjusted R2

0.235

0.259

0.281

0.775 (df = 711938)

0.763 (df = 711746)

0.751 (df = 711735)

13,643.750∗∗∗ (df = 16; 711938)

1,199.081∗∗∗ (df = 208; 711746)

1,273.357∗∗∗ (df = 219; 711735)

Residual Std. Error
F Statistic
Notes:

∗∗∗ Significant

at the 1 percent level.

∗∗ Significant

at the 5 percent level.

∗ Significant
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at the 10 percent level.

3

Findings

We use the logarithms of both land values and total parcel values as dependent variables
in separate regressions. We confine our attention to single-family residential parcels. The
regressors include a matrix of house price characteristics and distances to amenities. We
run regressions with time and area fixed effects. For area fixed effects, we group parcels
into blocks to reduce the number of variables involved.
To ascertain the change over time in the value of the distance to the river, we interact
the distance to the river with individual year dummies. This should capture the effect of
the amenity in individual years, controlling for the boom and bust cycles experienced in
LA housing markets over that time. We also perform year-by-year regressions to compare
results, in this case adjusting the price series using the annualized Case-Shiller house price
index for the Los Angeles area (Figure 9).
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Figure 9:

Tables 3 and 4 present our hedonic pricing models of land and total parcel prices, respectively. Due to the presence of heteroskedasticity, we report Newey-West standard errors in
parentheses. The variables and regressions are highly significant, likely a function of our
high number of observations. By and large, the coefficients are consistent with our intuition;
it makes that price would be increasing in number of structures, square footage, bedrooms,
bathrooms, and distance to industrial land. Other coefficients are more puzzling: for example, the coefficient on vacant parcels is positive. This could reflect speculative demand
for new development around the river.
Over the entire sample, we find a negative coefficient on the distance to the river for both
dependent variables, consistent with our expectation that homeowners value green space, or
at least expect green space to increase their land values in the future. When we decompose
the effect into individual years, however, the results become more puzzling: the coefficient
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becomes less negative over time, which implies that the river becomes less of a valuable
amenity. Figure 10 plots the yearly coefficients of river distance; though the magnitude
is small, it is becoming more negative over time, with the coefficients on the year-by-year
regressions eventually becoming positive in 2017.

Figure 10:

This increase could reflect dissatisfaction with the pace of the restoration project; perhaps
homeowners and speculators are becoming increasingly pessimistic about prospects for completing the restoration. It could also reflect the slow pace of the restoration itself, in that
the state of the river doesn’t improve. Finally, there could be a lag in the effect of the
restoration on house prices; perhaps land price appreciation won’t be fully realized until
after the project is completed and has attracted businesses and other amenities.
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4

Policy Considerations and Conclusion

Our results indicate that fears over rapid house price appreciation and neighborhood gentrification resulting from the river restoration are overstated at best and false at worst. It
is also clearly too early to draw strong policy conclusions from the results due to the recent
start and slow pace of development. Still, we feel our analysis can and should be repeated as
the river continues to be revitalized. Plans to develop the poorer areas along the southern
stretch of the river warrant particular attention as the specter of gentrification looms largest
there. If there is gentrification adjacent to the river, our analysis suggests that the restoration project is not the catalyst. As such, attention should be placed on understanding the
true progenitor if any mitigation attempts are to be even somewhat successful.
One crucial caveat to our analysis is that the pace and level of investment in the LA river
are slow and difficult to measure. Since many organizations have control over spending at
various nodes of the river, and since we have yet to see very large expenditures at isolated
areas, it is difficult to draw strong policy conclusions. A more centralized repository of
expenditure history would allow us to better evaluate the effect of the revitalization project
to date, and future completions will allow us to update our assessments as the project nears
completion.
Future work should focus on better understanding demographic and housing change in Los
Angeles at large compared to the study area. In addition, more geospatial analyses can be
used to determine if demographic factors are associated with proximity to the river without
any causal connection to housing prices.
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