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Various Types of Responses

* Permanently relocate
— impact on community population, housing market
» Temporarily relocate
— vacation (i.e., overnight)
« impact on lodging, second home markets
— recreation (i.e., day use)
* impact on site visitation frequency
» Consume discriminately
—e.g., organic vs conventional fruit
— impact on product markets

1. Studies of
People’s Responses to
Variation in
Environmental Quality:
Population Dynamics

Research Questions / Approach

* Research Questions:

— Do people relocate in response to
variation in environmental quality?
» Answer: Yes, strong evidence
— Do different people respond differently to variation?
« Answer: Maybe yes, weak evidence
— White people more inclined
to move away from pollution
— Poor people less inclined
to move away from pollution




Research Questions / Approach

» Empirical Approach:
— Identify effects of
* (1) initial pollution levels
* (2) changes in pollution levels
—on
* (1) changes in population level (absolute, %)
* (2) changes in demographic features (e.g. income)
— Decompose changes in pollution levels into
* (1) entry of pollution
* (2) exit of pollution

Data Collection, Formulation
* (3) construct measures of environmental quality

— toxicity-weighted level of exposure to
air pollution released from facilities
listed in EPA’s Toxic Release Inventory (TRI)
— Y-mile diameter circles around each TRI facility
— emissions from given TRI facility:
 assigned to communities
based on % of circles lying within community

Data Collection, Formulation

* (1) Identify set of spatially delineated “communities”
— defined by 2-mile diameter circles
— state of California
— restricted to urban locations (in 1990 census)

* (2) construct demographic composition measures for
each community in 1990, 2000

— assigned to communities
based on % of census block’s geographic area
lying within community

TRI Site isi to Neighborhoods

TRI Sites




ESTIMATION (1) ESTIMATION (2)

+ Scale: Effect of Pollution Exposure on

» Composition: Effect on Demographic Change
Change in Population

— Estimate Changes in
. . . * income
— Estimate change in population (1990 to 2000) .
. * % white
» 2 dependent variables: % sinal t famili
— absolute change in population level o single parent families
—% change in population level — Key explanatory factors: same as above
« key explanatory factors:
baseline exposure level, changes in exposure
—(1) change # 1: entering TRI emissions
—(2) change # 2: exiting TRI emissions

* Unweighted by population:
asses how communities respond

* Weighted by population:
assess how populations respond

Econometric Controls A7 BRI R

in Detail
» “Basic Controls”: Baseline demographics o Indicators:
— racial composition

— single parent household — Baseline exposure (Y/N)
— income — Entry: from no exposure to some (Y/N)
— population density

— home ownership — Exit: from some exposure to none (Y/N)

— employment » Baseline Exposure level
— education

o Merearel Ve EEES » Change in Toxicity-Weighted Exposure
— crime, distance to coast, latitude — magnitude, if positive
= S_chool Dlgtrlct fixed effects — magnitude, if negative
— Zip Code fixed effects.

TREATMENT EFFECTS Estimated Spale Effects:
Unweighted

* Baseline Treatment: * = 10% statistical significance

) ” ** = 5% statistical significance
— avg differential effect on *kk = 1% statistical significance
given neighborhood’s population change Baseline TRI Entering Exiting TRI 2
: Exposure TRI Exposure R
due to baseline exposure Exposure
. Entry Treatment: Population Level
— avg differential effect on -Basic Controls 547" 35" 397" 0.07
; ~ i , i -School District FE 597" 35" 427" 0.11
previously un.exposed neighborhood’s population change Zip Gode FE 771 36 = .26
due to entering exposure
q . % Change in
Exit Treatment: Population Level
— avg differential effect on . . ..
) . " . -Basic Controls -11.7 <73 5.0 .04
previously exposed neighborhood’s population change -School District FE 103" 83" 6.1" 0.09
due to full loss of exposure ~Zip Code FE -12.0 93 63 019




Estimated Scale Effects:
Weighted

(similar to unweighted results)

Estimated Composition Effects:
Unweighted

Baseline TRI Exposure | Entering TRI| Exiting TRI Exposure
Exposure
R
Average Effect | Average Effect | Average Effect Median Income
of Baseline of Entering | of Exiting TRI , -ga;ic ICS_"‘{!?'SQ e %Z?g" ;ggg 132 ??
-School District -2, M -2, * 3
- TRI Exposure | TRI Exposure Exposure R ~Zip Code FE -2,044* 2,007 648 .35
Popq!allon Level Share White
-Basic Controls -39 ., 0.18 -Basic Controls -1 -1.0 0.1 21
-School District FE -31 78 0.25 -School District FE -1.3* -1.6™ 0.3 35
-Zip Code FE 42" 78" 0.58 -Zip Code FE 24 05 02 45
9 p Share Single Parent
% Change in “Basic Controls 0.22 0.19 021 .05
Population Level . N -School District FE 023 030 023 .37
-Basic Cof\lr(_)ls -3.6 -0.7 2.6 0.05 -Zip Code FE 0.02 0.19 -0.08 .43
-School District FE -4.0 -1.0 3.0 0.10
-Zip Code FE -4.7 -1.6 29 0.24

Estimated Composition Effects:
Weighted CONCLUSIONS

(generally insignificant similar to unweighted results but

smaller magnitudes, » Confirm scale effects:
exposure affects single parent %) — Baseline exposure:
population decline (10% to 16%)
Baseline Entering ExitingTRI - Entermg -exposure:
TRI Exposure TRI Exposure , population decline (5% to 9%)
Exposure R g .
Median Income — Exiting exposure:
-Basic Controls -1,347* -719 -219 0.11 i i 0, 0
-School District FE -1,129 -1,948* -262 0.21 populatlon g_al_n (5 /0 to7 A))
Zip Coce FE ‘743 1142 -603 0.35 » Weak composition effects:
are White q n
“Basic Controls 03 02 0.0 036 — Baseline, entering exposures:
-School District FE 0.0 -0.4 0.2 0.52 . i i H H -
o b o e o2 See reduct!on in medlan income: $ 2K to $ 3K
Share Single Parent « reduction in % white people: 1 % to 2 %
Basic Controls & 0. P 200 936 + gain in % single parent: 0.31 % to 0.43 %
-Zip Code FE 0.38*** 0.31* -0.18* 0.54

1.2. Other Studies of ’
Migratory Responses 2. People’s Responses to

Variation in Environmental Quality:
» Scale Effects on Population Level: Q y

— Kahn (2000): Impact on Housing Markets — Demand Side

» Migration into CA counties w/ improving air quality
» Composition Effects on Demographics:

— Been (1997): General Premise:

« siting of haz waste treat/store/dispose facilities
causes little change in composition

_ Other Studies: to Less Polluted Areas

Goldman and Futton (1999), Wolverton (2002)

People Relocate from More Polluted Areas




2.1. Theory: Demand / Supply
2.1.1. Two Cities (Housing Markets): City A, City B
PA = housing price in city A
PB = housing price in city
TA = environmental quality in ci
TB = environmental quality in city B
ZA = other demand factors in city A
7B = other demand factors in city B
WA = other supply factors in city A

WE = other supply factors in city B

2.1.2. Initial Conditions: Identical b/n 2 Cities

TA = TB, ZA = ZB, WA = WB

==>PpA=PB identical prices

2.1.3. Pollution Increases in City A

environmental quality declines in City A
TA | =>(TA/TB) |
==DA | ,DB?
end results: PA |, PB 1, (PA/PB) |

Demand (reflects desire to locate):
DA = F(IRYIPS TTS, 774
D = f(RP8, T/, 72%)

Supply:
SA = f (PA/PB, WA)
SB = f (PA/PB, WB)

Initial Conditions:
Identical Environmental Quality

Price of City A Price of City B
Housing Housing
54 s*
5
pt P
D D*
% 4 Quantity of QE Quantity of
Housing Housing

Subsequent Conditions:
Lower Environmental Quality in City A

Price of City A Price of City B
Housing Housing
s S*
— B
B! B!
1 D*
[ / — '
4 ]
D! D, D,
4
[ORN% Quantity of of o' Quantity of
Housing 0 1 Housing




2.1.4. People’s Responses Ultimately Reflected 2.2. Empirical Studies of Housing Markets

in Housing Prices 2.2.1. Link Housing Prices to Environmental Quality

- price differentials help us - hedonic pricing method

to understand value - estimate housing prices as function of
placed on environmental quality P environmental amenity(ies):
- greater variation in quality air quality, adjacent open space, etc
==> stronger responses P control factors:

==> larger price differentials structural attributes (bedrooms), lot size, etc

ESTIMATION
2.2.2. Housing Prices & Land/Water Amenities

» Earnhart (2001a):

» Benchmark for Comparison = Other House

* Key Environmental Amenity = Prairie
Study of Housing Market in Lawrence, KS

DATA COLLECTION

* Specifications:

[1] linear  [2] semilog

 Lawrence, KS: housing market in summes fll 1999 « Estimated Coefficients reveal (respectively):

* Most recent 500 house sales: single family dwellings il el s ()

HBasicattibutes [2] relative value ($ / house price)
* Visit houses: identify immediately adjacent amenities

- presence / absence, dominance

RESULTS
» Earnhart (2001b):

Study of Housing Market in Fairfield, CT

* Absolute Value:
- Prairie Presence: $ 14,778

- Prairie Dominance: $21,239

* Relative Value: % of House Price INTRODUCTION / MOTIVATION

Prairie Presence: 8.59 % * Human Induced Variation in Environmental Quality
- . . 0

- coastal marsh restoration

- Pine Creek Marsh (Fairfield, CT)

- Prairie Dominance: 12.44 %

» Coastal wetland restoration

along Atlantic/Pacific seaboards




ANALYTICAL APPROACH

* Natural Features
Water-Based Features:
(1) Long Island Sound
(2) marsh
(3) river / stream
(4) lake / pond
Land-Based Features:
(5) forest
(6) open field / park
No Feature: [Benchmark # 1]
(7) backyard lawn

* Control Factors

- Flooding Frequency
(1) 100-year flood
(2) 500-year flood
(3) minimal flooding

- Structural Features:
(1) style
(2) bedrooms
(3) bathrooms
(4) interior space (sq. ft.)
(5) lot size (acres)

(6) age of structure

» Other Studies of Land/Water Amenities
- Mahan, Polasky, Adams (1998)

river: -$1,703 (- 1.4 % of mean price)
stream: $ 1,367 (1.1. % of mean price)
wetland: $2,303 (1.9 % of mean price)
lake: $ 8,679 (7.1 % of mean price)

- Doss and Taff (1996)
wetlands: -$2,077to $ 7,304

(-2 % to 7 % of mean price)
lake: $ 45,949 (44 % of mean price)

- Landsford and Jones (1995)

lake: $ 59,826 (31.8 % of mean price)

 Restoration of Pine Creek Marsh:

(2a) restored marsh

(2b) disturbed marsh [Benchmark # 2]

RESULTS
* Broad Categories of Natural Features
- Water: $ 8,990
- Land: $9,804
* Individual Categories of Natural Features
- Water Based
Disturbed Marsh: $-32,412
Restored Marsh: $ 40,578
Long Island Sound: $ 7,924
River / Stream: $ 6,137
- Land Based
Forest: $ 10,967
Open Field: $ 2,208
» Marsh Restoration: $ 50,124

2.2.3. Housing Prices and Air Quality




POLLLITANT

FOCTUS OF STUDY
* study examines
ctent of sprawl in
US urban residential development
- factors driving differences in sprawl
across space
* use remote ensing data to asses land use
based on grid of 8.7 billion 30x30 meter cells
* sprawl = amount of undeveloped land

surrounding average urban dwelling

DETAILS ON SPRAWL INDEX
» merge high dtitude photographs from 1976
with satellite images from 1992

* in sprawling areas:

land surrounding avg house: most not developed

* in compact areas:

land surrounding avg house: most developed

* calculate % of undeveloped land in immediate km?

* index = avg % across all developed cells in metro area

(regression: newly developed b/n 1976 to 1992)

* regression unit of obs = individual metro area

3. People’s Responses to
Variation in Environmental Quality:
Impact on Housing Markets — Suj Side
« focus on study of urban residential sprawl
* “Causes of Sprawl: A Portrait from Space”
[Quarterly Journal of Economics (
Marcy Burchfield
Henry G. Overman
Diego Puga

Matthew A. Turner

CONCLUSIONS
* basic factors drive greater sprawl:
- decentralized employment
- early public transport infrastructure
- uncertainty about metropolitan growth
- unincorporated land in urban fringe
* environmental factors also drive greater sprawl:
- availability of ground water
- rugged terrain

- absence of mountains




SPRAWL INDICES FOR METROPOLITAN AREAS WITH POPULATION OVER ONE MILLION
« Sprawl index for ‘Spraw index for Spraw index for Spraw index for
.« 1992 1976 1992 1976
residential residential residential residential
*  Metropolitan area land land Metropolitan area land land
+ Atlanta 55.57 57.77 Minneapolis-St. Paul  32.07 31.34
+ Boston 47.64 4472 New Haven 39.1 38.68
Buffalo 39.92 37.87 New Orleans 32.29 33.92
Charlotte 52.73 51.12 New York 28.75 28.47
+  Chicago 31.76 31.21 Norfolk 40.82 44.07
+  Cincinnati 47.79 47.45 Orlando 40.02 39.39
+  Cleveland 36.84 36.24 Philadelphia 42.51 43.03
+  Columbus 41.20 41.59 Phoenix 27.54 34.94
+ Dallas 28.08 26.65 Pittsburgh 57.70 56.71
Denver 28.63 28.63 Portland 44.90 43.38
+  Detroit 33.28 30.47 Rochester 48.80 48.11
«  Greensboro 52.94 51.45 Sacramento 34.93 30.72
*  Hartford 41.34 42.23 Salt Lake City 31.90 32.88
*  Houston 38.15 38.93 San Antonio 32.77 29.58
+ Indianapolis 39.66 37.68 San Diego 45.63 45.40
Kansas City 35.32 34.33 San Francisco 30.48 29.81
+ Los Angeles 35.41 32.95 Seattle 46.97 45.03
*  Memphis 27.40 28.72 St. Louis 43.44 40.62
*  Miami 20.73 20.03 Tampa 36.01 34.84
*  Milwaukee 35.33 33.85 Washington-Baltimore 49.81 50.68

EXPLANATORY FACTORS ENVIRONMENTAL “QUALITY” FACTORS
* Mone entric model (focus on central business district) e water yelding aquifers in urban fringe:
* Political determinants increase sprawl substantially
* Physical Geography allow people to sink wells
- focus on environmental “quality” locate far from other development
- aquifers, mountains, ruggedness avoid large costs: extending municipal water
* mountains:
serve as physical barrier, constrain expansion
* ruggedness (terrain irregularities, e.g., hills)

scatter development

WATER WATER

» most US households: muni/county water sup « private well: 15 % of US households

* extending water systems to service * avg construction cost ~ $ 4500

new scattered development in urban fringe vate wells unsafe or disallowed by muni regulations
substantial infrastructure investments in compact development areas
cost borne by developers: connection fees « facilitate scattered development in urban fringe
ultimately reflected in housing prices IF water yelding aquifer
e.g., Denver’s South Metro area

$ 127 mill for 20 mile pipeline

$ 24 K connection fee = 1/7 of house price




WATER
* San Antonio, TX
- part of city overlays Edwards ity aquifer
(outlined / crosshatched in white)

- connection fee: $ 500- $ 24,000

- most new development (in red) over aquifer

- development more scattered over aquifer




