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Abstract 

Samuel Lindgren (2021): Pollution, Health and Housing Markets: Essays on 
the Consequences of Environmental Policy. Örebro Studies in Economics 46. 

The objective of the thesis is to estimate the health and housing market 
effects of environmental policies and estimate how these effects are dis-
tributed among individuals.  

The first essay estimates the health effects of a noise mitigation program 
that provided dwelling insulation and noise barriers. The analysis is based 
on hospitalization records and an event study model that compares dis-
ease rates for residents in treated homes to residents with similar attributes 
in untreated homes. Results show that noise mitigation reduced the risk 
of a cardiovascular disease by 12–14 percent after ten years. Effects are 
driven by a reduced risk of hypertension and stroke and occur primarily 
among those with lower income and education levels.  

The second essay investigates the impact of the same noise mitigation 
program on property prices. Using records on sales prices and property 
attributes in a difference-in-difference model, I estimate the price effect to 
be 10–12 percent, with larger price effects for homes with poor initial 
exterior quality. Price gains are smaller for top earners, since they sort to 
high-quality properties that benefit less from noise mitigation.  

The third essay examines how information about pollution affects 
neighborhood composition and households' choice of housing quality. 
Combining data on sales prices, property attributes and household de-
mographics, I find that the announcement of an airport concession re-
newal induced higher-income households to sort away from the area ex-
posed to airport pollution. Higher-income households that located to the 
area selected homes with better quality. These results help reconcile mixed 
findings on residential sorting behavior in the literature.  

The fourth essay estimates the effect of shipping emission standards on 
air quality and health. The tightening of the sulfur emission standard re-
duced concentrations of sulfur dioxide by 22 percent and fine particles by 
6 percent. In the subsample with air quality readings, the risk of low birth-
weight dropped by 7 percent.  

Keywords: noise, air pollution, health, housing, environmental valuation, 
distributional effects  
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1. Introduction 
Noise and air pollution are two primary environmental problems affecting 
health and welfare. The World Health Organization (2011) estimates that 
in western Europe alone, noise pollution is responsible for an annual loss of 
at least one million healthy life years. Ambient fine particles (PM2.5) is the 
fifth leading risk factor for deaths globally and accounts for 4.2 million 
deaths per year (Cohen et al. 2017). The transportation sector is one of the 
main sources of noise and air pollution. In Europe, transportation produces 
more than 10 percent of the total emissions of fine particles and is respon-
sible for virtually all of the 100 million people exposed to harmful noise 
levels, with the industrial sector accounting for a minor fraction (EEA 
2019a; 2019b).  

Policies that reduce noise and air pollution may therefore produce bene-
fits in terms of health and other measures of well-being. The benefits of 
lower pollution levels may also be capitalized into housing values, as indi-
viduals are willing to pay a premium to live in areas with better environ-
mental quality (Chay and Greenstone 2005).  Because exposure and vulner-
ability to pollution differ between individuals, the gains in housing values 
and health due to pollution control are likely to be unevenly distributed 
within a population (Hsiang et al. 2019). Assessments of the benefits of 
pollution control is a key input to decision making in public policy. Such 
assessments allow the cost of regulation to be compared with the benefits, 
thus permitting policymakers to obtain a better understanding of which pol-
icy instruments are more cost-effective than others. Assessments of benefits 
from pollution control also allow for an analysis of the incidence of benefits 
between groups, which is a crucial component for policy design and welfare 
analysis. 

This thesis analyzes health and housing market consequences of environ-
mental policies. The thesis consists of four self-contained empirical essays 
and focuses on noise and air pollution generated by the transportation sec-
tor. The overarching objective of the thesis is to estimate health and housing 
market effects of environmental policies and estimate how these effects are 
distributed among individuals. The empirical applications cover two envi-
ronmental policies: emission standards in shipping and road traffic noise 
mitigation through instalments of dwelling insulation and noise barriers. 
The subsequent section reviews the literature related to the essays, section 
3 summarizes the essays and section 4 provides a discussion of the results.  
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2. Background 

2.1. Health effects of noise and air pollution  
The adverse health effects of air pollution are well-documented in the eco-
nomics literature and health sciences (Currie and Walker 2019; U.S. EPA 
2017, 2019). Respiratory and cardiovascular disorders occur when the air 
pollutants are inhaled and enter the body's respiratory and circulatory sys-
tems. Transportation is responsible for a sizeable share of airborne emis-
sions. For instance, maritime transportation accounts for ten percent of all 
emissions of sulfur dioxides (SO2). Research in economics has highlighted 
the harmful health effects from air pollution generated by maritime traffic 
(Moretti and Neidell 2011), road traffic (Anderson 2020; Currie and 
Walker 2011) and air traffic (Schlenker and Walker 2015). 

Policies that target traffic-generated air pollution may therefore result in 
health benefits. One commonly applied policy is fuel standards, which set 
limits on the permissible amount of air pollutants released. Automobile 
emission standards are well-researched in economics and have been shown 
to improve air quality and health (Aufhammer and Kellogg 2011; Marcus 
2017). However, the impacts of emission standards for maritime transpor-
tation have received little attention in the economics literature, despite the 
sector's sizeable contribution to global air pollution (Corbett and Kohler 
2003).  

There is also evidence of health being adversely affected by noise pollu-
tion. Noise exposure causes annoyance and sleep disturbances which in turn 
trigger cognitive and physiological stress reactions (Münzel et al. 2017). In 
the long-term, these stress reactions can increase blood pressure and con-
tribute to the development of cardiovascular diseases like stroke and heart 
attacks (van Kempen et al. 2018). Road traffic is the dominant source of 
noise pollution. Of the population exposed to excessive traffic noise levels 
in Europe, 80 percent is exposed to high levels of road traffic noise, while 
railway, air traffic and industrial noise is responsible for the other 20 per-
cent (EEA 2019b).  

Measures that reduce road traffic noise may thus be beneficial to popu-
lation health. One possible noise control strategy are physical interventions, 
such as noise barriers and dwelling insulation, that reduce noise exposure 
by blocking and deflecting sound waves (Kloth et al. 2008). Empirical in-
vestigations find that such measures reduce annoyance and sleep disturb-
ance among residents, which suggests that cardiovascular health also could 
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have been affected (Nilsson and Berglund 2006; Amundsen et al. 2011). 
However, while epidemiological studies consistently document associations 
between road traffic noise and health risks (van Kempen et al. 2018), there 
is little direct evidence of changes in cardiovascular health due to noise in-
terventions (Brown and van Kamp 2017). Consequently, there is still uncer-
tainty about the effectiveness of noise control strategies.  

The health benefits of pollution control are important on their own but 
need to be monetized if they are to be compared to the cost of regulation. It 
is useful to separate the welfare cost of adverse health into two components. 
The first is the cost of illness, which is the value of the resources lost due to 
a health problem. This component includes the cost of medicine and treat-
ment, typically measured by expenditures on health and social care (Schlen-
ker and Walker 2016; Deschênes et al. 2017). The cost of illness also in-
cludes the value of lost productivity associated with the health problem, 
frequently measured as the value of foregone earnings (Black et al. 2007). 
The other component of the welfare cost of adverse health is individuals' 
cost of utility loss due to illness. This component reflects the monetary cost 
of discomfort and pain associated with a disease (Freeman et al. 2014). In 
the case of morbidity, i.e., nonfatal illness, individual's valuation of utility 
loss is difficult to directly estimate in an econometric model, because of the 
vast number of possible health states (Cameron 2014). Some researchers 
instead describe health states using a one-dimensional index like quality-
adjusted life years (QALYs) and derive the value of utility loss using esti-
mates of individuals' willingness to pay for a QALY (Hammitt and Han-
inger 2017). 

2.2. Housing market effects of noise and air pollution  
Another way to measure the benefits of environmental policy is through the 
housing market. A standard framework to motivate this approach is the 
hedonic model by Rosen (1974). The model describes the market for a dif-
ferentiated product whose price depends on its attributes. In the case of 
housing, these attributes include structural characteristics (e.g., square foot-
age) and neighborhood amenities (e.g., air quality). Home buyers thus pay 
to live in an area with lower levels of air pollution and noise, just like they 
pay for more square footage. The derivate of the housing price with respect 
to an amenity gives the marginal price of that amenity implicit in the overall 
price of the house. This is a key parameter in the hedonic model because of 
its welfare interpretation. Buyers optimize by selecting a house so that their 
marginal willingness to pay for each attribute equals its marginal implicit 



14 
 

SAMUEL LINDGREN  Pollution, Health and Housing Markets 
 

price. The hedonic model thus provides an explanation for why observed 
differences in housing values due to an amenity like air quality can be inter-
preted as individuals' marginal willingness to pay for that amenity. Based 
on this rationale, a large literature uses housing prices to infer individuals' 
willingness to pay to reduce noise and air pollution (Nelson 2008; Pope 
2008; Andersson et al. 2010; Chay and Greenstone 2005).  

Studies also use housing prices as a measure of the wider set of welfare 
effects generated by environmental policies (e.g., Lang and Cavanagh 2018; 
Billings and Schnepel 2017). These applications include cases where the pol-
icy affects more than one environmental hazard, thus making it difficult to 
use housing values to identify households' willingness to pay for individual 
pollutants. For instance, instalments of noise barriers reduce residents' ex-
posure to both traffic-generated noise and air pollution (Baldauf et al. 
2008). Environmental cleanups may also produce benefits that are addi-
tional to the pollution reduction. In the noise barrier example, home buyers 
may want to pay a premium to avoid transaction costs associated with in-
stalling screens themselves (Gerarden et al. 2017). In addition, individuals 
may place positive and negative values on the changes induced by the policy. 
For example, home buyers may perceive noise barriers as a visual disamen-
ity and require a price discount to locate nearby (Bangjun et al. 2003). 
Hence, changes in housing values are best interpreted as reflecting house-
holds' net valuation of all costs and benefits induced by the policy. 

One unresolved question in the economics literature is the degree to 
which housing prices capitalize the monetized health effects of pollution 
control. Pollution-related health risks may fail to be capitalize into housing 
prices if households are unaware of ambient pollution or its harmful health 
impacts. Indeed, housing prices have shown to respond to information 
about local pollution exposure, which suggests that households initially 
were imperfectly informed (Pope 2008). The degree to which housing prices 
capitalize health effects is relevant to the body of economics literature rely-
ing on housing prices to measure the welfare effects of environmental poli-
cies (e.g., Lang and Cavanagh 2018; Billings and Schnepel 2017). These 
studies will understate the total benefits of pollution control if housing val-
ues fail to fully capitalize the health effects. The existing literature contains 
few direct investigations of this topic. One exception is Currie et al. (2015) 
who find that industrial plant emissions affect both local housing values and 
the risk of low birthweight among nearby residents. Their estimated cost of 
low birthweight is small compared to the estimated value of losses in the 
housing markets. 
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2.3. Distribution of benefits from environmental policy 
The gains in housing values and health generated by an environmental pol-
icy are unlikely to be evenly distributed across individuals. There are at least 
two reasons why disparities can arise. First, the policy may reduce pollution 
levels by uneven quantities. For instance, gasoline content regulations that 
reduce traffic-related air pollution have shown to generate larger air quality 
and health improvements in areas closer to highways (Marcus 2017). Sec-
ond, a uniform pollution reduction may produce larger benefits to some 
groups than others. One explanation for this case is that the marginal health 
damage caused by pollution is larger at higher pollution levels (Hsiang et al. 
2019). For example, Winebreak et al. (2009) find that health effects are 
non-linear and increasing with the level of air pollution from shipping. An-
other explanation why a uniform pollution reduction could lead to uneven 
health benefits is that the pollution-health relationship is stronger for indi-
viduals with poorer baseline health. A given pollution reduction thus pro-
duces larger health gains among individuals more vulnerable to pollution. 
Jans et al. (2018) identify differences in initial health across households as 
the key explanation for why air quality levels cause differential health effects 
among infants.    

The hedonic model by Rosen (1974) offers useful insights into which type 
of groups could benefit more than others from environmental cleanups. In-
dividuals in the hedonic model select residential location according to their 
willingness to pay for environmental quality, which depends on their pref-
erences and budget. It follows that pollution exposure will be higher for 
individuals with lower preferences and ability to pay for environmental 
quality, as proxied by their income and other measures of socioeconomic 
status. Consistent with this prediction, many empirical investigations find 
that pollution exposure declines with income (Ringquist 2005; Barnes et al. 
2019). If baseline exposure is higher among individuals with lower socioec-
onomic status, they could benefit more than others from environmental reg-
ulations. A case in point is Bento et al. (2015) who find that air quality 
standards produce larger increases in housing values among lower-income 
homeowners, since they were living in areas experiencing the greatest reduc-
tions in air pollution.  

On the other hand, the hedonic model also suggests that individuals ini-
tially exposed to higher pollution levels may not benefit from a cleanup in 
the end. The model predicts that reductions in local pollution will attract 
individuals with higher willingness to pay for environmental quality to the 
neighborhood and push up local housing prices and rents (Grainger 2012; 
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Lang 2015). Individuals with lower willingness to pay for environmental 
quality will be outbid in the housing market and relocate to settings with 
lower housing prices and environmental quality (Sieg et al. 2004; Banzhaf 
and McCormick 2012). Thus, the original residents may not experience the 
health benefits of the pollution reduction. 

Whether such residential sorting occurs is highly relevant for the distri-
butional nature of environmental policies. It also matters for the effective-
ness of policies targeting pollution exposure of disadvantaged groups. The 
effectiveness of such policies will be lower if targeted populations relocate 
after environmental cleanups. Empirical evidence on pollution-related resi-
dential sorting is mixed (Banzhaf et al. 2019). For instance, air quality re-
ductions have shown to attract households with children and higher income 
in some settings (Lang 2015) but have little impact on household de-
mographics in other (Bento et al. 2015; Currie and Walker 2011). The lit-
erature contains several explanations for the conflicting evidence. Residen-
tial sorting may fail to be detected in aggregate population changes (Banzhaf 
and Walsh 2013). Depro et al. (2015) illustrate how the use of aggregated 
data can mask pollution-related sorting behavior at the micro level. Resi-
dential sorting could also fail to materialize if poor initial environmental 
quality leads to stigma or dynamic effects large enough to prevent subse-
quent cleanups from inducing neighborhood changes (Cameron and 
McConnaha 2006; Banzhaf et al. 2019). Still, the literature has not arrived 
at a full understanding of the conflicting evidence on sorting behavior (Ban-
zhaf et al. 2019). 

2.4. Research gaps  
In summary, existing literature shows that environmental policies targeting 
noise and air pollution may generate benefits in terms of improved health 
and higher housing values. These benefits can be unevenly distributed across 
socioeconomic groups, e.g., because of differences in baseline pollution ex-
posure and vulnerability to pollution. Some research also suggests that en-
vironmental policies induce changes in neighborhood demographics, as pol-
lution reductions attract individuals with higher willingness to pay for en-
vironmental quality.  

The reviewed literature remains inconclusive about several questions, five 
of which are dealt with in this thesis. First, do noise mitigation measures 
affect cardiovascular health risk? This question is investigated in Essay 1, 
through the examination of the impact of a noise mitigation program on 
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the risk of cardiovascular diseases among residents. Second, what is the dis-
tributional nature of noise mitigation measures? This issue is analyzed in 
Essay 1 and Essay 2. The latter study estimates the housing value gains from 
noise mitigation. The results from the two essays show how benefits in 
terms of housing values and health are distributed among different socioec-
onomic groups of residents. The third question is the extent to which hous-
ing values capitalize the health effects of pollution control. This topic is in-
vestigated by comparing the monetized health effects of noise mitigation 
from Essay 1 to the housing market impacts of noise mitigation from Essay 
2. The fourth question is whether the conflicting evidence on residential 
sorting have other explanations than the ones put forward in existing liter-
ature? Essay 3 seeks to answer this question by analyzing the residential 
sorting responses in the housing market following the renewal of an airport 
concession agreement. The fifth and final question is whether emission 
standards in shipping generate improvements in air quality and health? Es-
say 4 evaluates the tightening of the sulfur limit implemented in an emission 
control area in 2015. The following section provides a longer summary of 
each of the four essays.  
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3. Summary of essays 

Essay 1: A Sound Environment: Health Effects of Traffic Noise 
Mitigation 
The aim of this study is to estimate the health effects of noise mitigation. 
The study analyses a nationwide noise mitigation program run by the Swe-
dish Road Administration (SRA) that installed noise barriers and façade in-
sulation in dwellings exposed to excessive noise levels. The analysis covers 
individuals residing in the dwellings considered for the noise mitigation pro-
gram by the SRA.  

The outcome variables are constructed from hospitalization records and 
measure the yearly prevalence of four cardiovascular diseases (hypertension, 
atherosclerosis, stroke and ischemic heart disease). I also make use of data 
from the SRA to identify the subset of dwellings that were provided noise 
mitigation and the year of implementation. I restrict the sample to approx-
imately 10,000 individuals residing in the same dwelling throughout the pe-
riod of study (2003–2017).   

The research strategy is based on an event study specification that com-
pares the development of health risks among individuals receiving noise mit-
igation to the risk among individuals in untreated homes. Consistent with 
the identifying assumption, individuals in treated homes have similar char-
acteristics compared to individuals in the control group and there is no sign 
of health risks deviating between the groups in the pre-treatment period. 

Results reveal that noise mitigation measures lead to significant health 
benefits. Compared to the control group, the risk of any cardiovascular dis-
ease drops by 6–7 percent after five years from the date of noise mitigation 
and 12–14 percent after ten years. The risk reduction is completely driven 
by reduced incidence of hypertension (high blood pressure) and stroke. Of 
the total risk reduction by year ten, two thirds is due to lower risk of hyper-
tension and one third is due to lower risk of stroke. Health effects occur 
primarily among the population with lower income and those with lower 
education levels. This pattern suggests that these groups have higher under-
lying risk factors and are more vulnerable to noise pollution.  

The reduction in disease risk produces public benefits in terms of reduced 
health care expenditures and private benefits in terms of avoided disutility 
cost of a disease. Estimates of the social costs of stroke from the literature 
and the estimated stroke risk reduction imply a private valuation of 24,000 
SEK per measure and public savings in health care expenditures of 9,826 
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SEK per measure. Adding these two components implies private and public 
health benefits that amount to three quarters of the program investment 
cost. 

Essay 2: A Sound Investment? Traffic Noise Mitigation and Prop-
erty Values 
This study estimates the benefits of noise mitigation through its effect on 
property prices. As in Essay 1, the analysis considers the noise mitigation 
program that provided noise barriers and façade insulation to dwellings ex-
posed to excessive noise levels. The analysis is based on data on properties 
whose program eligibility was assessed by the SRA. These data are matched 
to administrative records on the attributes and sales prices of properties sold 
between 1999 and 2017.  

The research design exploits the fact that the SRA assessed properties' 
program eligibility by calculating the level of noise exposure and evaluating 
whether a measure would be technologically and economically feasible. I 
make use of this feature in a differences-in-differences (DD) model, in which 
the treatment group consists of properties that were provided noise mitiga-
tion and the control group contains those that were not. The DD estimator 
compares the change in sales prices before relative to after an SRA assess-
ment between treatment group and control group properties.  

Result show that the noise mitigation raised property prices by 10–12 
percent on average. The increase presumably reflects the benefits associated 
with reduced noise exposure levels and improvements in energy efficiency 
due to additional dwelling insulation. Heterogeneity analyses show larger 
price increases for properties with lower initial energy efficiency and exte-
rior quality. This result suggests that noise mitigation produced larger noise 
reductions and improvements in energy efficiency among homes with worse 
initial insulation.  

Accounting for the investment cost of the measures, the benefits in terms 
of housing price appreciation are 140–170 percent of the program cost. By 
the metric of housing values, the average benefits of noise mitigation clearly 
exceed the costs. I also consider the distribution of benefits across property 
types and income groups. I find that gains in housing values are evenly dis-
tributed over the range of the income distribution where most property 
owners are, but considerably smaller for top earners. Results indicate that 
because price gains are smaller for properties with higher energy efficiency 
and exterior quality, and top earners sort to these properties, the distribu-
tion of benefits are progressive at the higher end of the income distribution.  
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Essay 3: Noisy Neighborhood but Nice House? Pollution and the 
Choice of Residential Location and Housing Quality 
This essay deals with residential sorting, i.e., shift in neighborhood de-
mographics in response to local pollution changes. The literature remains 
inconclusive about the extent to which residential sorting takes place (Ban-
zhaf et al. 2019). Many empirical applications focus on the sorting response 
to a single environmental factor, while holding constant other determinants 
of residential location. There is less evidence of the role of structural housing 
attributes, despite the importance of these factors in households' residential 
choice.  

The study asks how information about environmental pollution affects 
neighborhood demographics and households' choice of housing quality. 
The empirical setting is the housing market surrounding a city airport in 
Stockholm. In September 2007, there was a public announcement of the 
renewal of the airport concession contract, four years before contract ter-
mination. I treat the announcement as a shock to households' expectations 
about future environmental quality for the properties exposed to noise pol-
lution from the airport. I construct a control group of properties located in 
the same housing market but further away from the airport. The analysis is 
based on data on sales prices, property attributes and socioeconomic char-
acteristics of home buyers.  

I first provide evidence that the announcement serves as a shock to house-
holds' expectations. There was no mentioning of the airport in local or na-
tional media in the nine-month period prior to the announcement. In addi-
tion, the announcement caused property prices to drop in the treatment area 
relative to control areas. This finding indicates that households did not an-
ticipate the announcement nor fully believed that the airport would con-
tinue to operate in the future.  

I subsequently investigate residential sorting responses to the announce-
ment. I find that the average household buying a property in the treatment 
area had lower income after the announcement compared to before, relative 
to the development in the control area. This effect is partly due to a decline 
in the share of top earners in the treatment area. Thus, the announcement 
appears to have induced income-related residential sorting. I also analyze 
the impact of the announcement on households' choice of housing quality. 
I find that high-income households that located to the treatment area post-
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announcement opted for homes with better quality compared to high-in-
come households locating elsewhere. There were no such changes among 
home buyers with lower income.  

These findings suggest that higher-income households respond along at 
least two margins when subject to a pollution shock. Some sort away from 
the area, others locate in the area but opt for homes with better quality. The 
degree of residential sorting thus depends on whether households respond 
along the housing quality margin. This result offers one explanation as to 
why the literature contains contradictory conclusions about residential sort-
ing.  

Essay 4: The Coast is Clear: Impacts of Shipping Emission Stand-
ards on Air Quality and Infant Health 
Marine fuel standards target harmful emissions of air pollutants from ship-
ping. Sulfur standards are defined in terms of a limit on the maximum sulfur 
content allowed in marine fuel and is expressed in percent by mass. Several 
countries are considering adopting standards stricter than the current global 
one of 0.5 percent, but the associated benefits and cost are contested. It is 
not clear whether additional tightening of the cap would generate meaning-
ful improvements in air quality and health.  

This study analyses the tightening of the sulfur limit from 1 to 0.1 per-
cent, implemented in 2015 in a sulfur emission control area in north-west-
ern Europe. The analysis uses information about the incidence of low birth-
weight between 2010 and 2017 for administrative areas in England and 
Wales, known as local authorities. I also construct local authority-level 
measures of air pollution from air quality readings, which are available for 
one third of the sample.  

The identification strategy is based on the idea that exposure to shipping 
pollution depends on distance to the coastline. I classify local authorities to 
the treatment group if they are located within 35 kilometers of the coast to 
the sulfur emission control area, which includes the English Channel and 
the North Sea. The control group consist of the other local authorities. Es-
timates of the sulfur cap impacts are based on a difference-in-differences 
model that compares the change in outcomes before and after the stricter 
sulfur cap in 2015 for coastal areas relative to control areas. To make 
groups more comparable, I reweight control areas using inverse probability 
weights, constructed from propensity scores. This strategy puts more weight 
on control group areas more likely to be coastal and less weight on those 
unlikely to be coastal.  
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The estimates reveal that the stricter sulfur limit improved air quality in 
coastal areas. Concentrations of SO2 fell by 0.58 microgram per cubic meter 
(μg/m3), or 22 percent, in the three-year period following the new sulfur 
cap. PM2.5 levels dropped by 0.76 μg/m3, or 6 percent. Results for low birth-
weight are mixed. There is no evidence of a change in the full sample, while 
estimates for the sample of local authorities with air quality monitors sug-
gest that the sulfur cap improved infant health. Within this subsample, the 
sulfur cap is estimated to have lowered the incidence of low birthweight in 
coastal areas by 0.47 percentage points, or 7 percent. There is suggestive 
evidence that the effect disparities between the samples arise because areas 
with air quality monitors experienced larger air pollution reductions and 
contained populations more vulnerable to air pollution. 

Based on fuel price differentials, I estimate the cost to shippers of com-
plying with the sulfur regulation to be $1.8 billion per year. The reduction 
in the rate of low birthweight generates benefits in terms of reduced expend-
itures on care for low birthweight infants and gains in lifetime earnings as-
sociated with higher birthweight. I estimate these savings to $30–43 million, 
depending on the estimated cost of neonatal care. These benefits are thus 
marginal (about 2 percent) compared to the compliance cost.  
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4. Discussion 

4.1. Contributions  
This thesis makes five main contributions to existing literature. First, it pro-
vides novel empirical evidence of significant reductions in cardiovascular 
health risks due to noise interventions in the residential environment. The 
health outcomes are based on hospitalization records, which avoids prob-
lems associated with self-reported health (Basner and McGuire 2018). The 
15-year long panel of health outcomes permits the detection of noise-in-
duced health effects, which are believed to occur especially after long-term 
exposure (Münzel et al. 2018). These two features allow for stronger claims 
about the causal interpretation of the estimates.  

Second, the thesis adds to the literature on the distributional impacts of 
environmental policy by providing new evidence of the health and housing 
value gains of noise mitigation programs. The analyzed noise mitigation 
measures produce markedly larger health benefits for individuals with lower 
income and education levels. One interpretation of this finding is that these 
groups are more vulnerable to noise exposure and thus benefitted more 
from a given noise reduction. The housing value gains from noise mitigation 
are on the other hand evenly distributed across most income groups. The 
exception is top earners, who experienced considerably smaller house price 
appreciations. These results appear to be driven by top earners sorting to 
dwellings with relatively good initial insulation, and hence, not experiencing 
the same pollution reduction as owners of properties with poor initial insu-
lation. Thus, the distribution of housing value gains was uniform across 
most property owners and progressive at the higher end of the income dis-
tribution.  

Third, the thesis provides new evidence on the extent to which housing 
values capitalize the health effects of pollution control. The average noise 
mitigation measure is estimated to increase housing values by 110,000–
130,000 SEK. In comparison, households' willingness to pay for the esti-
mated health risk reduction amounts to approximately 24,000 SEK per 
measure, about one fifth of the total valuation in the housing market. These 
figures should be interpreted with some caution since estimates refer to sam-
ples that do not overlap completely and the estimates depend on assump-
tions about individuals' valuation of morbidity risks. Taken at face value 
though, the results imply that a large majority of individuals' valuation of 
environmental quality consists of factors other than their willingness to pay 
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to reduce health risks. In the setting studied, these factors likely include im-
proved energy efficiency due to dwelling insulation. 

Fourth, the thesis provides a new explanation as to why the literature is 
inconclusive about the degree to which neighborhood demographics shift in 
response to pollution shocks. The thesis demonstrates that the degree of 
sorting can depend on whether households respond along the housing qual-
ity margin. Sorting in response to pollution shocks will be less pronounced 
if high-income households opt for higher-quality homes in the polluted area 
instead of locating elsewhere. These results are based on micro data on in-
dividual moves, which is a novel feature in the residential sorting literature. 
The use of these micro data avoids problems associated with detecting sort-
ing in aggregated population changes (Depro et al. 2015).   

Finally, the thesis fills a gap in the economics literature by providing 
quasi-experimental evidence of the impacts of marine fuel regulation on air 
pollution and infant health. The estimated improvements in air quality and 
health are in line with results from studies in the natural sciences on the 
impacts of shipping (Corbett et al. 2007; Eyring et al. 2005) and marine fuel 
regulations (Winebrake et al. 2009; Sofiev et al. 2018).  

4.2. Policy implications 
The thesis reaches several conclusions relevant to environmental policy. 
One is that noise mitigation through façade insulation and noise barriers 
produces significant health benefits to residents. The health effects occur 5 
to 10 years after implementation and are estimated on a sample of individ-
uals residing close to highways. Comparable gains are therefore more likely 
to result from implementation of similar measures in settings where noise 
levels are in the higher range and for the subsample of long-term residents.  

The effects on health and housing values from the noise mitigation pro-
gram have implications for the financing strategy of such programs. The 
public return on these investments, defined as the savings in health care and 
social care expenditures, are relatively low. Each SEK spent on the program 
brings back about 0.2 SEK in terms of public savings. The private returns 
to the noise mitigation measures are, on the other hand, substantial. Each 
SEK spent on noise mitigation measures generates 1.4–1.7 SEK back in 
terms of higher housing values. The large returns to property owners justify 
private (co-)financing of the investments, for instance through zero- or low-
interest loans to property owners. This lesson is likely to be particularly 
relevant for other environmental programs that reduce pollution through 
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physical restructuring of housing and generate private gains that are addi-
tional to the direct health benefits.  

The analysis of stricter sulfur regulation estimates reductions in air pol-
lution levels and the risk of low birthweight in coastal areas. These findings 
are relevant to the policy discussions in China, Mexico, and several Medi-
terranean countries, where additional tightening of the global sulfur cap of 
0.5 percent are being debated (U.S. White House 2016; Meidan 2019; Pa-
nagakos et al. 2019). The results in this thesis provide a benchmark for pre-
dicting the effects of tighter sulfur caps in other settings. The infant health 
improvement estimated in the study is concentrated to areas close to major 
shipping lanes and among the population with poor baseline health. The 
results are therefore more likely to generalize to similar settings elsewhere.  

The study of residential sorting documents how higher-income household 
respond to local pollution shocks by locating to other neighborhoods. This 
finding implies that policies that reduce local environmental quality, e.g., 
the construction of new transport infrastructure, are likely to induce a shift 
to residents with lower income. Such policies might therefore reinforce the 
negative relationship between income and pollution exposure, even when 
the policy is implemented in neighborhoods where initial income levels are 
high. This insight should be relevant in economic appraisal and distribu-
tional analysis of environmental policy. 

4.3. Limitations and future research  
There are aspects of the data, methodology and samples used in the essays 
that are important to have in mind when interpreting the results. As for the 
data, all essays make use of health and housing market outcomes from pop-
ulation registers maintained by national statistical offices. This enables 
larger population coverage and reduces the risk of sample selection.  Health 
outcomes are either based on hospitalization records (when measuring car-
diovascular health) or birth registers (when measuring the incidence of low 
birth weight), which avoids potential biases associated with self-reported 
health (Basner and McGuire 2018). However, these outcomes do not ac-
count for all health-related responses. Individuals also react to pollution by 
engaging in costly avoidance behavior and making defensive investments, 
like postponing activities on days with high pollution levels (Graff Zivin 
and Neidell 2009) and purchasing air purifiers (Ito and Zhang 2020). A 
fruitful area for future research is to study whether noise mitigation 
measures also provide welfare benefits in terms of reduced avoidance be-
havior and defensive investments.  
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Another aspect of the data used in the essays is the uncertainty about the 
amount of pollution reduction achieved by the policy instruments. In Essay 
1 and Essay 2, estimates of the decibel reduction due to noise mitigation are 
based on engineering assessments and acoustical measurements for a small 
set of properties. In Essay 4, air pollution levels are measured using readings 
from air quality monitors, but only for the subsample of areas with available 
air quality readings. In addition, constructing pollution measures for the 
areas in the sample involves a set of decisions on how to assign monitors to 
areas. There are uncertainties in this process, as evident from the changes in 
the estimates under different assignment strategies. Altogether, uncertainty 
about changes in pollution precludes a full understanding of the benefits 
generated by the policies. Advances in atmospheric dispersion modelling 
combined with quasi-experimental methods offer one way forward for fu-
ture research to enhance the knowledge of changes in air pollution induced 
by environmental policies (e.g., Barreca et al. 2021).  

As for methodological considerations, all essays in the thesis make use of 
quasi-experimental approaches to make stronger claims about the causal 
nature of the estimates. Some differences-in-differences approaches in this 
essay are also augmented using matching techniques based on propensity 
scores and alternative regression weights. Still, a causal interpretation of the 
results requires certain assumptions about the counterfactual change for the 
treatment group, some of which are inherently untestable in the difference-
in-differences model. Future research could therefore benefit from pursuing 
similar research questions using alternative empirical approaches, like in-
strumental variables designs, to further test the robustness of the results.  

As for the samples studied, estimates on the health effects of noise miti-
gation are based on the subset of population exposed to relatively high noise 
levels. One unresolved question is whether noise mitigation measures also 
produce health effects in settings with considerably lower exposure levels. 
Noise exposure as low as 53 decibels is classified as harmful in the WHO 
(2018) guidelines, suggesting that noise mitigation at this level could poten-
tially benefit residents' health. However, empirical evidence of these types 
of interventions is lacking. Whether noise mitigation at lower exposure lev-
els would generate meaningful health benefits is an open question that needs 
attention in future research.  

 
 



SAMUEL LINDGREN Pollution, Health and Housing Markets 
 

27 
  

References 
Anderson, M. L. (2020). As the wind blows: The effects of long-term expo-

sure to air pollution on mortality. Journal of the European Economic 
Association, 18(4), 1886–1927. 

Andersson, H., Jonsson, L., & Ögren, M. (2010). Property prices and ex-
posure to multiple noise sources: Hedonic regression with road and rail-
way noise. Environmental and Resource Economics, 45(1), 73–89. 

Amundsen, A. H., Klæboe, R., & Aasvang, G. M. (2011). The Norwegian 
Façade Insulation Study: The efficacy of façade insulation in reducing 
noise annoyance due to road traffic. The Journal of the Acoustical Soci-
ety of America, 129(3), 1381–1389. 

Auffhammer, M., & Kellogg, R. (2011). Clearing the air? The effects of 
gasoline content regulation on air quality. American Economic Re-
view, 101(6), 2687–2722. 

Baldauf, R., Thoma, E., Khlystov, A., Isakov, V., Bowker, G., Long, T., & 
Snow, R. (2008). Impacts of noise barriers on near-road air quality. At-
mospheric Environment, 42(32), 7502–7507. 

Bangjun, Z., Lili, S., & Guoqing, D. (2003). The influence of the visibility 
of the source on the subjective annoyance due to its noise. Applied 
Acoustics, 64(12), 1205–1215. 

Banzhaf, H., & McCormick, E. (2012). Moving beyond cleanup. The Po-
litical Economy of Environmental Justice, 23–51. 

Banzhaf, H. S., & Walsh, R. P. (2013). Segregation and Tiebout sorting: 
The link between place-based investments and neighborhood tip-
ping. Journal of Urban Economics, 74, 83–98. 

Banzhaf, S., Ma, L., & Timmins, C. (2019). Environmental justice: The eco-
nomics of race, place, and pollution. Journal of Economic Perspec-
tives, 33(1), 185–208. 

Barreca, A. I., Neidell, M., & Sanders, N. J. (2021). Long-run pollution 
exposure and mortality: Evidence from the Acid Rain Program. Journal 
of Public Economics, 200, 104440. 

Barnes, J. H., Chatterton, T. J., & Longhurst, J. W. (2019). Emissions vs 
exposure: Increasing injustice from road traffic-related air pollution in 



28 
 

SAMUEL LINDGREN  Pollution, Health and Housing Markets 
 

the United Kingdom. Transportation Research Part D: Transport and 
Environment, 73, 56–66. 

Basner, M., & McGuire, S. (2018). WHO environmental noise guidelines 
for the European region: a systematic review on environmental noise and 
effects on sleep. International journal of environmental research and 
public health, 15(3), 519. 

Bento, A., Freedman, M., & Lang, C. (2015). Who benefits from environ-
mental regulation? Evidence from the Clean Air Act Amendments. Re-
view of Economics and Statistics, 97(3), 610–622. 

Billings, S. B., & Schnepel, K. T. (2017). The value of a healthy home: Lead 
paint remediation and housing values. Journal of Public Economics, 
153, 69–81. 

Black, S. E., Devereux, P. J., & Salvanes, K. G. (2007). From the cradle to 
the labor market? The effect of birth weight on adult outcomes. The 
Quarterly Journal of Economics, 122(1), 409–439. 

Brown, A. L., & Van Kamp, I. (2017). WHO environmental noise guide-
lines for the European region: a systematic review of transport noise in-
terventions and their impacts on health. International Journal of Envi-
ronmental Research and Public Health, 14(8), 873. 

Cameron, T. A. (2014). Valuing morbidity in environmental benefit-cost 
analysis. Annual Review of Resource Economics, 6(1), 249–272. 

Cameron, T. A., & McConnaha, I. T. (2006). Evidence of environmental 
migration. Land Economics, 82(2), 273–290.  

Chay, K. Y., & Greenstone, M. (2005). Does air quality matter? Evidence 
from the housing market. Journal of political Economy, 113(2), 376–
424. 

Cohen, A. J., Brauer, M., Burnett, R., Anderson, H. R., Frostad, J., Estep, 
K., ... & Forouzanfar, M. H. (2017). Estimates and 25-year trends of the 
global burden of disease attributable to ambient air pollution: an analy-
sis of data from the Global Burden of Diseases Study 2015. The Lan-
cet, 389(10082), 1907–1918. 

Corbett, J. J., & Koehler, H. W. (2003). Updated emissions from ocean 
shipping. Journal of Geophysical Research: Atmospheres, 108(D20). 



SAMUEL LINDGREN Pollution, Health and Housing Markets 
 

29 
  

Corbett, J. J., Winebrake, J. J., Green, E. H., Kasibhatla, P., Eyring, V., & 
Lauer, A. (2007). Mortality from ship emissions: a global assess-
ment. Environmental Science & Technology, 41(24), 8512–8518. 

Currie, J., Davis, L., Greenstone, M., & Walker, R. (2015). Environmental 
health risks and housing values: evidence from 1,600 toxic plant open-
ings and closings. American Economic Review, 105(2), 678–709. 

Currie, J., & Walker, R. (2011). Traffic congestion and infant health: Evi-
dence from E-ZPass. American Economic Journal: Applied Economics, 
3(1), 65–90. 

Currie, J., & Walker, R. (2019). What do economists have to say about the 
Clean Air Act 50 years after the establishment of the Environmental Pro-
tection Agency? Journal of Economic Perspectives, 33(4), 3–26. 

Depro, B., Timmins, C., & O’Neil, M. (2015). White flight and coming to 
the nuisance: can residential mobility explain environmental injus-
tice? Journal of the Association of Environmental and Resource Econo-
mists, 2(3), 439–468. 

Deschênes, O., Greenstone, M., & Shapiro, J. S. (2017). Defensive invest-
ments and the demand for air quality: Evidence from the NOx budget 
program. American Economic Review, 107(10), 2958–89. 

European Environmental Agency (2019a). Air quality in Europe – 2019 re-
port. EEA Report 10. 

European Environmental Agency (2019b). Environmental noise in Europe 
– 2020. EEA Report 22. 

Eyring, V., Köhler, H. W., Van Aardenne, J., & Lauer, A. (2005). Emissions 
from international shipping: 1. The last 50 years. Journal of Geophysical 
Research: Atmospheres, 110(D17). 

Freeman III, A. M., Herriges, J. A., & Kling, C. L. (2014). The measurement 
of environmental and resource values: theory and methods. Routledge. 

Gerarden, T. D., Newell, R. G., & Stavins, R. N. (2017). Assessing the en-
ergy-efficiency gap. Journal of Economic Literature, 55(4), 1486–1525. 

Graff Zivin, J., & Neidell, M. (2009). Days of haze: Environmental infor-
mation disclosure and intertemporal avoidance behavior. Journal of En-
vironmental Economics and Management, 58(2), 119–128. 



30 
 

SAMUEL LINDGREN  Pollution, Health and Housing Markets 
 

Grainger, C. A. (2012). The distributional effects of pollution regulations: 
Do renters fully pay for cleaner air? Journal of Public Economics, 96(9–
10), 840–852. 

Hammitt, J. K., & Haninger, K. (2017). Valuing nonfatal health risk as a 
function of illness severity and duration: Benefit transfer using 
QALYs. Journal of Environmental Economics and Management, 82, 
17–38. 

Hsiang, S., Oliva, P., & Walker, R. (2019). The distribution of environmen-
tal damages. Review of Environmental Economics and Policy, 13(1), 
83–103. 

Ito, K., & Zhang, S. (2020). Willingness to pay for clean air: Evidence from 
air purifier markets in China. Journal of Political Economy, 128(5), 
1627–1672. 

Jans, J., Johansson, P., & Nilsson, J. P. (2018). Economic status, air quality, 
and child health: Evidence from inversion episodes. Journal of Health 
Economics, 61, 220–232. 

Kloth, M., Vancluysen, K., Clement, F., & Ellebjerg, P. L. (2008). Practi-
tioner handbook for local noise action plans. Recommendations from 
the SILENCE project co-funded by the European Commission, DG Re-
search. 

Lang, C. (2015). The dynamics of house price responsiveness and locational 
sorting: Evidence from air quality changes. Regional Science and Urban 
Economics, 52, 71–82. 

Lang, C., & Cavanagh, P. (2018). Incomplete Information and Adverse Im-
pacts of Environmental Cleanup. Land Economics, 94(3), 386–404. 

Marcus, M. (2017). On the road to recovery: Gasoline content regulations 
and child health. Journal of Health Economics, 54, 98–123. 

Meidan, M. (2019). China and IMO 2020. Technical report. Oxford Insti-
tute for Energy Studies. 

Münzel, T., Sørensen, M., Gori, T., Schmidt, F. P., Rao, X., Brook, F. R., 
... & Rajagopalan, S. (2017). Environmental stressors and cardio-meta-
bolic disease: part II–mechanistic insights. European Heart Jour-
nal, 38(8), 557–564. 



SAMUEL LINDGREN Pollution, Health and Housing Markets 
 

31 
  

Münzel, T., Schmidt, F. P., Steven, S., Herzog, J., Daiber, A., & Sørensen, 
M. (2018). Environmental noise and the cardiovascular system. Journal 
of the American College of Cardiology, 71(6), 688–697. 

Moretti, E., & Neidell, M. (2011). Pollution, health, and avoidance behav-
ior evidence from the ports of Los Angeles. Journal of Human Re-
sources, 46(1), 154–175. 

Nelson, J. P. (2008). Hedonic property value studies of transportation noise: 
aircraft and road traffic. In Hedonic methods in housing markets (pp. 
57–82). Springer, New York, NY. 

Nilsson, M. E., & Berglund, B. (2006). Noise annoyance and activity dis-
turbance before and after the erection of a roadside noise barrier. The 
Journal of the Acoustical Society of America, 119(4), 2178–2188. 

Panagakos, G. P., Stamatopoulou, E. V., & Psaraftis, H. N. (2014). The 
possible designation of the Mediterranean Sea as a SECA: A case 
study. Transportation Research Part D: Transport and Environ-
ment, 28, 74–90. 

Pope, J. C. (2008). Buyer information and the hedonic: the impact of a seller 
disclosure on the implicit price for airport noise. Journal of Urban Eco-
nomics, 63(2), 498–516. 

Ringquist, E. J. (2005). Assessing evidence of environmental inequities: A 
meta‐ analysis. Journal of Policy Analysis and Management, 24(2), 223–
247. 

Rosen, S. (1974). Hedonic prices and implicit markets: product differentia-
tion in pure competition. Journal of Political Economy, 82(1), 34–55. 

Schlenker, W., & Walker, W. R. (2016). Airports, air pollution, and con-
temporaneous health. The Review of Economic Studies, 83(2), 768–
809. 

Sieg, H., Smith, V. K., Banzhaf, H. S., & Walsh, R. (2004). Estimating the 
general equilibrium benefits of large changes in spatially delineated pub-
lic goods. In Distributional Effects of Environmental and Energy Pol-
icy (pp. 435–465). Routledge. 

Sofiev, M., Winebrake, J. J., Johansson, L., Carr, E. W., Prank, M., Soares, 
J., ... & Corbett, J. J. (2018). Cleaner fuels for ships provide public 



32 
 

SAMUEL LINDGREN  Pollution, Health and Housing Markets 
 

health benefits with climate tradeoffs. Nature Communications, 9(1), 1–
12. 

U.S. EPA. (2017). Integrated Science Assessment (ISA) for Sulfur Oxides–
Health Criteria. Final Report. Washington, DC. 

U.S. EPA. (2017). Integrated Science Assessment (ISA) for Particulate Mat-
ter. Washington, DC. 

U.S. White House. (2016). North American Climate, Clean Energy, and En-
vironment Partnership Action Plan. Office of the Press Secretary. 

Van Kempen, E., Casas, M., Pershagen, G., & Foraster, M. (2018). WHO 
environmental noise guidelines for the European region: a systematic re-
view on environmental noise and cardiovascular and metabolic effects: 
a summary. International Journal of Environmental Research and Pub-
lic Health, 15(2), 379. 

World Health Organization. (2011). Burden of disease from environmental 
noise: Quantification of healthy life years lost in Europe. World Health 
Organization. Regional Office for Europe. 

World Health Organization. (2018). Environmental noise guidelines for the 
European region. World Health Organization. Regional Office for Eu-
rope. 

Winebrake, J. J., Corbett, J. J., Green, E. H., Lauer, A., & Eyring, V. (2009). 
Mitigating the health impacts of pollution from oceangoing shipping: an 
assessment of low-sulfur fuel mandates. Environmental Science & Tech-
nology, 43(13), 4776–4782. 

 



Publications in the series 
Örebro Studies in Economics

1. Lundin, Nannan (2003): International Competition and Firm-
Level Performance. – Microeconomic Evidence from Swedish 
Manufacturing in the 1990s. Licentiate thesis.

2. Yun, Lihong (2004): Productivity and Inter-Industry Wages. 
Licentiate thesis.

3. Poldahl, Andreas (2004): Productivity and R&D. Evidence from 
Swedish Firm Level Data. Licentiate thesis.

4.  Lundin, Nannan (2004): Impact of International Competition 
on Swedish Manufacturing. Individual and Firm-Level Evidence 
from 1990s. 

5. Karpaty, Patrik (2004): Does Foreign Ownership Matter?  
Evidence from Swedish firm Level Data. Licentiate thesis.

6. Yun, Lihong (2005): Labour Productivity and International Trade.

7. Poldahl, Andreas (2005): The impact of competition and 
innovation on firm performance.

8. Karpaty, Patrik (2006): Does Foreign Ownership Matter? 
Multinational Firms, Productivity and Spillovers.

9. Bandick, Roger (2005): Wages and employment in multinationals. 
Microeconomic evidence from Swedish manufacturing.  
Licentiate thesis.

10. Bångman, Gunnel (2006): Equity in welfare evaluations 
– The rationale for and effects of distributional weighting.

11. Aranki, Ted (2006) Wages, unemployment and regional 
differences – empirical studies of the Palestinian labor market.

12. Svantesson, Elisabeth (2006): “Determinants of Immigrants’ 
Early Labour Market Integration” (Essay 1). “Do Introduction 
Programs Affect the Probability for Immigrants getting Work?” 
(Essay 2).

13. Lindberg, Gunnar (2006): Valuation and Pricing of Traffic Safety.

14. Svensson, Mikael (2007): What is a Life Worth? Methodological 
Issues in Estimating the Value of a Statistical Life.



15. Bandick, Roger (2008): Multinationals, Employment and Wages.
Microeconomics Evidence from Swedish Manufacturing.

17. Krüger, Niclas A. (2009): Infrastructure Investment Planning
under Uncertainty.

18. Swärdh, Jan-Erik (2009): Commuting Time Choice and the Value
of Travel Time.

19. Bohlin, Lars (2010): Taxation of Intermediate Goods.
A CGE Analysis.

20. Arvidsson, Sara (2010): Essays on Asymmetric Information in the
Automobile Insurance Market.

21. Sund, Björn (2010): Economic evaluation, value of life, stated
preference methodology and determinants of risks.

22. Ahlberg, Joakim (2012): Multi-unit common value auctions:
Theory and experiments.

23. Lodefalk, Magnus (2013): Tackling Barriers to Firm Trade.
Liberalisation, Migration, and Servicification.

24. Liu, Xing (2013): Transport and Environmental Incentive Policy
Instruments – Effects and Interactions.

25. Elert, Niklas (2014): Economic Dynamism.

26. Ekblad, Kristin (2014): The Economics of Sickness Absence
– Social Interaction, Local Cultures and Working Conditions.

27. Yarmukhamedov, Sherzod (2014): A study of asymmetric
information problems in vehicle insurance.

28. Vimefall, Elin (2015): Essays on Child Education, Child Labor and
the Agricultural Economy.

29 Stake, Johan Y. (2015): Essays on quality evaluation and bidding
behavior in public procurement auctions.

30. Odolinski, Kristofer (2015): Reforming a publicly owned monopoly:
costs and incentives in railway maintenance.

31. Sayeed, Yeasmin (2015): Child Marriage, Human Development
and Welfare. Using Public Spending, Taxation and Conditional
Cash Transfers as Policy Instruments.



32. Thureson, Disa (2016): Cost- benefit analysis of climate policy and
long term public investments.

33. Värja, Emelie (2016): Local public expenditure: Equality, quality
and growth.

34. Widell, Lars M. (2016): Essays in International Trade: Measurement,
Product Quality, Input-Output Modelling and Tax Evasion.

35. Persson, Mattias (2016): Economic Evaluation of Mental Health
Interventions for Children and Adolescents: the Case of Sweden.

36. Mai, Anh (2017): Organizing for efficiency. Essay on merger
polices, independence of authorities, and technology diffusion.

37. Bornhäll, Anders (2017): Unseen job creators and firm growth
barriers: The role of capital constraints and seniority rules.

38. Johannesson, Louise (2018): Settling disputes at the World Trade
Organization.

39. Tang, Aili (2018): Firm dynamics and competition in the electricty
market.

40. Savsin, Selen (2018): Essays on Offshoring, Labor Demand and
Hypothetical Bias in Choice Experiments.

41. Knezevic, David (2019): The Treasurer’s Guide to the Municipality
– Essays on Sub-Sovereign Finance.

42. Gidehag, Anton (2020): Understanding Firm Behavior – The Role
of Recruitments and Institutional Reforms.

43. Karlsson, Johan (2020): Essays on Family Firms and Firm Growth
Barriers.

44. Nordström, Martin (2020): Unconventional monetary policy at
the international, national and local level.

45. Deschamps-Laporte, Jean-Philippe (2020): Essays on welfare and
debt.

46. Lindgren, Samuel (2021): Pollution, Health and Housing Markets:
Essays on the Consequences of Environmental Policy.


	B mall_Samuel Lindgren 3sept.pdf
	1. Introduction
	2. Background
	2.1. Health effects of noise and air pollution
	2.2. Housing market effects of noise and air pollution
	2.3. Distribution of benefits from environmental policy
	2.4. Research gaps
	3. Summary of essays
	Essay 1: A Sound Environment: Health Effects of Traffic Noise Mitigation
	Essay 2: A Sound Investment? Traffic Noise Mitigation and Property Values
	Essay 3: Noisy Neighborhood but Nice House? Pollution and the Choice of Residential Location and Housing Quality
	Essay 4: The Coast is Clear: Impacts of Shipping Emission Standards on Air Quality and Infant Health
	4. Discussion
	4.1. Contributions
	4.2. Policy implications
	4.3. Limitations and future research
	References



<<
  /ASCII85EncodePages false
  /AllowPSXObjects false
  /AllowTransparency false
  /AlwaysEmbed [
    true
  ]
  /AntiAliasColorImages false
  /AntiAliasGrayImages false
  /AntiAliasMonoImages false
  /AutoFilterColorImages true
  /AutoFilterGrayImages true
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CheckCompliance [
    /None
  ]
  /ColorACSImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /ColorConversionStrategy /LeaveColorUnchanged
  /ColorImageAutoFilterStrategy /JPEG
  /ColorImageDepth -1
  /ColorImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /ColorImageDownsampleThreshold 1.50000
  /ColorImageDownsampleType /Bicubic
  /ColorImageFilter /DCTEncode
  /ColorImageMinDownsampleDepth 1
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /ColorImageResolution 300
  /ColorSettingsFile ()
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /CreateJDFFile false
  /CreateJobTicket false
  /CropColorImages false
  /CropGrayImages false
  /CropMonoImages false
  /DSCReportingLevel 0
  /DefaultRenderingIntent /Default
  /Description <<

  >>
  /DetectBlends true
  /DetectCurves 0
  /DoThumbnails false
  /DownsampleColorImages true
  /DownsampleGrayImages true
  /DownsampleMonoImages true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /EmbedOpenType false
  /EmitDSCWarnings false
  /EncodeColorImages true
  /EncodeGrayImages true
  /EncodeMonoImages true
  /EndPage -1
  /GrayACSImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /GrayImageAutoFilterStrategy /JPEG
  /GrayImageDepth -1
  /GrayImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /GrayImageDownsampleThreshold 1.50000
  /GrayImageDownsampleType /Bicubic
  /GrayImageFilter /DCTEncode
  /GrayImageMinDownsampleDepth 2
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /GrayImageResolution 300
  /ImageMemory 1048576
  /JPEG2000ColorACSImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000ColorImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000GrayACSImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000GrayImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /LockDistillerParams false
  /MaxSubsetPct 100
  /MonoImageDepth -1
  /MonoImageDict <<
    /K -1
  >>
  /MonoImageDownsampleThreshold 1.50000
  /MonoImageDownsampleType /Bicubic
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /MonoImageResolution 1200
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /NeverEmbed [
    true
  ]
  /OPM 1
  /Optimize true
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.25000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXBleedBoxToTrimBoxOffset [
    0
    0
    0
    0
  ]
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXOutputCondition ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputIntentProfile ()
  /PDFXRegistryName ()
  /PDFXSetBleedBoxToMediaBox true
  /PDFXTrapped /False
  /PDFXTrimBoxToMediaBoxOffset [
    0
    0
    0
    0
  ]
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /ParseICCProfilesInComments true
  /PassThroughJPEGImages true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /sRGBProfile (sRGB IEC61966-2.1)
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




