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Abstract

This thesis is, to its nature, somewhat wide inpecdhe common denominator for the
included essays is regional economics. Within ti@sy wide area of research, the thesis is
divided rather sharply between one part regardimagling of emission permits in the
international aviation sector and another part eamed with real estate markets. The basis of
this thesis is five essays all written for the msg of peer reviewed publication.

The first topic includes three essays; the firsivales an overview of previous emissions
trading schemes which allow us to learn for fufpoécy designs when including new sectors
or creating new trading schemes. The second eg®ayah estimating elasticities for domestic
air travel in Sweden. The third essay, takes arlyhca approach to scrutinizing the
proposed barrier of trade between the internatiameltion sector and the stationary sources
within the EU ETS.

The second topic is motivated by the structuradaations that two municipalities in the
northern part of Sweden are currently undergointge Tirst essay on this topic, the fourth
essay of this thesis, concerns redistributions edlth that occur when moving a city center.
The fifth and final essay approaches the problermeésuring an effect of information on

house values with small quantities of data, sudls &g case for Gallivare municipality.

Keywords. Regional economics, aviation, emissions tradingphe& modelling, wealth

distribution
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1. Introduction

This doctoral thesis is based on 5 essays, alliwttie realms of the somewhat broad
topic regional economics. To break it down furthére essays can be divided into two
categories. The first three, that were all includedny licentiate thesis, deal with questions
related to the inclusion of the international awiatsector in the EU emissions trading
scheme. The last two essays concern questionsatisst because of current and future
changes that two mining communities in the northgant of Sweden are currently going
through. Primarily, |1 have been working from a nuetblogical perspective. To me this
makes sense as | view the process of writing aodalcthesis, primarily as a learning process,
rather than a result oriented one. My main goahhie past few years have been to develop
the necessary skills, and the toolbox, to condesgarch independently; after all, that is what
is expected of me in the future. This introductooyer essay will be devoted to issues that
have been left out from the included essays, dubffierent reasons. When writing scientific
papers for journal publication, it is only natutalleave out large parts of the work that has
been carried out in the process. For example, tethadological approach may include
several similar modelling approaches that all lemdhe same qualitative conclusions, but
only one might be accounted for in the finishedgraplowever, one of the largest parts of the
work, the collection of data, seems to me, the paat receives the least attention in the
published paper compared to the effort put intdvgahg it. This is of course only natural, a
lot of time goes into building data bases contajrafi that we are interested in controlling for
when doing quantitative empirical analyses, howet@rwrite about this process in each

paper would be tedious and lengthy.



2. Data availability and methodological approach

In this thesis, three of the included essays areuantitative empirical nature. As
mentioned earlier, a major part of conducting erogiranalyses lies in the collection and
treatment of data. Since this part is generalliydet or marginalized in the final product, the
publishable article, a greater discussion regardimg crucial part of empirical work will
provided here. The discussion is largely derivednfthe experiences in handling data that |
have had during the process of writing these essays

The starting point of all quantitative empiricaladyses is of course availability of useful
data. If the problem at hand cannot be measuredsatisfying way, it is simply not a good
candidate for quantitative empirical analysis. éimg areas, detailed descriptive data is more
often than not difficult to come by; individual #&l behaviour (Essay 2), to hame one; geo
referenced transactions of properties (Essays 4artd name another. The quality of data is
of course also of great importance when it comethaostatistical inferences and qualitative
conclusions we want to make from the analysis.niitely, what we are interested in is to be
able to say something about causal relationshipgdes variable. That is, we want to be able
to say that A happens, and it causes B to hapmérsimply that A and B move together or in
opposite directions. Causal relationships are afs®hard to prove and it is often argued that
experimental data is necessary when we want tcatadkit causality. For example, Quinn and
Keough (2002) argue that;

“Causality can only be demonstrated by carefulaegeand experimentation,
not by a particular statistical analysis”
(Quinn and Keough, 2002, p. 154).
Experiments are of course available in econominck @ften conducted in a classroom

setting. While experiments of this sort help anss@me types of questions, they are not

appropriate for others. Rather than conductingelatple experiments, economists often tend



to look for natural experimental settings where tgmups, similar to each other, have
received different treatment. Comparison betweentwo groups before and after treatment
will allow conclusions on causal effects. The dowdags that natural experiments are hard to
find. In Essay 5 it is argued that the municipabfyGallivare and the current situation with
the mine affecting residential areas can be vieagd natural experiment. The treatment, in
this case the need to evacuate, is only given solsample of the entire population. All
external effects, such as general economic comgitizvould apply to the whole sample, and
thus it can be argued that effects taking placa a&ertain point in time are caused by
information regarding evacuation, and not some rothelerlying factor. Of course, this
“natural” experiment is not a perfect controlledpeximent in that treatment and control
groups were not chosen at random. Some other yntpdnd unmeasured factor could have
spurred this pattern.

All quantitative approaches aimed at making infeesnfrom data concern a limited set of
variables of interest and it is assumed that eliargtelse is equal and that the estimated
relationship is the true relationship between the variables if interest. Without conducting
controlled experiments, however, we can rarelythay everything else is equal and thus we
attempt to control for all that which is assumed twobe equal. Now, in addition to finding
measures of the two variables of interest, we hbee to find measures of a set of control
variables. This leads to even further demands aiability of good and reliable data. One
guestion that follows from this is; what should de when the data available to us is not
perfect? | would like to argue that, even withdoatt perfect data set, we can still find an
indication of answers to the questions that we hawe although our results might not be
perfectly accurate, they will provide good estinsdr®m which we can draw our conclusions.
To me, it becomes immensely important to rely aoand theoretical base from which we

can derive theoretical expectations. After all, ramkledging that we cannot make a perfect
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case for causal relationships without generating data through experiments, at least the
reliability of our empirical estimates can be qumstd using our expectations. Finding
empirical evidence that confirms theoretical expgahs builds a stronger case than simply
finding empirical evidence that cannot be theoedtycexplained.

| have yet to come by a dataset containing all tligem to be relevant and important to
answer the questions set out to be answered. Ysubk case is rather that one, and
sometimes several variables are available fromsimgle source. Often, the case is that one
crucial variable for the analysis can be found frone source, while another can be found
somewhere else. Additionally, some variables cam@ofound at all, like in essay 2. The
analysis would have benefited from information amce developments for different fare
categories, i.e. business and economy fares. Sudlvision would have facilitated the
estimation of elasticities divided in business beisure travellers. Of course, data on different
fare categories exist, but it might be difficult abtain. There are ways to get around data
limitations, one of which is using proxy variabldsjt they are not always clear and to
discover them takes effort. Essay 2 uses a crudsiah based on vacation patterns in
Sweden which leads to the possibility of estimatitifferent elasticities for different
passenger categories.

In both essay 4 and 5, many variables were availabim one direct source. However,
since several distance measures were to be ingltidediata first needed to be geo coded, a
time consuming process in itself. Secondly, as weeirerested in distance relationships, a
decision has to be made with regards to what distm@re of interest. Understanding the
geographical pattern takes time and effort. Whitgartant distances can be drawn from
previous literature, these are not given in indmaldsets of data. We know for example that
the distance from homes to employment possibiliiesimportant, hence, an understanding

of where these employment possibilities are locetexucial.
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The choice of methodological approach can, at leatis thesis, be derived from the
availability of data. Air travel passengers respagisess to changes in fares, or how a
particular event in the past affected house valoea certain region both fall well within the
realms of being empirically quantifiable, and tlawe good candidates for empirical analysis.
When the effects of an event taking place in thar@uare of particular interest, such as the
linking of emissions trading schemes, data is ofiree unavailable. Still, the question
regarding what effect a gateway preventing two-wvagle may have on the efficiency of the
trading scheme is highly quantifiable. Given theklaf data, this question becomes a great
candidate for an analytical approach.

As described, the choice between empirical andytioal approaches can, in many cases,
be derived from availability of data. If the formisrdeemed suitable we are faced with yet
another decision to make, namely; what empiricgragch to use. Numerous methods are
available in treating different kinds of data anem after determining what problems need to
be corrected for, a number of methods can remaitaadidates. A common approach is to
include several estimation methods; similar reduttisy all provide a better argument for their
robustness. When it comes to the publication psyoee choose between journals that are
either method or result oriented. Choosing theettathight result in the methodological
section being marginalized. As an example, esdapk’ at the price elasticity of demand for
domestic air travel. The study uses an analysisidinoy several macro variables, of which
few are stationary over time, several methods woelcvailable to get around this problem.
The method used in essay 2 is not widely adoptédhieuestimates do not differ significantly
from more conventional methods, such as a firdeihce approach. In an early version of
this essay, one other method of estimation wasided to provide a sense of robustness to

the results. However, when the essay went throbghréview process it was the editor’'s
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request to emphasize the results, rather than #tbaa of achieving them. Of course this
sacrifices showing the robustness of the estimaéeameters.

Similarly, essay 1, in its unpublished version;dise be somewhat more extensive,
however, to make it publishable, it was boiled ddawonly consist of its bare essentials.

3. Tradable permits

The motivation behind the three first essays o§ ttiiesis came from the planned
inclusion of the international aviation sector Ire tEU emissions trading scheme (EU ETS).
Essay 1 and 3 are directly related to designs assam trading schemes, the former in
broader terms and the latter dives into a moreipgmint of policy design. Essay 2 is
indirectly related to emission trading schemeshat tit concerns possible implications of
changes in fares resulting from inclusion of thterinational aviation sector.

Cap-n-trade systems have their origin in the ed9§0's. Influential papers from Coase
(1960) and Dales (1968) concern the benefit of meacefficient outcomes through trade.
The driving force behind them is to attain someeleaf abatement of emissions (or other
externality) at lowest possible cost. The belieftie market drives this notion and it is
summed up well by the Coase theorem, stating thiakerd certain assumptions, e.g. no
transaction costs) trade will lead to an efficientcome, regardless of initial property rights.
This can be set in perspective to other regimesh |18 cap-n-control schemes where an
authority sets the abatement level and forces aettr to do their part to reach that goal. The
idea behind tradable emission permits is thus fowalcompanies that have greater
possibilities (i.e. lower costs) of decreasing emiss to do so while other companies with
less possibilities can purchase permits, rather Having all companies contribute equally in

reductions of emissions.
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Several questions arise concerning how to desigsetisystems where emission permits
can be traded on an open market; How should pebeitdlocated?; To whom should they be
allocated?; and; Should everyone be allowed tcetreith each other?

To date, several emissions trading schemes exidtiwide, and it is conceivable that, in
the future, some of these schemes will be mergeéther. It is also conceivable that,
sometime in the future, the world could decide upore large trading scheme including
several emissions and emission sources. This Wollvarade over greater regions, or across
different sectors, thus leading to possibly furtheductions in abatement costs. The design
issues become more pressing in situations like Where two already existing schemes will
have to mediate to agree upon one design suitaldé. tNew questions would arise, such as;
Does all emissions count the same?; or; Can albmegor sectors trade freely with each
other?

The directivé from the European Parliament to include emissistesmming from
international aviation into the EU emissions trgdischeme can be viewed as an early
example of such a merge between two trading scheeves though a trading scheme for
international aviation has not existed before. Tigal decision was that, from January,
2012, all emissions from air crafts, departing mivang in the EU (independent of destination
or origin) should be accounted for in terms of esiois permits. Emission permits was to be
delegated through grandfathering, based on avdratg@ical emissions. This directive faced
large international critique from nations outsile £U and, when this thesis is being written,
a decisioh has recently been made to temporarily postponeirtbleision of emissions
stemming from all aviation sources. The aim is haavestill to include all emissions from the
international aviation sector, but currently onlyissions stemming from aviation activities

within the EU are accounted for. The decision tetpone inclusion of all aviation into the

! Directive 2003/87/EC
2 Decision 377/2013/EU
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EU ETS does not have any impact on the qualitatimeclusions drawn from any of the
research presented in this thesis.

The inclusion of international aviation in the EU % can be viewed as cross-sectorial
linking of emission trading schemes, although, a&ntioned, international aviation did not
have its own trading scheme to begin with there sanme important features that lead to
guestions regarding the future design. The residts also be generalized to apply to any
merger between trading schemes or inclusion of sewtors to already existing ones. A
pressing issue is that emission reductions frorarmattional aviation are not a part of the
goals stipulated by the Kyoto protocol. The EU E¥She means for the EU to reach the
goals which are set up under the Kyoto protocoistilg emission are calculated such that
the allowable emissions under the scheme will keafililfilling these goals. Thus, including
additional permits into the system would potenyigkopardize reaching these goals. Of
course, in this specific case, it can be arguetiths unlikely that the international aviation
sector would be a net seller of emission permits the threat is therefore not very realistic.
The design policy agreed upon to eliminate thisadsas been to introduce a gateway, a trade
barrier between the sectors, only allowing one twagle from the EU ETS to the international
aviation. The immediate questions, of course, b&coftt what cost?; and; What are the
alternatives?

Summary Essay 1

Aviation and the EU Emissions Trading Scheme - L essons learned from previous
emissionstrading schemes

The aim of this essay is to analyze the strengtlitsveeaknesses of four previous and
ongoing emissions trading schemes, the EU Emissioading Scheme (EU ETS), the US
Acid Rain Program, the UK Emissions Trading Schefod ETS) and the Regional

Greenhouse Gas Initiative. From these, lessonsbeatearned regarding how to avoid
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potential problems that have showed up in thesemseh, but also how to draw advantage of
their strengths, when linking the internationaleian sector to the EU ETS.
The approach chosen in Essay 1 is focusing they sindfive key elements of system

design that are of special interest. These are;

Method of Allocation — How should emission permits initially be allcadi?

» Liability — Who should be held liable for surrendering eraispermits?

* Inter-temporal trade — Should banking and/or borrowing of permits bevatd?

* Hot-spots — Is there a threat of local hot-spots where eomssgather?

» Tradebarriers— Should international aviation be fully incorpain trade or not?

Initially these five key elements are discussednfra general point of view. In the
following section of the paper, the experiencesnfiarevious trading schemes are discussed,
keeping the five elements of system design in miidof these five elements have not been
present in all trading schemes and some have beem moticeable than others. In discussing
how potential problems that arose in designingehesrly trading schemes, lessons can be
learned for the future. The review concludes thathod of allocation and the trading barrier
(the gateway) between international aviation arel dtationary sources within the EU ETS
need special attention. No previous emission tgadicheme has ever introduced a trading
barrier between participating actors, and hence, ftimctionality of such a policy design
should be reviewed.

Essay 1 is published tEnergy Poalicy.
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Summary Essay 2

A demand model for domestic air travel in Sweden

The aim of this essay is to analyse the effectddemand for domestic air travel in
Sweden that a potential increase in fares wouleh@ikiere is a clear link to the inclusion of
the international aviation sector into the EU EB3tads expected to lead to some increase in
fares. Contrary to popular belief, even though smais permits are distributed for free, based
on historical emissions, research has shown thststill leads to an increase in consumer
prices (Wrake et al. 2010). In order to conduct dmalysis, necessary data on passenger
guantities and fares are gathered from differeatissical sources in Sweden. This results in a
monthly time series reaching from January 1980 txdbnber 2007. The time series is
completed with, what is believed to be, importacbremic variables such as GDP,
population size and price of close substitutesitaravel, such as train ticket prices and the
price of cost of driving.

The econometric analysis is based on Baffes (1@0i@gards to handling non-stationary
independent variables. The estimated models pastesitis proposed by Baffes (1997) and it
is concluded that non-stationarity is not a bigiessor the analysis. This is also confirmed by
similar estimates from a more conventional firgtedence approach to non-stationarity, this
last part is only included in the unpublished vansof the paper.

A pressing issue to overcome is the lack of dascmlang fares for different passenger
categories. Fares are only given as one indexsstoiethe whole time period and it is not
possible to distinguish business from leisure titax® It is acknowledged that there is no
perfect way of getting around this problem. Howeware rough estimation method, best
viewed as a robustness test of the models, is peapoSince Swedes traditionally have
enjoyed their vacation during summer, and in paldicduring the month of July, this is used

to proxy leisure travellers. A variable, describiag fares during the month of July is
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included to provide rough estimates of the diffeeem price sensitivity between business and
leisure travellers.

The results of the analysis suggests that, on gheegate, the demand for domestic air
travel in Sweden is fairly elastic in the short-amd as expected more sensitive to changes in
fares in the long-run. The proposed robustness dédhe models indicate that leisure
travellers are indeed, as expected, more sendibivehanges in fares than their business
counterparts. Finally, the cross-price elasticiggarding travel by train is found to be
positive. To conclude, the price elasticities oind®d are comparable with estimates provided
by a study conducted on Norwegian data, a counimesvhat similar to Sweden.

Essay 2 is published ournal of Air Transport and Management.

An unpublished version of Essay 2 is also incluitetthis thesis.

Summary Essay 3

Unilateral Linking of International Aviation and Stationary Sour ces within the EU
ETS

This essay analyses the proposed barrier to tratkered to as the gateway, between the
international aviation sub-market and the statiprsmurces within the EU ETS. In addition,
the analysis also acknowledges that emissions stegnfrom different sources may lead to
different damage. In fact, due to the differenitadtes from which emissions are emitted, this
is a possibility in the special case of aviatiod #me stationary sources within the EU ETS.

A simplified theoretical model, based on Weitzma@74; 1978), is developed to analyse
the problem. The model takes into account thatetiacbnly allowed in one direction within
the trading schem@&hree scenarios regarding the damage relations betwedssiens from
different sub-markets are considered. There issaudsion regarding the different damages
that greenhouse gases cause depending on whatlaltitey are emitted at which places this

approach in a relevant framework (IPCC, 1999). fhinee scenarios are;

18



» Equal damage, in which it is shown that the gateway potentiaéégults in a loss
in cost-effectiveness. This is not unexpected amfaimgement on free trade between
the participating sectors means that some outcameaunreachable. If one of the
unreachable outcomes is also the most efficienttisol, the gateway will result in an
efficiency loss.

* Larger damage from emissions in the aviation sub-market, in which it is shown
that the proposed gateway, without a complemensaiytion, may result in high
damage emissions replacing low damage ones. Thidtris not surprising, but it
emphasizes the necessity of an additional measue@dure that this will not be the
case.

» Larger damage from emissions in the sub-market for stationary sources, in
which it is argued that the gateway would funciiomeducing damage from emissions

but still lead to a potential loss in cost-effeetiess.

The paper concludes that the gateway, as it isgsexh might benefit from a

complementary, or altogether different, solutionchs as an exchange rate for emissions

permits. It is however acknowledged that furthealgsis is needed regarding what policy

instruments can be used for similar scenarioserfuture.

4. Hedonic price models

Essays 4 and 5 both aim at estimating implicitgmicesulting from policy decisions. The

method used in both essays is based on hedonicllingdend therefore a brief discussion

about the usability of such models is in place.

Since Rosen (1974) introduced the idea of hedomidats this theory has been applied

on a vast number of areas within the economicsatiiee. The general thought behind

hedonic modelling is that any good can be separnateda number of attributes. Formally,

this can be illustrated as in (1);
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y=y1+y:+-+ 1)

wherey is a certain good ang; is a particular attribute associated with thatdyoa
simple example is to think about a house. The haugtself is a commodity that can be
purchased on the market; however, the house contlespecific attributes attached to it, for
example, the number of bedrooms; the distance fmoitant employment centres; or the
amount of air pollution in the region where the $®us located. The market price of the
house will depend on all these attributes. Formalig price ofy can be broken down to the
set of implicit prices associated with the attrésutThis can be formally illustrated as in (2);

p) =p(1+y2+ -+ ) 2)

wherep is the price. Consequentlyy; is the price of the&th attribute. To return to our
previous example of the house, this could be vieagethe price of one bedroom, or the price
of having access to clean air and/or natural anesniDeriving from this theoretical concept,
the prices of specific attributes can be estimat#dg econometric techniques. This is where
the strength of hedonic modelling lies. It allowssta estimate the price of an attribute that is
not available for purchase on the market, sucheaair.

When estimating hedonic models on the real estatkenh it is important that data is
made available on the market value of real estdéally this should be the transaction price
of the property; but, since this is sometimes Har@btain, some studies have made use of
property valuation or aggregated prices (such geomal indices). Additionally, one would
like to include as much information as possibleardgg property specific attributes, such as
number of bedroom, quality of the property and siaename a few. It is not uncommon that
the parameter of interest belongs to some neigtiomarvariable, such as a distance gradient,
meaning how much more (or less) individuals ardinglto pay to live closer (or further
away) to some amenity, such as a city centre @ceeational area. In order to include such

geographically specific variables the data has @ogeo coded. Of course, due to the
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sensitivity of geographically coded data it is rahvays available for research. It is not
uncommon to resolve to an aggregate level for mpalities or census tracts. If, like in essay
4, a distance relationship to the city centre igtdrest, this distance has to be calculated and
included in the hedonic regression as a variabjda@xng price.

Estimating effects on price from individual attriba of a house can be done in other
ways besides resolving to the hedonic regressioe. @her prevalent method is repeat sales
(Yiu and Tam, 2004). The repeat sales method relethe same property being sold several
times over a period of time, naturally, this implitne necessity of larger sets of data than are
necessary for the hedonic regression, and hente,swiall quantities of data, this method is
not feasible.

Hedonic regressions have been prevalent in quargifthe effects of negative
externalities using data of property values overetior across geographical space, e.g. in
studying the effect of traffic noise (Wilhelmss@&Q00; Cohen and Coughlin, 2008); where
proximity to noise pollutants can be included i tiedonic regression; or in studying the
effect of neighbourhood crime (Schwarts et al. 20080y and Grove, 2008). Hedonic
modelling has also been used as a way to evaluat@irt policy decision, such as
construction of new railway stations. Both essand 5 use hedonic modelling to do exactly
this, evaluate policies, in both cases with regarthe decision to evacuate large residential
areas.

5. Structural re-location of urban areas

Two municipalities in the northern part of Swedacd a similar problem. These two
municipalities, Kiruna and Gallivare, have both wgno around their respective mining
industries since they were founded a little of ateey ago. Residential areas have grown
around the mines, of course, with faster meangasfsportation and the expansion of the

mines, the towns have spread out over the surragnidind. Mining for iron ore does
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however come at a cost, the hollows that are la#mwextracting iron ore makes the surface
ground unstable, this is visible in both commusitees deformations on the surface. It has
recently come to attention that deformation zomes@oving towards residential areas and in
order to continue mining activities large residahéireas have to be evacuated. The situation
faced by the two municipalities, Kiruna and Géltivais quite unique. In Gallivare, one
community, Malmberget, is largely affected. A demis has been made to completely
evacuate this community and relocate the resicemdsall public services offered there, such
as schools and gymnasiums. To date, one area ghlso@40 houses have been evacuated,
with the rest to be evacuated in the future. Inuk&, the main town center will have to
relocate. Actions have already been taken andldmnmg for the new city location has been
initiated. As a first step, the new town hall viok in place in 2018. The size of these projects
is unprecedented in Swedish history. Projects & thagnitude naturally give rise to a
number of questions. Not in the least with regaalsvhat compensatory principles to use
when a large number of households have to relogatgeat part of the discussion related to
these projects has concerned how to form the cosapien in order to achieve fairness, i.e.
what is fair compensation to those households vawe o leave their houses? Focus has been
on those who actually have to move, which spurrgdestions and motivated essay 4 of this
thesis. What about the households who do not laweve?

The Swedish expropriation act decrees that, in adsexpropriation, compensation
should be calculated as unaffected market valus gtuadditional 25 per cent. The 25 per
cent could be interpreted as some additional ¢bat yery well may be psychological) that is
associated with having to move, and this part efldw is quite straight forward. The issue
here is the term “unaffected”. Unaffected by wtaatd when were prices unaffected? In the
previously named cases of Kiruna and Gallivares tauld be interpreted as “unaffected by

the mining industry”. Of course, taking that intexation to it's extreme, property values in
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this region would be extremely low was it not fbe ttmployment possibilities the mine offers
and has offered for well over a century. Thus w@#d by the mining industry does not seem
to yield a fair ground for compensation. Anotheterpretation would be “unaffected by the
decision to expropriate” large parts of the comryrthen, at least we have a recent period in
time where market values could be considered ucigifle The question would instead
become, and an answer to this is attempted in éssafnen can we say that market values
were unaffected by this and how were they affecteds of course known with some
precision when the announcement regarding evacuatas made to the general public and
one could easily be lead to think that this datgesea sufficient point in time where we can
draw a line between affected and unaffected maskleies. There is a flaw with this thought,
however, as it excludes the possibility of the @ffiaat rumours and expectations may have.
Both these communities are fairly small and ita$ mnthinkable that information could have
“leaked” prior to the official announcement.

Other interesting aspects come into play when Wle dabout fair compensation in a
project of this scale. It can safely be assumetlttteaoriginal intention of the legislation was
to apply for normal expropriations issues, whicke an a smaller scale, e.g. a new road
necessitates some land where there currently mapine houses. In such cases, the effect on
the housing stock (that is supply of housing) isrgmal and effects on prices in the
unaffected stock are probably also marginal. Thaams to say, compensation to an
expropriated household will be sufficient to alldar replacement in terms of a similar
property on the market, and the expropriated haldehill be equally well off. However,
when the expropriation is no longer marginal, as\gared to the entire stock, the effect on
prices in the remaining stock might no longer begimmal. As a matter of fact, it would be
reasonable to believe that a negative shock ordlising stock would result in an upward

pressure on property prices. If the law is followedid expropriated households receive
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compensation in accordance with unaffected maréketes they will be expected to purchase
a replacement on the market at now affected prppeites. The fairness in this can of course
be questioned. Adding to this, if unaffected properices are lower than construction costs
for a newly constructed similar house, expropridiedseholds are faced with a rather grave
situation.

Summary Essay 4

City relocation and potential wealth loss: A method of measurement and empirical
test

The aim of essay 4 is to include even those netcty affected by expropriation into the
discussion regarding possible compensations. Timedftion of this discussion is the notion
that even though some household do not have te l¢sir houses, a part of the value that
they initially paid for, namely proximity to thetgicenter, may be lost with the relocation.

The analysis is twofold, starting out with an atiahl approach, based on Alonso’s
(1964) bid land rent functions on a two dimensideakureless line. The result from this is a
measure of efficiency (based on tKeldor-Hicks criterion) with regards to the property
values of the indirectly affected, where some faaeduction in wealth (the city will move
further away than initially) and some will face mtrease (the city will move closer than
initially). It is acknowledged that if the aggregdtwealth increase to the winners is larger
than the aggregated wealth reduction to the loffleesnove of the city center is warranted, at
least from this limited perspective.

A second step of the analysis is an empirical emerder to test the performance of the
analytically derived measure, it is applied to sartion based data on sales for Kiruna. The
spatial Durbin model (SDM) allows estimation of thiel land rent function (property price
gradients) from the original location of the citgnter. Using this estimate of the implicit

price of proximity to the city center the aggregatmount paid by all households can be
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assessed. By projecting the bid land rent fundiiom the expected location of the new city
center the same can be done for the future citg. diffierence will show whether or not the
re-location isKaldor-Hicks efficient.

The results indicate that, from this perspectitvas iwarranted to move Kiruna, as the
winners gain enough to compensate the losers.

Summary Essay 5

Deter mining when information is capitalized in house values

The aim of this essay 5 is primarily to test arerative approach to estimating when
capitalization in house values takes place. Thallao@pproaches used up to this point have
been mainly two.

1. Before and after analysis — This approach usksoavn period in time where we
believe some event was capitalized in house valtles effect can be studied using data from
a period before and a period after. This approashits drawbacks, the obvious one being
that it would perform badly if the breaking pointtime cannot be clearly defined. However,
when data only exists for two time periods, thiprapch becomes the only available option.

2. Index creation — Index creation performs wellstadying how a certain event has
affected house values. Given continuous data, dpwent of house values can be traced over
a period of time. This approach does however denadadye sample, in order for the indices
to be as precise as possible, with small samplesgreations may have to be aggregated to
guarterly time periods, and hence, it does notgoerfas well.

The approach suggested in this essay uses anciiterapace-time dummy that takes the
value 0 before a certain point in time, and 1 aftera specific region. This variable is
systematically re-defined such that the breakingtga time moves forward with increments
of 1 month, each time the model is refitted. Henices, similar to a before-and-after analysis,

but it is performed continuously over the wholeetwed period. The continuous before-and-
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after analysis provides estimates of the systensgace-time dummy that can be studied to
find when any certain event has had an effect aisé@alues.

The continuous before-and-after analysis is appl&dg data for Géallivare municipality
in the northern part of Sweden. A part of Gallivakdalmberget, is to be evacuated due
finding of rich quantities of iron ore beneath thesidential area. The specific case of
Gallivare provides good data on transactions amdtduhat only one area is affected; this can
be viewed as a sort of natural experiment.

Using spatial econometric techniques, 115 modedsfitied providing equally many
estimates of the systematic dummy variable. Togethid thea priori information, namely
that a public announcement regarding the evacuatasnmade during spring, 2003, the effect
of the announcement on house values can be traced.

The results of this essay suggest that the annmeteof evacuation has had a positive
effect on house values for the directly affectedhisTis probably due to the generous
legislation in place for expropriation cases in 8eme where expropriated parties are to be

compensated with no less than unaffected markaesgllus an additional 25 per cent.
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