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1. Introduction

The effect of taxation on the location of economitivity is an issue that has interested scholars
and policy makers alike. Knowing the extent to whftms respond to tax differentials is an
issue of major concern for tax setting governmelmsparticular, governments may want to
foresee the outflow of firms following a tax inceeain order to assess how tax revenues and
local employment are affected by changes in tagstaf high degree of sensitivity to tax
differentials on the part of firms can, thus, erdigle tax autonomy of governments that may be

engaged in tax competition processes

Although initial attempts at quantifying empiricalthe impact of taxes on the location of
economic activities date back some decades theiguoeas far from being resolved. Studies
carried out during the sixties and seventies, mgaimithe U.S., reached the conclusion that
regional and local tax bills did not play a sigcéfint role in firms’ location decisions. It was
argued that as these taxes were so small, taxefitials were offset by other location factors.
Yet, during the eighties a number of studies, agamducted in the U.S., reported a significant
role being played by taxes in the location of eepincactivitie$. Analyses of this type have not
flourished to the same degree in Europe. HoudetmkSchneider (1997) and Buettner (2003)
find that local taxes affect the location of ecomomactivities to some extent in France and
Germany, respectively. Durantat al. (2006) conclude that local taxes in the UK have a
negative impact on employment but no effect on fiemtry. For Spain, Solé-Ollé and
Viladecans-Marsal (2003) examine local employmewtivgh within the metropolitan area of
Barcelona and report an elasticity of around -@5ldcal business and property tax rates, the

main local taxes levied in Spain.

Analyzing empirically the extent to which taxeseaff firms’ location decisions is by no means
straightforward given the range of other factorglartying this particular decision. Moreover,

tax rates may be endogenous in the sense thaetémgsgovernments may look at the same
attributes that firms take into consideration a time of locating. This possibility has been
stressed in the literature concerned with the stafigyax competition in the presence of

agglomeration economiésAgglomeration economies lead firms to concentratespace

resulting in economic activities that have beercdbsd as “lumpy”. In this setting, firms may

! See Wilson (1999) for a review of the tax compmtititerature.
% This literature is reviewed in Bartik (1991a) aferzog and Schlottmann (1991).

% The seminal papers are Ludema and Wooton (20abXard et al. (2000). A review of this literature
can be found in Baldwiet al. (2003), chapters 15 and 16.
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indeed be willing to pay a higher tax bill in orderlocate close to other firms. This means that
some governments may be able to set a high taxufate hosting large amounts of economic
activity. In Figure 1 (Graphs 1 and 2), the partiairelations between tax rates (business and

property tax) and manufacturing employment for mipalities in Catalonia, a Spanish region,

are depictel These correlations are positive and large (in 39e40% range), which is

consistent with the intuition that agglomeratioromamies enable those municipalities where
economic activities are found to set higher targatWhile this does not constitute a test of the
relationship between the tax level and agglomenaticonomies, it does suggest that accurate

measures of the benefits firms obtain when thelpcate in space may be necessary to identify

the effect of tax rates on the location of econoauitvities.

Figure 1. Correlations between tax rates and manufduring employment.
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The term agglomeration economies can be used wel@amy mechanism that causes economic
activities to cluster in specific locations. At thraregional level, the type of agglomeration
economies we have in mind are technological exligeg Marshall (1890) identifies labor
market pooling, input sharing and knowledge spéigv as the main sources of such
technological externalities. However, regardlesstied particular source that is operating,
external effects mean that a firm’'s productivityras to depend on the economic scale and
composition of its economic environment (Rosentdnad Strange, 2004). Fortunately, a large
number of empirical studies have undertaken to ftifyaagglomeration economies of this type
and conclude that the productivity of a firm depeod the amount of economic activities being
carried out within the same industry (localizatemronomies), the amount of economic activities
being carried out within other industries (urbatitma economies) and the sectoral diversity of
the local economy (diversity effects). It has alseen reported that these agglomeration
economies have a very limited geographical scomesd€Rthal and Strange, 2004). For Spain,
Viladecans-Marsal (2004) finds little evidence gfglbmeration economies spilling over the
country’s municipal borders. This makes Spain adgsetting for the analysis we propose to
undertake as there is a close equivalence betwmenrize of tax setting jurisdictions and the

scope of agglomeration econoniies

In his review of the role played by taxes on theatmn of economic activities, Bartik (1991a)
points out that empirical studies tend to drawed#ht conclusions according to whether these
analyses are conducted at the intra- or the inteop@litan level. While the former have tended
to conclude that tax increases discourage firm® fiwoving in, the latter have failed to produce
a definitive result as regards the extent to widctes affect location. These findings may not be
independent of the difficulties that such studiasef when seeking to measure interregional
variation in key location factors such as wage lgvbusiness climate and transportation
facilities. However, by looking at the location etonomic activities among neighboring
municipalities, we can do away with this problerachuse these variables can be assumed to
show little variation between neighboring locatioBetween very close-lying municipalities,
location decisions are assumed to be motivated itbgrehces in building rents, taxes and

agglomeration economies.

Most studies examining the role of taxes in thalmn of economic activities have focused on
either employment levels or employment growth. Hesve as Bartik (1991b) points out, it
might be preferable to study a particular locatitetision rather than to model employment

levels and changes. By focusing on a particularsd®t rather than modelling the aggregate

® We focus our analysis on the Spanish region o&lGaia.
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result of the creation, closure, expansion andrachbn of plant processes, it should be
possible to impose greater structure on the arsafysil, hence, yield more precise estimates of
the effects that are of interest to us. In linehw@tarlton (1983), Bartik (1985) and a series of
more recent papers by Guimaraes and co-author§,(2002 and 2004), we adopt the random
profit maximization framework to analyse the looatidecision of new establishments. This
empirical strategy has at least two advantagest, Fichmenner’s (1982) study reveals that
managers will first decide whether or not to stgrta new establishment and only then will they
take a decision regarding the location that beits fieir needs. This means we can focus on an
establishment’s location decision in isolation af aonsideration of the processes underlying
the decision to start-up. Second, it enables usngider the explanatory variables as being pre-
determined and thus to avoid any endogeneity cerdidns as regards the regressors. In this
paper we focus on the location of manufacturingtdsthments, which has the additional
advantage that demand remains unchanged withirredg®n as manufactured outputs are
targeted at national or supranational markets kBoc and Wasylenko, 1980; and Charney,
1983). Hence, we are able to abstract from anyl emand considerations that may affect the

location decision of firms.

The rest of this paper is organized as followsSégtion 2, following on from this introduction,
we present a model that sets up the location pmolaiethe firm in line with Carlton (1983).
Then, an empirical application follows. We descttibe dataset and variables in Section 3.1 and
then introduce and explain the econometric spetifio in Section 3.2. In Section 3.3, we
discuss the results obtained. In Section 4, weeptes summary and the main conclusions of

this paper.

2. The model

The aim of a competitive firm belonging to indusdng to choose simultaneously a location and
a level of inputs that yield the highest level obfis. There arel jurisdictions each firm can
choose to locate in and, conditional on locating ithe problem of the firm is to choose the

level of machineryK), labor () and buildingsl) that maximize the following profit function:
PLY, -w L, -rK; -R, [N, =T (L;,K;,N;) 1)
The price of a manufactured outpR § is assumed to be common for all firms in the oagi

The prices of the three inputs used by firms afgeeted to vary at different geographic levels

due to different degrees of mobility. The rentat@rof machinery ) is assumed to show no
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variation within the region. Wages are assumecdhty across local labor markets), whereas

the rent of industrial buildingsR() may differ from one location to another. The lot bill
(T;) depends on the level of all the inputs considenedi the industry of the firns, Output is

denoted byY which is assumed to be obtained by the followiegrdasing returns to scale

homogeneous production function of the Cobb-Doufgas:
Y = Ay QLT K™ IN™) [exp(y; ) [{expE; )’ (2)

where k =a, +a, +a, <1 denotes the returns to scale of the productiowtiom; A; is a

Hicks’ neutral productivity shifter capturing thgglomeration economies of sijefor firms

whose activity falls into industry, £, pins down the managerial ability of the firm iretterms
defined in Mundlak (1978)¢; stands for an identically and independently distied (id) zero

mean Weibull random variable that changes oversfiand locations; and is a positive

constant.

The problem of simultaneously choosing a locatiod #he optimal level of inputs can be
reduced through the restricted profit function teedn which firms choose the location where
the level of profits is the highest when inputs at®sen optimally. This is equivalent to
choosing the location where the log of the restdqprofit function, scaled byl-k)/J, takes
its highest value:
InM [A-K)/d=ny =¢,+1 NP +1/d[In A
+a,/oln(w, +0T/dL) +a,/oln(r +9T /oK) (3)
+a,/dN(R,; +9T;/0ON)+1/ oYy, +¢;

isj

where M is the restricted profit function angl, stands for a constant term. To accommodate

expression (3) into the random profit maximizatiommework, the following normalizations
are carried out. Notice that the units of machirneny be set in such a way that the price is unity

(i.e., r =1). Given thatin(1+ A) = A for low values ofA, it must be that for low tax rates, as
is the case herdn(r +0T;/0K) approache®dT /0K if K is set at the appropriate scale. We

assume that within a region, wages do show vanaliot within certain limits. Hence, by

choosing the appropriate scale for the units obdathe wage can be redefined as one plus a
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wage premium { =1+W ). The same reasoning can be applied to the rentiitdings
(R, =1+ F~2j ). After these normalizations, expression (3) caexpressed as:

Ny =@, +UOlNP +1/38ln A +a,/dlw +a,/J[R, 4
a, /01T /L) +a,/ OloT;/0K) +a,/ o[0T /ON) +1/ o[, + & @

where @, =@, —2. Expression (4) is a conditional logit model whqs#rameters can be

estimated, up to 4/J scale, by maximum likelihood. As Bartik (1985) pisi out, it makes
sense that the estimates are up to some scale diidding the profits at all sites leaves the
selection probabilities unchanged. McFadden (18Rds that given the assumption regarding

&; , the probability that firm locates irj is given by:
Pi = exp(T[isj ~ & )/ ZEXp(T[isj — &g ) )
j

where the variables that do not show variation stocations (i.e@,, P, /) drop out of the

analysis.

3. Empirical exercise

3.1 Data and variables

The empirical analysis is carried out using a dakaset containing information on the universe
of new and relocating manufacturing establishmesetsling in Catalonia, a Spanish region,
between 1996 and 2003This dataset, the Industrial Establishments Rggiscontains
information on the establishments created includiath concerning employment, location and
activity. The level of sectoral disaggregation edesed is the 2-digit industry classification
yielding 18 manufacturing industrfesn Table 1, we report the number of establishreerities

and the number of municipalities for which dataavailable. Roughly speaking, we are dealing

®Catalonia is a region of north-east Spain. In 198®9had 6.2 million inhabitants living in 946
municipalities. The surface area is 32 thousantl km

" The Industrial Establishments Registry uses thkgR-industry classification. However, data ondbc
employment from the Social Security Register isyoalailable at the 2-digit level. Therefore, the
analysis is performed at this latter level of seaitdisaggregation.
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with municipalities with more than 1,000 inhabitmiosting some type of industrial actiVity

The municipal data sources, variable definitiond sutmmary statistics are provided in Table 2.

Table 1. Number of new establishments and municipiies by year.

Variable 1996 1997 1998 1999 2000 2001 2002 2003

New establishments (all) 1319 1664 1733 1065 117526 9 1127 1163

New establishments 567 620 716 432 441 392 380 368

(small)!
New establishments 751 1,032 1,000 626 734 524 731 765
(largef
Municipalities 259 396 414 412 410 636 631 631

Notes 1. Small (1-3 workers). 2. Large(4 workers). 2. Employment data is missing for
those new establishments not included in eithéhe@two categories.

Table 2. Definition of municipal variables. Data sarces and descriptive statistics.

Variable Definition Data sources 1999
mean st. dev
Business tax ratet® Municipal coefficientto  Ministry of 1.357 0.187
. be applied to a presumed economics
firm-specific level of municipal yearbooks
profits (1995-1999) & data-
base (2000-2002)
Nominal property tax ~ Nominal property tax rate  Property 0.567 0.154
rate; tP Assessment Office
Assessed value per unitMean of the ratable value Property 20.898 14.388
of surface;v, of buildings Assessment office
Property tax rater,f tj” v, Property _ 12.145 8.486
Assessment office

Manufacturing In of workers emp|oyed in Social Security 4128 2.317
employmentym manufacturing activities Register
Non-manufacturing In of workers employed inSocial Security 4462 2.173
employmentsg non-manufacturing Register

activities
Diversity index;d; In of the inverse of &-H  Social Security 4890 2957

index of sectoral Register

concentration
Manufacturing ratio of Manufacturing workers  Catalan Institute of 0.053 0.177
labor to buildings over square meters of  Statistics & Social
surfaceLi/N; industrial buildings Security Register

® There is a substantial increase in the numberusficipalities for which data are available in y2aoo.
This is due to the fact that business tax ratesale available for those municipalities exceedin§00
inhabitants before this date.
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Local taxes: Local governments in Spain are moderate in sizeir(txpenditure represents
13% of total public expenditure), with only a thfllocal government budgets being funded by
intergovernmental grants. More than half of theimarevenues are raised by taxes, while the
remainder consists of user charges. The propextfirtgpuesto sobre la propiedad immughke
the main source of collected tax revenue (half bfrevenues), although it is small in
comparison to the U.S. Whereas an average U.Segyopwner is charged around 0.75% of the
market value of their propeftyin Spain this falls to about 0.14%The local business tax
(Impuesto sobre actividades econémjcdlse second largest source of revenue (18% @l loc
tax revenue), is the largest local tax firms havbdar. To indicate the relative size of these two
taxes we compute the average tax bills per unigstéblishment surface for Catalonia. The
business tax is equivalent to 4.5&/while this measure falls to 2.25€/im the case of the
property tax. Manufacturing establishments average 790imour sample. For such an
establishment, this yields bills of around 1,80@ &)600€ for property and business taxes,
respectively. Three other taxes complete the podfilocal taxation: a tax on vehicles, a tax on
building activities, and a tax on the sale of lamd building®. Although the revenue raised by
these three taxes is not negligible, it should be=ch that only a share of them, presumably

small, is borne by business activities.

When local taxes are considered as a whole, thdehuhat the business sector has to bear is
significant. If we only consider business and propé&xes, together they yield a local tax bill
of around 0.45% of the market value of a firm'sltunigs (in the case of the remaining taxes,
we are completely unaware of the share of revehaé the business sector has to bear).
Although this level of local taxation is low in cgarison to that of the U.S., the difference in

the order of magnitude is not so great. Besidesjicipal governments are given remarkable

® According to the U.S. Census of Communities 2088, median home value in 2005 was 213,900 $
whereas the median real estate tax was 1,614 $.

9 Data refer to 2003. The average home market vial@pain was 193,100 € while the average ratable
value was 35,000 €. Data sources areSbeiedad de Tasacipa firm providing valuations of real estate
properties, and the Property Assessment Office. TBd4 percentage is obtained as
(35,000/193,100)*0.0077, where 0.0077 is the mgeaplation weighted) of the nominal property tax
rate.

! The business tax equivalent is the result of digidotal business tax revenue by the sum of thiase

of all business establishments. To obtain an idethe property tax bill per unit of surface is reg
straightforward as the share of this tax revenud pg business is unknown. We have aggregated the
surface of residential and business propertiestaptite a measure of the property tax per unit daesa
(assuming that businesses pay as much as home oweeunit of surface). On average, we obtain a
property tax bill of 2.25€/Mm Sources are the Catalan Institute of Statisticd the Ministry of
Economics.

2 Municipalities are under no obligation to levy fater two taxes.
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tax autonomy. Statutory tax rates can vary by attwthree-fold factor across municipalities.
Bearing in mind that we are analyzing the locatdriirms in neighboring municipalities, we
expect local tax differentials to be large enouginfluence the location of new establishments.
In this analysis we focus solely on the property basiness taxes, the main local taxes paid by

busines¥. Therefore, we can characterize the local taxlifglof firm i of thes" industry in
municipality j as T =Tisbj +TiS’J? whereb and p stand for the business and property taxes,

respectively. The business tax bill depends onthedl inputs used by the firm whereas the

property tax bill is only increasing in the usadéuoildings. Therefore, we can Writ%TSj /oL

asdT. /0L anddT,; /0K asdT. /0K while 0T, /0N decomposes a8T /N +T./dN .

The local business tax liability of each firﬁh'ist() is based on a presumed level of profits that is

established in accordance with the observed leveiput usages and the economic sector of
each firmi*. This presumed level of profits is determined hgional tax laws that do not make

any distinction as regards location. This industspecific level of tax liability

(@I, +¢g K, +¢' IN,) is then modified at the municipal level by beimgltiplied by a

coefficient set by local governmentstj’ow. Hence, we can characterize the tax bill for @ fir

belonging to industrys in municipalityj as Tg =15 ¢} O +@f (K, +@}' [N, ) where ¢

isj

@ and @' measure the way in which national tax laws asbess profits in industrys

increase differently with an extra unit of laborachinery and buildings, respectively. Hence, it
is possible to decomposel,/3@T /oL +a, /ST /9K +o,/ 3BT, /0N into two
terms, an industry-specific constant (i.e,/d +a,/ 0 +a,/d') times the
municipal business tax rater,?. Moreover, this constant captures the percentageeze on

profit levels when the municipal business tax iateeases by one unit. If this share is similar

13 In the results section (3.3), we address the sble remaining local taxes. However, these aumdo
to be statistically insignificant and their exclusidoes not affect our results. Therefore, we famisly
on the business and property taxes.

4 The business tax code proxies labor with the nurobevorkers, machinery with power capacity and
building surface area with nof establishments.

> This municipal tax rate can be raised or cut ddimenon the location of the firm within the
municipality. Each local government can sort sgéeto a small number of categories. Then, a sigecif
business tax rate is applied to the firms locatedach of these street categories. Municipalitiesadso
entitled to offer tax cuts to benefit new estabiigimts during their first years of trading. However,
municipal data on the business tax code other thenmunicipal tax rate are poor and not very
informative. Therefore, we summarize the businagsburden in locatiof by means of the municipal

. b
business tax ratet; .

10
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across sectors (after all, the business tax isdevin a presumed level of profits for all

industries), then this coefficient can be expedtedbe roughly the same for all sectors. The
business tax rate can range from 0.8 to 1.9. Taeists substantial cross-section variation in
this variable. In 1999, a quarter of municipalitest a business tax rate below 1.1 whereas

another quarter chose a rate that was above ke4@dse 2 for descriptive statistics).

The local business tax was reformed by a law pass@d02. From 2003 onwards, all self-
employed and very small firms, with sales belowillion €, became exempt from this tax. At
the same time, the tax burden was partly shifteagids larger firms, for whom the tax burden
increased by 30% on averdfjérhus, the reform is expected to decrease thétisigf small
firms to tax differentials and to increase the effef taxes on the location of larger firms. We
design two subsets of firms that we consider wdaddaffected by the reform in a different
manner: on the one hand, an establishment with dr, 2 registered employees is considered
small, while an establishment with 4 or more wosker considered lar§e The number of

entries falling into these two categories are regubin the second and third rows of Table 1.

The property tax is charged to the owners of lamdi lauilding structures and no distinction is

drawn between industrial and residential usages.prhperty tax bill 'd'ij”) of firm i if located
in municipality j results from the product of the property nominal rtate (tjp) and the ratable

value per unit of surfacev() times the surface of buildings used, ﬂ'g”. =tjp v, IN;. We are
interested in measuring how the property tax Inlréeases when we increase the surface of
buildings in one unit §T;’/ON ). Therefore, in this analysis, the relevant measufr the
property tax rate is obtained as the nominal tétiemes the ratable value per unit of surface of
industrial buildings, i.e.Tf Etjp [¥;. Hence, we need a proxy of the ratable value of a

representative unit of an industrial building. Unifmately, this information is not available and,
instead, we use the mean of the ratable valud pf@berties found in location Governments
are free to choose a nominal tax rate betweenr@4ld %. That is, property owners are asked
to pay a share (between 0.4 and 1.1%) of the mteddle of their properties. There exists a
great deal of heterogeneity across locations affhdow tax rates are generally preferred. For

instance in 1999, a quarter of municipal governmert a property tax rate below 0.45 whereas

'8 Tax rates vary according to sales’ intervals.

' The effects of the reform differ with establishrheales rather than with employment. However, our
knowledge of new establishment size is limited he humber of employees reported at the time of
registering the establishment. We expect this nreasube highly correlated with sales. The thredudl

4 workers was set after testing various levels.

11
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another quarter chose a tax rate above 0.7. Dift@®in the average ratable value of properties
across municipalities are great and further in@gasperty tax bill differentials (See Table 2
for descriptive statistics).

Agglomeration economies:Agglomeration economies for a firm of tis8 industry found in

locationj, A, are expected to be summarized by the followingession:

A, =K, DY M ¥ [BE" [D¥ ©

where K, stands for a constan©, denotes thes" manufacture employment in locatipn

whereasM ; captures the remaining manufacturing employmeandoin municipalityj. This

distinction is made in order to take into accotnet fact that the benefits for two firms from co-

localizing in space may be larger between samesingidfirms than between two firms that
belong to distinct activities. The non-manufactgremployment IeveI,SEsj, is introduced in
order to capture the advantages manufacturing fitensve from locally provided services. The
productivity gains derived from one’s own manufaictg employment IeveIstj) are known
in the literature as localization economies. Theefigs stemming from the remaining levels of
employment M +SESJ-) are often called urbanization economies in ardison that dates

back to Hoover (1936). Jacobs (1969) sustainsdivarse economic environments favor the
productivity of firms through the cross-fertilizati of ideas. To test this last hypothesis we
introduce the variabl®;, which accounts for the diversity of the produetenvironment and

which amounts to the inverse of a Hirschman-Hedmdndex that can be defined as follows:

D, =1/ shar€, (7)

where shargj denotes the share of the overall employment iatlon j that is devoted to

activity s (including both manufacturing and non-manufactyractivities). The larger the
value of the index, the more diverse the descrdmmhomic environment is. Equations (4) and
(5) suggest that agglomeration economies shouttbbsidered in logs. We usem, seandd to
denote the natural logarithm &f M, SEandD.

As discussed above, agglomeration economies diyigewe are looking at have been found to

be of very limited geographical scope. Rosenthal 8Strange (2003) analyze the scope of

agglomeration economies by estimating externalcefféoetween firms localized at various

12
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distances. These authors find that such exterfettsffall sharply after the first 1.6 km. In our
dataset, the urban area of the municipalities aesrd.3 krhwhereas the mean total surface is
34 knt. Therefore, one can expect that external effeataal spill over municipal borders to a
very large extent. In fact, Viladecans-Marsal (20fidds that, for most industries, there is no
evidence of external effects taking place betweeighbouring Spanish municipalities. In
unreported regressions we have included spatiad lafg the variables of agglomeration

economies, but the coefficients were found to bssically insignificant.

The rent of buildings: Unfortunately, we lack data on the rents of indabktouildings for the
Spanish municipalitiéd We circumvent this problem by looking at how pstablished firms
use labor in relation to buildings. Since wagesassumed to be constant across a local labor
market, the aggregate municipal ratio of buildimgth respect to labor should provide us with
information about the variation in the rent of birigs within local labor markets. However, we
need to take into account the fact that differeggragate ratios of labor to square meters of
buildings may not only be the result of differenieselative prices but could also respond to
variations in the sectoral composition of munidites'®. If we measure the rent of buildings
using the aggregate ratio of labor to buildingsmaaey overstate its variation within a local labor
market. The reason for this is that firms neediagipularly large buildings will tend to gather
in locations where buildings are relatively chedperefore, we need to account for the
aggregate ratio of labor to buildings while cortng for the sectoral composition of

municipalities. That is:
_ 1
Ry = 2K [Ly) 8)(
j s

where N; is the surface occupied by manufactures in muaiitipj, Lg; is employment of the

si
s" manufacture ifj and thek,’s are 18 parameters to be estimated. These sheuldgh for
sectors using large buildings intensively (high/a, ratios) and low for sectors that have
lower space requirements (lom, / @, ratios). This can be seen at a more formal levélrinex

1.

®Nor can the ratable value of the property tax beluss a proxy given that reassessments are nacarr
out simultaneously in all municipalities

!9 This acknowledges the point stressed by GyourR87Lin his analysis of the between-cities variatio

in the aggregate ratio of labor to capital betweities. This author breaks the variation down itvo
phenomena: the economic sector composition ofitfieand the within industry factor intensity vaiat.
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3.2.Econometric specification

As yet, we have made no mention of how we captuagendifferentials between local labor
markets. However, there is no information on wagels at this geographical scale. The way
we proceed involves conditioning the choice sdiddhe local labor market in which we finally
observe the establishment settles. The local latzokets we use are built on the basis of labor
mobility consideratiorfS. Thus, they reflect groups of municipalities whitfow high levels of
interaction. Hence, by looking at the location sfablishments within a local labor market we
are not only controlling for wage differentials talso for unobserved location attributes that
may show up at precisely this geographical levélese attributes may include the business

climate, transportation facilities or access tokats.

The dataset we use includes information on firnas felong to different manufactures entering
the market at different points in time. We are liegted in looking at how an establishment
manager belonging to industrg decides in which municipality to settle in peridad
conditionally on investing in a particular locabta market. Hence, we need to condition the
choice of jurisdictionj on the sector, time period and local labor matkat we eventually
observe the investment to be taking place in. e lWith Rosenthal and Strange (2003), we
assume that there exists a one-year time lag betaesew establishment decides where to
locate and we observe the establishment settlésisnlocation. Hence, we are interested in
location probabilities of the following type:

exp, g, + B, (ng, + B, (56, + B, [d, + 55 Uﬁ + [ ﬁj’i +Z,Bs [Lgi/Ny))
Pi/s jo =75 > 9)
ZeXp(Bl [0, + B, ling, + 5,136, + 5, [d; + [ H?t + [ Uj’f +Zﬁs [Lg/Ny))

=

where B, =1/0Wy, ,fork=1,23and4.; B =a,/ 0 +a, | 0 +a,10]"; Bs=a,l0d;
and B, =a;/ 0k, Us.

This resembles a nested logit model which is offeen as a conditional logit where decisions

are made sequentially. In this particular case) finanagers would first choose the local labor

% The local labor markets to which we refer have nbeemputed by Roca and Moix (2004).
Municipalities are aggregated in groups accordsmgdmmuting considerations. Broadly speaking, each
local labor market is built to ensure people livel avork within its boundaries. This methodologyfeti§
from the British Local Labor markets in that a nuipality cannot in itself constitute a local labor
market. We consider the 945 municipalities to make41 local labor markets. With this level of
aggregation, approximately 75% of the people liné @ork in the same local labor market.
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market in which to locate and would then choosentlhaicipality that they like best within the
local labor market. It turns out that the estimatebe obtained by the estimation of expression
(9) are precisely the same as those that wouldbtared by estimating a nested logit model. At
this juncture, we should make two comments in tbépect. First, the approach we take enables
us to control for what Carlton (1983) calls therthipotential” of an area. In other words,
people are tied to a particular area and, hencenwhn entrepreneur is looking where to locate a
start-up, the additional advantages offered bystadt municipality may be offset by a personal
preference for locations that are located moreeckishand. Thus, not all jurisdictions are equal
substitutes for each other. Given the fact thatettage more entrepreneurs in large cities with
more agglomeration economies and higher tax rdissstatistical control may be important. In
the second place, it might be that in the casargfel and very mobile firms (e.g. multinational
plants) the choice set considered does not comelsfmothe actual choice set. Even if this were
to be true, the consistency of our estimates doesety on assuming that we are specifying the
choice set correctly, since to obtain consistetitnages of the parameters of interest all that we
require is that the independence of irrelevantrdtive assumptions holds between each pair of

alternatives being considered in our estimation.

The log-likelihood of the model is given by:

[

ZZZ nSjt+1|n Pission (10)
t s |

=1

Guimaraeset al. (2003) shows that this log-likelihood function @if§ in a constant from the
log-likelihood function of a Poisson model with ex@ntial mean function whose mean and

variance are given by the following expression:

E(nsjt+1) zvar(nsjtﬂ) = exp(astl + 181 [Osjt + 182 [msjt + 183 [Sejt + ﬂ4 [djt

+'85 D-:'at +:86 D-j?'*'Zﬁs E(szt/th)) (11)

where g, accounts for the number of firms of t8® industry that locate in jurisdictiop

during periodt+1 and @, denotes a time-sectoral-Local Labor Market specifinstant terf.

stl
The exponential mean Poisson regression model mitesuffer from the incidental parameters

problem that generally affects non-linear modelani@ron and Trivedi, 1998). This implies

21 a, cannot be computed if, for indussyn time period+1, there are no firms locating in any location
within local labor market. Hence, the number of observations changes oeespécifications.
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that the consistency of the slope parameters datdsimge on the number of constant terms that

needs to be fitted.

3.3.Results

Main results: The maximum likelihood Poisson estimates of thation determinants of new
and relocating establishments are presented ineTablin the first column of Table 3, we
present the preferred specification, specificafinthat corresponds to that of the location of
manufacturing establishments outlined in expressi@t0) and (11). Auxiliary results are

provided in specifications [2] and [3].

Table 3.-Location determinants.Poisson Maximum Likelihood estimates.
Dep.Variable is the count of new establishmentgddistrys in municipalityj
and time periodt1 (Nsjt+1).

Variable

[1]

[2]

[3]

() Local tax rates

- b -0.387 -0.249 2.643
Business tax ratet (-4.67)" (:3.24)" (36.39)"
-p -0.011 -0.009 -0.012
Property tax rate:T (-4.90]" (2.55)" (6.09)"
(i) Agglomeration economies
Own manufacture 0.403 0.416
employment:g (34.89§" (41.06)"
Manufacturing 0.248 0.190
employment: @ (12.04§”" (11.09)”
Non-manufacturing 0.124 0.135
employment:se (7.29)" (9.53)"
Diversity index:d 0.224 0261
' (5.36) (6.67)
Rent of buildings:
szt / th Os Yes Yes Yes
Local ITabor Market Yes No Yes
Dummies
No. Dummies
(sxtxl) 1,520 142 1,520
Log-likelihood -13,564 -14,585 -16,538
No. Observations 21,914 21,914 21,914

xxxxx

. statistically significant at the
90%, 95% and 99%, respectively.

The high number of statistically significant vailedreported in specification [1] suggests that

the model fits the data satisfactorily. A likelittboatio test has been computed indicating that
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the model is statistically significant at any razsoe level. Moreover, the variables take the
sign that theory predicts. That is, local taxes #ugdproxies used to capture the rent of buildings
seem to discourage the arrival of firms, whereagoageration economies are an attribute that

firms value at the time of looking for a locatfan

The two local taxes - the local business tax arel ghoperty tax - seem to be relevant

determinants of the location of new manufacturisiglelishments. Both the business tax and the

property tax coefficients are negative and staadliy significant at the 1% levelf; , B <0).

Given that these variables do not enter the mad&lgs, the estimated coefficients do not tell
us much about the dimensions of these efféctdence, we have computed the average
elasticity for these two taxes. The estimated iiagtof the business tax rate is -0.52 whereas
the elasticity of the property tax rate is -0.13. thentioned, the list of papers we can compare
our results with is extremely limited. Since thepgaby Solé-Ollé and Viladecans-Marsal
(2003) focuses on employment growth, it is diffictid assess the degree to which these results
are comparable. Our elasticities are in generallsmidan those that they report, above all in
relation to property tax. Nevertheless, the resutgeport are in the same range as those found
by these authors. In particular, the elasticity ols¢ain for the business tax rate is close to the
figure they report for the overall employment grbvetjuation (-0.5) and, similarly, we found an
elasticity for the property tax rate that is clésehe one they provide for the growth in services
employment (-0.18). These elasticities are alsdlsmaomparison to the average result found
in the U.S., which Bartik (1991a) quantifies atHawever, our results do resemble those found
in U.S. studies of the conditional logit type, fexample Bartik (1985) and Guimaraeisal.
(2004). These studies report negative elasticitieg do not exceed -0.5 in general. If, in
addition, we take into account the size of the sagensidered in this analysis, we deem our

elasticities plausible.

The results also suggest that agglomeration eca@wpiay an important role as firm location
determinants since all the coefficients of the afales of agglomeration economies are found to
be positive and statistically significant at the IEXel. Since all these variables are measured in
logs, the coefficients have an elasticity intergtien. The variable pinning down the

localization economieso] seems to play an important role in the firm’'sation decision,

“’The coefficients associated with the variables pinaky the rent of buildings have been omittedaees
space given the difficulty in interpreting them.

2 When a variable is interpreted in terms of its aipon the expected number of firms locating.f) its
coefficient has an elasticity interpretation if thariable is measured in logs. If it is measuredeirels,
the average elasticity can be obtained by multigthe coefficient by the sample mean of the resgnes

B D(sjt '
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presenting an elasticity of around 0.40. The vademlcapturing the urbanization economies (
and s have elasticities of 0.25 and 0.12, respectivalfis suggests that localization
economies outweigh the advantages resulting froen pfiesence of employment in distant
economic activities. The diversity of the economivironment also shifts the productivity of
firms, becoming a valuable attribute for firms sasch of a location. The elasticity lies around
0.22 supporting Jacobs’ hypothesis. The resultaiobtl for the relative importance of these
location determinants are in line with the resuktported in the literatufé We have also
computed the average marginal effects that areiéginpl our agglomeration estimates in order
to contextualize our results more closely with otseudie&®. Our localization economies’
estimate implies that 100 extra workers in a paldic industry will increase the expected
number of start-ups in the same industry by 0.0®%e case of urbanization economies, a 100-
worker increase outside the industry increasesntivaber of start-ups by 0.04 if these are
manufacturing workers and 0.01, otherwise. TheSmates are in the upper limit of the results
reported by Rosenthal and Strange (2003). One hjessixplanation is that, unlike these

authors, we hold rents and taxes at a fixed level.

In the second column of Table 3, we report the ltesabtained when we do not restrict the
choice set to the local labor market level. Whem ¢hoice set is considered to be the entire
region of Catalonia, some coefficient estimatesctiange, if not always dramatically. In
particular, the coefficients (and the elasticitieSjhe business tax rate and the property tax rate
drop by 55 and 22%, respectively. This suggeststhigaindependence of irrelevant alternatives
assumption does not hold at the regional levels Thin also be tested statistically. The second
row from the bottom in Table 3 reports the logdikeod functions of the different
specifications. Since specification [2] is obtair®dkeeping the sector-year-local labor market
dummy variables equal regardless of the local-labarket of the municipality, a likelihood
ratio test can be performed. The value this tdgtstdas over 2,000 which clearly exceeds the
critical value of a Chi-Square distribution witt8I8 degrees of freedom at the 1% level. Hence,
our data seem to indicate that there are impoltaation factors that show up in the local labor
market or/and, for some entrepreneurs, not all oipalities are equal substitutes for each other.

This supports our empirical strategy of restricting choice set to nearby locations.

Specification [3], whose results are reported ie third column of Table 3, omits the

agglomeration economies’ variables. The point afning such a regression is to assess the

%4 See Rosenthal and Strange (2004) for a reviewisfiterature.

% If the variablex; is expressed in logs, the average marginal efi@stbe obtained af [{ng; / Xg; )

where N, is the sample mean of the dependent variable.
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consequences of failing to account for the bendfitss obtain from the economic scale and
composition of different locations. The propertyx &stimate remains unchanged. In contrast,
the business tax effect switches sign becomingtipesjand statistically significant at the 1%

level). Moreover, the implied elasticity is veryde (exceeding 3). The fact that municipalities
hosting large amounts of economic activities canhggher tax rates and still be preferred by
new locating establishments may explain this ldnges. This finding shows the importance of
controlling for agglomeration economies when estingathe effects of taxes on the location of

economic activities.

Robustness checks and additional resultdn this subsection we first explore whether the
estimates are sensitive to the empirical strategyadopt to control for the rent of buildings.

The implications of omitting the level of some pautar public expenditure programmes are
then addressed. We then proffer some commentsdiagathe inclusion of some other local

taxes, before extending the analysis in two dioax&i First, we consider small and large firms,
separately (Table 4). The main point of this exards to confirm that the reform passed in
2002 has affected small and large firms in a vemyranetric manner. Second, we explore the

role of taxes on the location of service activities

Since, to the best of our knowledge, there areapers that control for the rent of buildings by
looking at how pre-established firms use labor wéhpect to buildings’ surface, we estimate
specification [1] using the density of the populatas a proxy of building rents. This approach
has been used in Bartik (1985) and Guimasiesd. (2004), the rationale being that population
and manufactures compete for the use of land. Betadies the correct sign if higher densities
are to pick up higher building rents. Although sowgmefficient estimates experience non-
negligible changes, the sign and order of magnitafighe estimates remain unchanged,

providing our analysis with consistency.

Bartik (1991a) points out that controlling for tlearel of some local public expenditures can be
relevant for identification purposes (i.e. highax bills may be financing better services which
are valued by firms). Unfortunately, we lack data aurrent expenditures in which we can
identify the programmes that firms may be partidulanterested in. Hence, we are not able to
address this question, empirically. However, wé tte@t this is not a major issue in our analysis
as, in Spain, inter-municipal differences in pepitatax revenue do not stem so much from

differences in municipal tax efforts. Rather, tlaise from differences in fiscal capacity and in
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the volume of unconditional grants received fronpemplevel government As a robustness
check, we have included the natural log of ovgrablic expenditure per capita in specification
[1]. Although the expenditure per capita coeffitiepositive, its elasticity is very small and
statistically insignificant and, moreover, produces significant changes in the parameters of
interest. The inclusion of the remaining local ®x@amely the vehicle tax, the building
activities tax and the tax on sales of land anddings has also been considered. These taxes
have been found to be statistically insignificantldo have no effect on our estimates of

interest. This may be due to the fact that thesesteepresent very light burdens.

As discussed in Section 3.2, from 2003 onwardsselftemployed and very small firms have
become tax exempt, while the tax burden on larigasfhas been increased. As such the reform
is expected to decrease the sensitivity of smatidito tax differentials and increase the effect
of taxes on the location of larger firms. We, tliere, estimate the model for small and large
firms separately while specifying two different pés for the business faxOne slope is for
firms entering the market in the time period spagri996-2002 when the pre-reform business
tax law applied. The second slope is for establatisilocating in 2003 when we expect most
managers would have considered the new tax coddintl details of which were made known
in October 2002. The results obtained for small Emde firms are reported in the first two

columns of Table 4 (specifications [4] and [5]).

% The correlation between overall expenditure peitazand the tax rates is around 16% and 24% for th
business and the property taxes, respectively.

" See Section 3.1 for a definition of small and éafigms.
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Table 4.-Location determinants for small and largesstablishments.
Poisson Maximum Likelihood estimates. Dep. Variabléhe count of new
establishments of industgin municipalityj and time period+1 (Ngj.1).

: Small Large Small Large
Variable
[4] [5] [6] [7]
(i) Local tax rates
Business tax ratet"
Business pre-reform -0.559 -0.237 B
(1996-2002) (-4.08)" (-2.13)
Pre-election o N -0.599 -0.134
(1996-2000) ' ' (-4.06)" (-1.15)
Post-election o - -0.426 -0.562
(2001-2002) ' ' (-1.86) (-3.12)
Business post-reform -0.332 -0.607 -0.329 -0.612
(2003) (-1.02) (-2.82) (-1.01) (-2.84)
Property tax rater? -0.012 -0.012 -0.011 -0.012
. (-3.14) (-4.16) (-3.10) (-4.25)
(i) Agglomeration economies
Own manufacture 0.342 0.437 0.342 0.437
employment: (17.93)7  (29.84)"  (17.93)"  (29.84"
Manufacturing 0.146 0.315 0.146 0.315
employment: @ (4.63)" (11.51)"  (4.63)" (11.52)"
Non-manufacturing 0.245 0.048 0.244 0.050
employment: se (9.06)" (2.14) (9.01)" (2.22)"
Diversity index: d 0.339 0.165 0.340 0.164
y ' (4.95)" (3.081) (4.96)" (3.07)
Rent of buildings: v v v v
es es es es
(Lgi/ Ny, Os)
Local Labor Yes Yes Yes Yes
Market dummies
No. Dummies 1,022 1,140 1,022 1,140
(sxtxl) ’ : ' '
Log-likelihood -6,898 -9,693 -6,898 -9,691
No. Observations 18,010 19,558 18,010 19,558

Notes 1. Figures in parenthesis arstatistics. 2.~ : statistically significant at the 90%,
95% and 99%, respectively.

Our results suggest that small firms were moreite®do business tax rate differentials than
their larger counterparts during the pre-reformiqeerWhile the average elasticity implied by
the coefficients for large firms approaches -01B2, elasticity found for small firms stands at
around -0.75. This suggests that, during this periibe business tax liability for a small firm
represented a larger share of its profits than twascase for a larger firm. By contrast, the
elasticity of the property tax rate appears to haaé for small and large firms, -0.14. As

expected, our results suggest that the reform édgced the sensitivity of small firms to tax
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differentials. In fact, the estimated coefficiewr fthe post-reform period is not statistically
different from zero. Results in the opposite diatiare found for the subset of large firms. The
reform has increased their sensitivity to busirtexdifferentials. The elasticity of interest rises
remarkably, from -0.32 to -0.82. Notice that th&t ef results corroborates the nature of the

effects of the business tax and, therefore, enlsatheeconsistency of this analysis.

Although the reform was passed in 2002, it congtitia cornerstone of the electoral campaign
run by the conservative party that won the natiaattion by a wide margin in March 2000.
This means that establishments locating in 2001 20@2 might have partly anticipated the
effects of the reform. To determine whether thisws case, we split the pre-reform business
tax slope into two different coefficients - one fims entering the market in the time period
spanning 1996-2000 (pre-election), and the othenéav establishments in search of a location
in 2001 and 2002 when managers might have antadpttte effects of the reform (post-
election). Our results are shown in the third amgrth columns of Table 4 (specifications [6]
and [7]). The estimates of the business tax fonditocating in 2001 and 2002 have been found
to lie between the pre-election and post-reformaogeestimates for both small and large firms.

This supports the idea that, during 2001 and 20@2reform was partly anticipated.

In the case of agglomeration economies, thereaesxant differences in how small and large
firms value the characteristics of the economicir@mment of locations. Employment in
services ¢g) and the diversity of the economic environmetit ¢eem to be two attributes small
firms place considerable weight on (the elastisidee 0.24 and 0.34, respectively). By contrast,
large firms seem to care less about these loc&timiures (the coefficients are, respectively, 5
and 2 times smaller). A possible interpretationtluése results is that large firms are less
dependent on external services and on tacit kngeléldan small firms. Large firms seem to be
fonder of manufacture employment than their smatlaunterparts. This holds both for own
industry @;) and other manufacturing employment)( For the variable reflecting localization
economies @) the estimated elasticities are 0.43 and 0.34eas/ely. In the case of other

manufacturing employmentn), the elasticities are 0.31 and 0.15.

Although this analysis has focused on manufacttoeshe reasons outlined above, we have
also explored the role of taxes on the locatiorsefvices. We choose to do so because first
services account for more than half of the totgbleyment, second because a growing number
of services do not need to be consumed locally dim#lly, because it enables us to

contextualize the results more effectively. In ortdetake into account the fact that demand for
services may show variation at the local level,imgtude the population and a measure of the

local income level in the regression, in line wittickson and Wasylenko (1980). The estimated
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tax elasticities are of the same order of magnitasléhose obtained for manufactures although
the business tax rate estimate is found to besstatily insignificant. These elasticities are 8.2
and -0.18 for the business and the property taspedively. This finding is at odds with the
results reported by Solé-Ollé and Viladecans-Mar&il03) which differed significantly
between a very large impact of taxes on manufastanel a much more moderate effect on the
services side of the economy. Higher levels of recturing and non-manufacturing
employment as well as diversified economic envirenta seem to attract new service
establishments. This is consistent with both arereel economies and a local demand
explanation. By contrast, the variables includedcapture differences in demand at the
municipal level (population and income) are stitidly not different from zero. As recognized
by Newman and Sullivan (1983), even though somésiies may not export their output
beyond the local level, mobility among nearby jdicsons ensures that both demand and the
cost of factors, aside from the rent of buildingan be assumed to show little cross-sectional

variation at this geographical level.

4. Conclusions

In this study we have focused on the role of Ideakes in determining the location of new
manufacturing establishments in neighboring muaidigs, while accounting for the presence
of agglomeration economies. The empirical applaratiwe carry out, using Spanish
municipalities’ data, has two main advantagestHindight of the results reported by Rosenthal
and Strange (2003) and Viladecans-Marsal (2004), Spanish case represents a setting in
which there is probably a good match between the sf the tax setting jurisdiction and the
geographic scope of agglomeration economies. Sedositeds some extra light on a topic that

has not received a great deal of attention in t®@ean context.

The estimated tax elasticity for the business taxlose to -0.52. Significantly lower is our
estimated elasticity for the property tax, whiclkaisund -0.13. The size of these effects is in the
lower bound of the results reported by Solé-Ollé afiladecans-Marsal (2003) for Spain.
Given the quantitative importance of these locaésain Spain, we consider our estimates to be
reasonable. A reform of the business tax that wgsemented during our period of study
shifted part of the tax burden from small to larfiens. Our results suggest that this reform has
decreased the sensitivity of small firms to taXed#ntials, whereas the opposite is true for large

firms. This enhances the consistency of our esémat
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Restricting the choice set to the local labor masgkel, above all, accounting for the presence of
agglomeration economies is of paramount importdacédentifying the role of local taxes in
the location of economic activities. In particuldhe omission of the variables of the
agglomeration economies results in a severe uniles®n of the negative effect of the
business tax on the location of manufactures. Tdda be explained by the fact that
municipalities choosing high tax rates are alsdihgdarge amounts of economic activities and,
due to the existence of agglomeration economiesetlare the preferred alternatives for new
locating establishments.
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Annex 1.

Hotelling’s lemma and equation [3] allows us to &guthe following expressions for labor and

buildings, respectively:

o, R a, R, -N; [R, A

Bﬁ - D b =
OR; M,  (1-k) (R +0T,°/N+dT,P/oN) T,

oy w _  a, W _—LIw (A2)

M= =
ow My (1-K) (w+dT, /oN) Ty

Solving for M, in equations (A.1) and (A.2) and equating thenidgean expression for the

before-tax building bill of firmi. To account for the fact that different sectors/raae inputs

with different intensities we introduced industpbscripts in the shares of inputs in output.

R.

]
R +dT° /AN +dT.P /0N
Nisj DR] = Lisj [y [ﬁagj ( ] & = ) (A.3)
a, ), W

(w +0T /oL)

s

Adding up for all the firms in location that belong to activitys we obtained the aggregate
before-tax building bill for industrg:

R

j

R +0T2/0N+dT/oN
Ny ER;=LSJ-EVV|EE“3J S o L) (A4)
oy ), W,

(w +0T2/oL)

sj

Aggregating for all industries we find that the trerfi industrial buildings in locatiop can be

written as:

_1
R=N D kO (A.5)
] S
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R.
J
WhereK. = [E%J (R; +0TS /0N +0T. /0N )
S_C
a, ), W

(w +0T? /L)

¢ is a constant term that needs to be introducéaki® into account that andN have been set

at a particular scale. It is important to noticattthis particular method for measuring the rent of
buildings relies on the fact that the last termeapression (A.4) does not show significant
variation across locations. This will occur whendbtaxes do not affect, to a significant extent,
the ratio between the marginal costs of buildingd &bor. We expect this to be the case.
According to our estimates the business tax outwgeige property tax by a three-fold factor in
terms of its effects on the behavior of firms. Bwtice that a business tax increase raises the
marginal cost of buildings as well as the margioas$t of labor. Hence, differences across

locations in the last term of expression (A.4) walhd to be small.
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