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We construct a dynamic general equilibrium model&n economy specialized in tourism to explore
long term effects of some environmental and tourjsticies. We show the conditions for a double
dividend after a green tax reform where the envirental tax is a night stay tax. These conditions
depend on the initial level of environmental quadind tourism preferences. Moreover, we compare the
long term effects of two alternative policy instrents, that is, the night stay tax and a qualitpcad
imposed to the tourism firms. We show that bothrimaents have different effects on the incentiwes t
accumulate capital. From a long term perspecth& guality standard is always better that the retgay

tax provided that the former does not cause dynamefticiency.

! A final version of this paper with the title “Emgnmental policy and long-term welfare in a tourisconomy”
has been published in ti$panish Economic Reviel@(1), 41-62.
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1. INTRODUCTION

Tourism has been one of the fastest growing sedtaiag the last decades and it has become orfeof t
main sectors at the world level. Including direntlandirect effects, nowadays the travel and towris
sector accounts for 10.2% of world GDP, 11.8% ofldvexports and 9.6% of world investment (WTTC
[26]). In spite of the uncertainties generated by thé& 1tourism growth forecasts for the following sea
are still favorable. Thus, according to the Worldviel and Tourism Council over the next ten years
world’s travel and tourism real GDP is expecteihtmease at a 3.6% annualized growth rate, exports
a 7.1% and capital investment at a 4.3%. Tourispaesion has been specially intensive in some
national and regional economies that have follqwaeess of specialization in this sector. Partitylia
some small economies, with low possibilities ofailsification, the tourism sector has attractedntiost
part of productive resources. For these economiasstn has become an opportunity for development
and improvement of living standards. Some worksBakguer and Cantavella-Jorfid, Lanza and
Pligiaru[17], Adams and Parmentgl] or Copeland11] have explored from different points of view the
role of tourism as an engine for economic growth.

In many cases the specialization in tourism has Iéggered by the abundance of natural resources
with tourism attractiveness. The tourism sector dasstinctive relationship with the environmentttb
of dependence and impact (Tisdgb]). The natural environment is part of the tourisotpot, but
tourism activity exerts a high pressure on natDa&vies and Cahill12]) which may harm the welfare of
residents and even put in danger the tourism Wigabif the economy. Most of the environmental

damages are external costs giving way to an exeessirism expansion form the social point of view.



During the last years the environmental impacbafism has become a source of concern in economies
which heavily rely in this sector and the conven&rof implementing public measures to correct
environmental damages has been put forward.

In fact, the increasing importance of tourism heggered an interest in public intervention
motivated by several reasons. Frequently the tousisctor has been seen as an attractive soure of t
revenues given the large amount of income thagnegates and the possibility of shifting the tarden
to foreigners. Sometimes the public interventios baen aimed to change the sectoral structureeof th
economy, be it through the promotion of the whaetsr or through the promotion of certain tourism
models that are considered socially desirable.ifigiance, some tourism economies strive for a ahang
of the pattern of specialization from the massisparto a “quality” tourism, considered this as ackbf
tourism supply that attracts high income visitdrssome cases as well, there is a demand for public
intervention to correct the externalities generdtgthe tourism sector.

To reach these targets several policy instrumesg been used such as tourism taxes (room taxes,
entry taxes, exit taxes and so on), quality requinats imposed to the suppliers of tourism servimes
the provision of public infrastructures relatedthe tourism activity. Tourism taxes have seldomnbee
used as environmental taxes except for the casa wWie tax revenues have been earmarked to the
improvement of environmental and natural resourtlesvever, it is well known that what makes a tax
“environmental” is not the use of the public revesuhat it raises but its effects on the activitgtt
exerts an environmental damage. We believe thatittt® attention has been devoted to the degree of
complementarity between the objectives of publterivention and the general equilibrium effectshaf t
policy instruments commented above. Regarding tiesses, several questions arise. For instancd, wha
are the environmental effects of policies aimethatquality improvement of the tourism services?; i
“quality” tourism more environmentally friendly thanass tourism?; may the tourism taxes be used as
environmental taxes?; what is the best use of tidiqrevenues raised from the tourism taxes?; kwhic

the set of policies that allows for a higher sowialfare in an economy specialized in tourism?



In this paper we develop a dynamic general equilibbrmodel for a small economy specialized in
tourism where the expansion of the tourism secddhé engine of growth and where we include the
relationship of dependence and impact between tharistn activity and the environment.
Methodologically the model is related to a bodyha# literature that extends economic growth théory
include environmental variables (Tahvonen and Kwailen[24], Stokey[23], Hettich [14], among
others). However, to our knowledge this is thet fiverk that analyses the relationship between souri
activity and the environment in a dynamic genegglildrium model. In this framework, we explore the
effects of some tourism-environmental policies. &fmlly, a night stay tax and a quality standéod
the tourism firms. The empirical counterparts te tlight stay tax are some tax instruments that have
been increasingly used and that have been labeledvieral ways: room tax, bednight tax or bed tax.
These are taxes that tourists have to pay forviegeaccommodation services in a given locatiove@i
the generality of the model, the night stay taxid@lso be a proxy for entry or exit taxes. Gergrathe
night stay tax try to represent any tax that islgar the very act of staying in a given tourisraag. As
the model is set up, the night stay tax plays a &3l an environmental tax. Given this, we explbee t
conditions for a double dividend in the contexiadfgreen” tax reform. There is already a large bofly
the literature that analyses the conditions fooabie dividend (Bovenberg and de Mof@]; Goulder
[13], among others) but few papers set the analysisdgnamic context (an exception is, for instance,
Bovenberg and de Moo[j7]) and, as far as we know, none has done it forcdse of economies
specialized in tourism.

The rest of the paper is organized as follows.i&e@ discusses the model. Section 3 explores the
long term effects of a night stay tax. Specificallige analysis focuses on the long term effects of
marginal changes in that instrument, with spedi@indgion to the conditions for the existence ofalile
dividend. Section 4 compares two policy instrumémterms of the consequences for long term welfare

the night stay tax and a quality standard for theism firms. Finally, section 5 concludes.



2. THE MODEL

We consider the case of a small open economy shfatlyy specialized in providing tourism services t
foreigners. There are a large number of identimatism firms that operate in perfect competitioack
firm provides all the private tourism services ttiagir clients demand using capital as the onlyoiacf

production?

2.1. Tourism preferences and tourism revenues

A visitor obtains satisfaction from three differesaturces:

a) Tourism services provided by the tourism firMé& consider capital relative to the capacity of
accommodation as a quality index form the tourism,fthat is Ki/T;, wherekK; is the capital of the firm
i andT; is its capacity of accommodation. The satisfactiba tourist depends positively on this quality
index.

b) Goods and services provided by the public sed@toe public sector provides goods and services
such as security, maintenance of public areasspatation and leisure infrastructures and so am th
enhances the perceived quality of a tourism resudtthe satisfaction of visitors. We allow for flaet
that these goods and services may differ in terfrtheir local or non-local use. Actually, some gsod
and services provided by the public sector are Ip&im the use of those tourists that lodge in ecsic
area. However, the public sector also provides goand services for the whole tourism industry.
Although we acknowledge that there is a continuwgtwben pure local and pure non-local goods and
services, for simplicity we only consider two kinofsgoods and services provided by the public secto

On the one hand, each firm receives goods andcsartiat are for the exclusive use of their clicOts

2 It could be interpreted as physical capital oa&soader measure that also includes human capital.

% A public car park next to a hotel would fall irttee first category; an airport into the second.



the other hand, the public sector provides goodssarnvices that are non-excludable. Let us calfitee
kind of goods and servic&;, and the secon@g. We assume that both types are subject to congesti

¢) Environmental quality of the resort. In manyriem resorts natural assets are an essential part o
the tourism product and as such a key determinfrhe visitors’ satisfactiofi.We consider that

environmental quality is represented by a singhiate called\.’

Given these assumptions we define a utility functitat measures the satisfaction per night stay of

tourist that visits the resort:

UiT :UT 5,78, /-\i,N
T, ST ST

@
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where U"; is the utility of a tourist that receives servidesm firm i, G5 are excludable goods and
services that firm receives from the public sectdr,is the aggregate accommodation capacity of the
resort and? is the number of night stays per unit of accommiodacapacity, which is treated as a
constant. We assume that utility is increasingdoheof its arguments and the second derivatives are
negative. All the tourists share the same utiligdtion. Expression (1) could be also interpreteda
composite index for the tourism services’ qualitgttincludes specific characteristics of the taarfsm

as well as general traits of the resort. In théofeing, we use a Cobb-Douglas form of the previous

utility function:

a B y
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* Works like Rierg20] reveal the importance of the environmental asadtsurism preferences.

® Arguably the environmental assets could also difféaerms of their local or non-local nature.



where we assume that 5, )1(0,1); 1>0; a+5+)<1

From (1) we can obtain the revenues that accraefilon given additional assumptions. Firstly, we
define Py as the price a tourist is willing to pay for atuof satisfaction obtained in the resort. In the
following we assume that manufactures are the naineerand thereford®, is the price of tourism
relative to manufactures (the former measuredrimgeof satisfaction). Given this, the price paidtfoe

tourism services is:

Let us assume thd&, is exogenously determined in the international kei@: Notice that although
international competition fixes the price for agivquality of the services, a firm could chargdaghnér
price provided that its services are considered ligher quality than competitors’. To put it diéatly,
in the international economy there is a continudrtoarism markets differentiated by their qualityda
the price paid for the tourism services. In eackthem the suppliers are price-takers but they camem
along the quality ladder either due to their owsisiens or due to changes in the characteristiabef

tourism resort where they are located.

Secondly, and given that the number of night staythe tourism firm isJT;, revenues of a firm

are:

G ﬁ
TR :wTil‘“‘VKi”(TBj GL N (2)



whereg=9"#"Py

An aggregate revenue function can be constructddruthe assumption that all the firms receive the
same amount of excludable goods and services fnenpuiblic sector. Given this, all the firms hire th
same amount of capital per unit of accommodatigracity and have the same amount of excludable
goods and services received from the public segtornight sta)‘?. Therefore,Ki/Ti= KIT, Gul/ITi=
Gn/IT, whereK=2K;, Go=2G,.. As a consequence, price per night stay is thee$amall the firms of the

tourism resortP’,=P" 0 i. Aggregate revenues are thus:

TR= @I 7K “GLGLN" 2)

Higher accommodation capacity increases tourisneme®s. Revenues can also be increased if the

attractiveness of the resort is enhanced throughehi capital and public expenditure per unit of

accommodation capacity or higher environmentaligual

2.2. Public sector

The public sector raises revenues using two ingnisa An ad valorem tax levied on tourism revenues,

ITtr, O£17r<1 and a specific night stay tags, 7= =0. Public budget is always in equilibrium, that is:

ITR+7,T=G,+G, +F (3)

where we allow for lump-sum transfeFs,and< is normalized to one.

® This is ensured by first order conditions for fine.



2.3. Firms’ behavior

Firms maximize profits hiring capital and takingcstons over their accommodation capacity. Both
decisions determine the quality of services pravibg the firm,K/T,. Firms take as given the amount of

goods and services provided by the public sectorirenmental quality and aggregate accommaodation
capacity of the resort. Notice that the model afidar two kind of investment. Investment in quality

takes place when the firm increases its capitadlout modifying its accommodation capacity. However,
when accommodation capacity is raised in the sawgoption as capital we can speak of investment in
capacity.

Two conditions follow from profit maximization:

TR _
(1- rTR)a? =R 4)

(1_ TTR)(l_a - V)? =1 (5)

Aggregate profits aré:
M =(1- 7, )TR (6)

2.4. Residents’ behavior

" Formally, profits are due to diminishing returpsstale at the firms’ level. We can consider thase
profits accrue to some fixed factors (e.g. landyvisinow) that act as a barrier for entering firmsl an

allow for the existence of profits in the equililom (see Bovenberg and de Modi]).



Residents are modelized as a single representagjgat that maximizes the following intertemporal

utility function:

o v \i-¢
w, = [e” (C:‘Ll\l‘e)dt v, p, 60
° -

where@is the constant intertemporal elasticity of subgtn, o is the rate of time preference ani a
relative weight of environmental quality on resitienpreferences, that isi=(aJ/N)N/(AJ/JC)C.
Residents take utility from environmental qualitpdafrom the consumption of manufacturés,
Therefore, residents do not make use of local $auservices. For simplicity we do not considerradi

effect of goods provided by the public sector awidents’ utility.

Residents own all the factors of production. Fargicity we rule out international financial flos.

Therefore, the following expressions determineltbleavior of residents:

K=rK+M+F-C (7)
c 1 N
—=Z|r-p+v(l-6)— (8)
c 0{ P +V( )N}
limAK, =0 ©)

wherer is net real rate of return ards a co-state variable associated with capital.

& The main results of this paper would not chandkdfeconomy can borrow to finance only a portibn o

its capital in the same fashion as Bastalt.[3].
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2.5. Trade flows and terms of trade

Given our assumptions, the economy “exports” thele/tourism services that produces in exchange for
manufactures. Given that manufactures are the rairmeand if we take a night stay as the unit measur

for the tourism services, terms of trade are:

RRI=P" =RU" =R/ T #VKG/G{N" =TR

Changes in environmental quality and changes initalapr public expenditure per unit of

accommodation capacity trigger changes in the tefrade.
2.6. Environmental quality

We interpret environmental quality as a renewaburce. The quality of the environment accumulates
due to the regenerative capacity of nature thaewgp on the level of environmental quality. Tourism
activity has damaging effects on the environmerdvi®s and Cahil[12] give an account of the
environmental impacts of tourism such as energyw@mption, water consumption, wastes, impacts on
water and air quality, ecosystems alteration aadnfrentation, impacts on wildlife and on aesthatid a
cultural environment. The intensity of those imgaate closely related to the number of visitors ted
building of facilities for their lodging and rectemal activities.

We assume that environmental quality evolves dwez iccording to the following function:

N =¢(N-N)-zT (10)

11



For simplicity we have considered a linear regeimmafunction. N is the maximum level of
environmental qualityg is the rate of recovery of the environment duendtural regeneration ard
measures the environmental impact associated witinia of accommodation capacity. Given this
specification, investment in capacity has a negaitiwact on the environment but investment in dqyali
(higher capital for a given capacity of accommanati has not. We do not differentiated the
environmental impact of different types of tourishaor instance, the differences in habits and behnavi
of tourists with different socio-economic charaidics may imply differences in their environmental
impact. Therefore, a change from mass tourism toality” tourism would not only affect the
environment through the amount of tourists (assuyriaca positive way) but also from a changezii
constantz is therefore a simplification only justified by olack of evidence about the magnitude and

even the sign of the changezwhen the composition of visitors changes.

2.7. Equilibrium

Before solving for the equilibrium, the dynamic belor of the model deserves some comments. The
engine of growth in this economy is capital accuatiah, but growth eventually stops. To see thisemor

clearly let us consider that public expenditureisonstant fraction of tourism revenues. In thiseca

tourism revenues are:
Q,
A—y—ﬁ H
TR= (@t ) r-r T(_ﬂ N/Lrp

wheres,=G,/TR andsz=Gg/TR.

Two characteristics of the model rule out an urtiehigrowth based on capital accumulation. Firstly,

investment in quality exhibits decreasing returnge do the characteristics of tourism preferences.

12



Secondly, for a constant environmental qualityestment in capacity (that is, increases of capital
accommodation capacity in the same proportion) doaise tourism revenues proportionally. However,
the investment in capacity harms the environmeatahctiveness of the resort and, therefore, resluce
the returns to capital in the tourism sector. Tfogee in the model there are upper limits to the
accommodation capacity of the resort base on tistesce of a fixed natural base. This trait accords
with a stylized fact stressed by a body of theismriterature that is, the existence of a carrngapacity

of the tourism resorts (see But[@0] or Hunter and Gredii5], among others).

We can solve for the equilibrium combining (3),,(®), (6), (7), and (8) and consideringR-o,

wheredis the rate of capital depreciation. Then we abtai

C_1 TR N
Z="lal-15)—-0-p+v(l-6)— (11)
o= g AU Tm)  — - prv-6)
K=TR-G, -G, - K -C (12)

Equations (2’), (5), (9), (10), (11) and (12) déserthe dynamic behavior &, K, TR, TandN given a

path for the policy variables. The model has dmtaty state wheré?

N:k:é:éA:éB :T.R:-i_:}'r :}TRZI.:ZO

° A key question is whether it is possible for teamirevenues, consumption and welfare to continue to
grow after the resort having reached its carryiagacity. In this model this is not possible, atstea
endogenously, given decreasing returns to invedtimequality. This is, however, a matter of great
interest in economies that are specialized in sound it deservers further research.

19 Stability of the steady state is discussed in agpeA.
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and:

Nzll[chp]”[ I, JH_H( 1 Jl_ﬁ_y(ly(lr}y (13)
P\ a l1-a-y 1-7 S, ) \ Sy

7=¢(N=N) (14)
Z
TR= It T (15)
(1_ TTR)(l_a - y)
K :wm (16)
o+p
C=(1-s,-5,)TR-XK a7

3. LONG TERM EFFECTS OF THE NIGHT STAY TAX

In this section we explore the effects of margrtanges in the night stay tax on the long termesbf
the economic and environmental variables. With sarclaim, we express the stationary state in tefms o

relative changes of the variabfés:

] ] ] ] ]
TR=£eT+aK+yGa+ BGs (19)
O O O
TR-7x =K (20)
n] - 0
N =-[(N-N)/N]|T (21)

1 A hat denotes a relative change, thatf(isdx/x. For simplicity we focus on the steady state. Areno

complete analysis should also consider transitieffatts.
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] O O O ]

TR-5,Ga-S, G- K =5, C (22)
] O o 0O

TR-1wr=T+1r (23)

O ] O N [EE O O O
(1- 1) TR+ Trg TR+ T7 73 +T7; =5,Ga+S,Ge+S. F (24)

where (19), (20), (21), (22), (23), (24) come fr¢®), (16), (14), (17), (15) and (3) respectivelyda

where:
N -N
e=(-a-p-y)-pu——
N
D *
Ttr = A7 /(1 T1g) r, =1, T/TR
s«=KITR s=C/TR s=F/TR

The variablesis the elasticity of tourism revenues with resgeciccommodation capacity. Notice tlrat
is a general equilibrium elasticity that capturkdhee effects of a change in accommodation capamit

tourism revenues.

3.1. Long term effects: general discussion

Given that the public budget is always in equilibmi policy changes require the modification ofeatsi
two instruments. Therefore, the effects of changas depend on the policy instrument used to keep the
public budget balanced. We analyze three alterestin the first one, the public budget is keptbeéd
using lump-sum transfers, in the second, usingipwpenditure, in the third, using the revenue tax

Table | shows the effects of a marginal changéefiight stay tax for the three scenatfos.

12 Results in the table 1 are obtained in appendix B.
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Table | has been constructed under the assumgtairbefore the policy change=yandss=4. In
the second and third scenarios it is also assuha&+0 Finally, in the second scenario both types of
public expenditure change in the same proportide. fdllowing results hold for the three cases:

(i) A marginal increase in the night stay tax reduwm@sommodation capacity and raises capital per
unit of accommodation capacity (quality of touridirms). Table Il disaggregates the effect on
accommodation capacity. An increase in the nighy &ix raises the cost of capacity investmentivelat
to quality investment and thus capital per uninotommodation capacity increases (see row 9 ie tabl
[). The second term in any of the expressions bietdl shows the effect of the change KIAT on
accommodation capacity. The effect on accommodatapacity will also depend on the behavior on
aggregate capital, which is the first term of afiyh@ expressions of table Il. Capital could incear
decrease, depending on the sigr,djut the overall effect on accommodation capasityegative as it is
shown in column 4 of table I.

(i) A marginal increase in the night stay tax improgesironmental quality (row 5 of table I) and
the terms of trade (row 10 of table 1).

(i) A marginal increase in the night stay tax incregssguces) tourism revenues (row 6 in table 1),
capital (row 7 in table 1) and consumption (rowrBtable 1) if the elasticity of tourism revenuediwi
respect to accommodation capacity is negative fjpesi Moreover a negative (positive) elasticity
implies a reduction (increase) in the revenue tlernwthis is the policy instrument used to keep the

public budget balanced (first row in table I).

13 Whens,=y andss= 8 marginal revenues of public expenditure equalréds®urces needed to finance
an additional unit of public expenditure. Therefdtds assumption means that we rule out distastion
associated with inefficient levels of public expguack. Nevertheless, the results in the first ascosad
columns are valid for any value ef andsz between cero and one. Results in the first colaimmot
depend on the initial value of the lump-sum trarssf€inally, results in the second column holé& #0

provided that lump-sum transfers experience theesatative change as public expenditure.

16



3.2. Double dividend

One of the interesting results of the previous ysiglis that, under certain conditions, the incedaghe
night stay tax yields a double dividend for theidests, that is, not only an increase in long term
environmental quality but also higher long term simption and non-environmental welfafe.
Regarding the double dividend, three issues dedartlger analysis. Firstly, given our functionakrio

for the regenerative capacity of the environmentcan be shown that there is a threshold of

environmental quality that determines the effe¢the policy change on long term consumption:

¢=E=444A447
N l-a-B-y+u

If initial environmental quality is below this ttekold, the elasticity of tourism revenues with extfo
accommodation capacity is negative and therefar@éaease in long term consumption results froen th
policy change. However, when initial environmengaklity is high enough, the improvement of the
environment has a cost in terms of consumptionicddhat this threshold only depends on the taarist
preferences. Specifically, the threshold will bghtgr the higher are the elasticities of tourisnereies
with respect to the environmental quality, publpenditure and capital. Intuitively, an increasetia
night stay tax reduces accommodation capacity, lwhigs a quantitative negative effect on tourism
revenues. However, it also enhances the attra@szeaf the resort through higher environmentalitual
and capital per unit of accommodation capacity lmeer congestion in the use of goods and services
provided by the public sector. The magnitude of thater effect depends positively on the elastisitf

tourism revenues with respect to the environmeguality, public expenditure and capital. To be éarg

 This is what Goulddr13] calls the strong double dividend.
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that the negative effect, long term environmentadligy should be elastic enough with respect to the
accommodation capacity. Given a linear regenerdtiantion, this elasticity is large (low) when iait

environmental quality is low (large).

Secondly, notice that the second dividend can pd&ee whichever is the instrument used to keep
the public budget balanced. This is in contraghtst of the literature on the second dividend, whbe
only channel through which an environmental taxom®&f can yield an improvement in material
consumption is the reduction in distortionary tafghe revenue tax in this model). Our result is tue
the inclusion of a second channel through whichgiteen tax reform can yield a second dividend, that
is, the positive effect of the environmental quatit tourism revenues. This raises the questiomhait
is the contribution of the revenue tax in the selcdividend. In order to answer this question, we
compare the second dividend in two of the prevErenarios, that is, in the case the revenue tazad
to keep the public budget balanced and in the tteséump-sum transfers make the work. In this later
case only the second channel is present sincesthefithe additional public revenues is neutrabdth
scenarios we consider the case when the elastitityurism revenues with respect to accommodation
capacity is negative.

This comparison can be performed calculating thegmal excess burden in the steady state, that is,
the additional consumption that is needed to mairgiady state utility level unchanged after thkcy

change. Marginal excess burden can be expresséd as:

di N-NE 1 a(l—r ) oo 1 - =
v ET-Sa-o 0 RIK-T |- [1- & - B-y-u(N-N)/N]T

1> See appendix C.
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where we have assumed tlsat ) and ss= Sbefore the policy changeli/C is the relative change in
consumption needed to hold utility constant after policy change. A positive value df/C reveals a
decrease in long term welfare while a negative eaheans that the policy change improves long term
welfare.

The first term is the direct effect on utility dte a higher environmental quality, that is, thestfir
dividend. The first dividend always reveals a pusieffect on long term welfare for any initial ual of
environmental quality and for any of the three scErs since an increase in the night stay tax away
reduces accommodation capacity.

The rest of the marginal excess burden is the sedwdend. The increase in log-term consumption
is divided between that part that is attributalbetite change in capital per unit of accommodation
capacity (that is, the quality of tourism firms)daimat part due to the change in accommodationoigpa
The first effect is the same in both scenariosgn $positive effect on welfare) and magnitude (sae
9 in table 1)'® Regarding the second effect, we should consider @h increase in the night stay tax
reduces accommodation capacity in both scenaridstlaerefore the second effect contributes to an

increase in consumption /N <y and to a fall in consumption ifi/N >, where!’

_ H
1-08 -B-y+Hu

Y

It can be shown that the fall in accommodation cdpas smaller when the revenue tax is reduced tha
when lump-sum transfers are used (see row 4 ire tBbWhat follows from this analysis is that the
reduction in the revenue tax exerts a negativecefia welfare if initial environmental quality isw

(specifically, if N/N <y ) and contributes positively to the second dividehdhe quality of the

® There is no effect ifr=p=0. In this case capital in the steady state eqtsatplden rule level.

" Notice thaty< ¢ sinced<a.
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environment is sufficiently high (iN/N >¢ ). This may seem a puzzling result if it is consadkthat the
revenue tax reduces the incentives to accumulgitéataHowever, it must be taken into account that
base of the revenue tax is the whole tourism rezerand thus this tax also reduces the incentives to
provide accommodation services. Therefore, theladaied on tourism revenues plays a role, although
imperfect, in reducing the environmental impactaafrism activity. When the night stay tax is veowl

(this is the case when the environment is badlyatped) it is good, in terms of long term consumption
to keep the revenue tax constant in spite of gsodionary effects on the supply of capital. Omlyen

the night stay tax is large enough and therefoee rivenue tax is less necessary to correct the
environmental externalities it is better to corrdwt distortions on capital accumulation causedhiay

revenue tax®

Finally, it is interesting to focus on the role tbke terms of trade in the effects of a change & th
night stay tax. Remember thel, that is, the price per night stay, is the priéeexports relative to
imports and therefore it can be interpreted addfras of trade of the economy. An increase in fgatn
stay tax always improve the terms of trade anddffiect will be stronger than the quantitative rega
effect when the elasticity of the tourism revenwéth respect to the accommodation capacity is
negative. Therefore, the improvement in the terfrtsagle is a necessary condition for a positiveosdc
dividend to take place. This property of the mdaws this paper with previous work. On the onedan
works as Copelanfl]l] or Nowak and Sahlil8] that build static general equilibrium models stridse
role of the terms of trade in the effects of arréase in the demand for tourism services. On therot
hand, Smulder$22] and Sen and Smuldef21] show how improvements in the terms of trade can
trigger a second dividend in the context of a “gfdax reform. In these papers the economy has etark

power in the international market. The environmet#a acts as a tax on exports, which improves the

18 Sinceyx ¢, it could be said that there are situations whwmet is a strong double dividend but not a

weak double dividend in Goulde%3] terminology.
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terms of trade. Through this channel, the econ@rgble to make the foreigners bear the burdeneof th
environmental tax and therefore, the increase dffanesfor the residents comes at the expense of non
residents’ welfare. In our model the improvementhia terms of trade obey to a different reason. The
economy lacks market power in the sense that tpven level of quality of its tourism product itéo
accept an exogenous price. Therefore, a redugtitimei tourism supply of the resort would not hamwg a
effect on its terms of trade if no impact on thaativeness of the resort would take place. lhis
positive effect on the tourists satisfaction stemgrirom the tax reform that allows for an improverne

in the terms of trade and therefore the increaseseifiare for the residents does not take the fofra o
transfer from abroad.

As a corollary, the model shows that the envirortiagpolicy may trigger an improvement in log-
term competitiveness if as such we understand arease in the terms of trade that leads to higher
welfare!® Therefore, we show that in the tourism sectorethgroom for the Porter hypothesis to be met
(Porter and van der Lindg9]), that is, the environmental regulation can indaceimprovement in

competitiveness and welfare.

4. NIGHT STAY TAX AND QUALITY STANDARDS

In this section a comparison is done between tfeetsfof the night stay tax an a quality stand@ide
comparison is made for the long term equilibriurre Wéfine a quality standard as a minimum of capital
per unit of accommodation capacity imposed to tharism firms by the public sector. In some
economies based on mass tourism, concern has kpersged about the convenience of improvements
in the quality of the services provided by the mur firms. Of course “quality” has many dimensions

and it is not only determined by the amount of tder unit of accommodation capacity. However, if

¥ The concept of competitiveness is a matter ofrowetsy but, as Krugmgr 6] or Boltho[4] say, long

term competitiveness is ultimately determined kydpictivity and the terms of trade.
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we look for instance at the classification of hatategories, many of the additional services aliae
to provide to belong to a higher category requikestment in capital.

First of all, let us consider the behavior of tikemomy when there is a quality standard and notnigh
stay tax. In this context there is no private adgiroviding accommodation capacity and thereforad
adjust theirKi/T; to the legal minimum. Given this, the firm and eeggate revenue functions are

respectively:

G 4
=iy S o

TR= gk " P IKPYGLG, PN

wherex is the quality standard.

Firms’ behavior is determined by the quality staddand:

(-r)-p) ¢ =R 25)

The economy behaves according to the aggregatauevanction, (9), (10), (12) and the following

equation that results from the combination of @) (8):

1
6

. TR—J—p+v(1—B)%

(1_ y)(l_ TTR)?

olo-

The steady state is:
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1=S(N-N)
Z

K =«T

TR=, 9*P

Tl

C=(1-s,-5)TR-K

We would like to compare the steady state welfaxels under both policy regimes. The quality
standard as well as the night stay tax are ap@@pistruments to reach a given target for lomgn te
tourism firms’ quality and environmental qualf§The key difference lies on the kind of tax systéat
results from using one or the other policy instratrend particularly on the way the tax burden eret
out between capital income and profits. Specificallith the night stay tax capital income bearargér
share of the tax burden (profits bear a smalleredhthan with the quality standard and thereforéhian
former policy regime there are lower incentivesdapital accumulation. An easy way to understamsl th
difference is to show that the night stay tax ast&n implicit tax on capital. Let us compare egpins
(4) and (25), which are the returns to capital wtiere is a night stay tax and when there is aitgual
standard, respectively. Notice that in the formalicy regime the returns to capital are lower tivathe
later. In fact, (4) is equal to (25) minus &R (1-a-)TRK. This later expression is revenues from the

night stay tax per unit of capital. Therefore, omparison with the quality standard, the night steyis

2 It has been shown that both instruments are detants of the steady state level of environmental
guality. Moreover, combining (15) and (16) and irsipg the steady state condition it can be shown tha

the night stay tax determines the long term toufism's quality.
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equivalent to a tax per unit of capifallt could be argued that in contrast with the gyaitandard, the
night stay tax generates public revenues that cbeldsed to reduce the revenue tax and, in this way
alleviate the tax burden on capital and increaseafter tax returns to capital. Even in this cagé&) a
night stay tax capital income pays a larger shatbetax revenues and the returns to capital axe

than when the quality standard is uéed.

In this model profits can be interpreted as incdhe accrues to an implicit fixed factor (land or
know-how). Therefore, when the night stay tax iedushe tax system favors the fixed factor to the
detriment of capital while the other way round ascwhen we opt for the quality standard. As it elw
known, distortions from the tax system are minirdizéhen the tax burden is mainly borne by the fixed
factors. This suggests that the quality standardldvgield a higher welfare level than the nightystzx.
However, this is not always true since the quadiigndard can give place to a problem of dynamic

inefficiency.

2L Another way to see this is to show that the qualiandard is equivalent to a combination of thghhi
stay tax and a subsidy to capital that keep thdigpblbidget balanced. That is, if a subsidy per it
capital is paid of the amoustk=rT/K, thenR=(1-rrr)(1-) TRK, which are the returns to capital when
the quality standard is present. Since the revefragsthe night stay tax are used in their wholeoant

to finance the subsidy, the remaining equilibriuonditions coincide with the case of the quality
standard. See Bovenberg and Gou[8gfor the same result in a different context.

#2 Regarding the returns to capital, consider a vdme there are no lump-sum transfers. With a tyuali
standard it happens thai=s,+ss. Returns to capital are thereforegyisg)(1-)TRK. With a night stay
tax that is used to reduce the revenue tax we tatarr=[sa+Ss-(1-a-))]/(a+)), expression that comes
from the public budget constraint and (5). Therefdhe returns to capital affl-sa,-Ss)/ (a+))]aTRK.
Given that 1a-)>0 it follows that (1§)>a /(a+)) and therefore the returns to capital are loweh \&i

night stay.
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To show this, let us consider that the level ofrlght stay tax and the quality standard are shah t
they yield the same steady state environmentalitgdalel. Since residents’ welfare only depends on
environmental quality and consumption, this allaygsto concentrate in the differences in stead stat
consumption. We also assume that public expendrelegive to tourism revenues is set at its optimal

level, that issa=); ss=B% For a given level of environmental quality, steatite consumption is:

C=(1-y-B)aK 7 - x (26)

whereQ = [dC/Z)l—a—ﬁ—y(N _ N)l—a—ﬂ—yyyﬁ[gNy m

The expression (26) comes from (2’), (17) and tteady state relationship between accommodation
capacity and environmental quality, (14). The poasi expression yields the usual hump-shape
relationship between consumption and capital.

Form (26) the level of capital that maximizes ldagn consumption can be worked out:
aQ (1_ﬂ_y)/(—a—ﬂ—y)
KGR =l

whereKgr is the golden rule level of capital.

With a night stay tax steady state capital is:

r =| L=y =Bl R
1~ S+p

% This assumption simplifies the expressions buttelusions do not hinge on it.
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where K[~ and K;™ stand for the steady state level of capital wienrtight stay tax revenues are given

back in lump-sum fashion and when they are useddoace the revenue tax, respectively. As it shoeld
expected, in the second case steady state caphaher since the after tax returns to capitallamger.
Moreover, in both cases the level of capital isolaethe golden rule provided that the revenue tax is

positive. Therefore, long term consumption is dgier in the second case.

When the public sector sets a quality standardtalap the steady state is:

K* = (1— V- ,3)(1— y)Q (l_ﬂ_%—a—ﬂ—y)
o+p

It is easy to show that in this later case cap@athes a higher level in the steady state tham e
night stay tax is usedd.However, sincen<(1-)), with the quality standard the economy could epd
with a level of capital above its golden rule levBherefore, provided that the quality standardndb
give place to over accumulation of capital, thistinment yields a higher long term welfare leverth
the night stay tax. Put it in a different way, @essary (but not sufficient) condition for the riigtay tax
to be a better instrument is that under the qualiazndard regime the economy suffers from dynamic

inefficiency.

This analysis raises a final interesting questlormany situations the empirical counterparts #® th

night stay tax have been motivated as instrumentsise public revenues to finance expendituregdim

# This is always true sinag<al(a+)<(1-).
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to improve the environmental quality and tourisnblfinfrastructure$® This is the case of the “Tax on
Stays in Tourism Accommodation FirmSin the Balearic Islands, whose revenues are easddo the
rehabilitation of tourism areas and the recoverpatfiral resources. Such earmarking may be exmglaine
by political economy reasons (Brett and K¢} or, in the tourism context, as a way to faciétahe
acceptance of the tax by the tourism industry aisitovs. However, earmarking is not exempt of
problems. The most obvious is that there is noar&s assume that the revenues raised would set the
public expenditures at its optimal level. For imgt®, in a case where there are no lump-sum transfet
the revenue tax is high enoughearmarking of the night stay tax to finance pubkpending would set
the public expending relative to tourism revenussva its optimal level. Moreover, a night stay taay

not be the best way to finance additional publipexding when this is considered suboptimal. Asag h
been shown in the previous analysis a better pfibioy a long-run perspective could be the combamati

of a quality standard that allows to achieve a mjigavironmental target combined with an increase of

the tax revenue aimed to reach an optimal levplubfic expenditure.

5. CONCLUSIONS

In this paper we have set up what is to our beste@dge the first dynamic general equilibrium model
for a tourism economy where the relationship bebtwbe tourism activity and the environment plays a
key role. The model has been used to analyze souresi-environmental policy measures. We have

shown the conditions for the existence of a doull&dend associated with a night stay tax. A crlucia

% In a more general setting, Brett and K¢@8nreport several cases where environmental taxes ieen
earmarked, in the sense that the revenue theyisgise-committed to specific expenditure programs

% parliamentary Act 7/2001, of April 23rd. Other exales are the Transient Room Tax of the Deschutes
County, Oregon or the Room Tax of the City of Elkevada.

2" More specifically, ifrre>()(1-a-3-))l(a+)).
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assumption is the positive effect of the environtr@mthe income generating activities. As it iested

in the literature (see for example Bovenbiy this is one of the channels through which envitental
taxation can yield a double dividend and we beliéte be a very plausible assumption for the mri
industry. The night stay tax improves environmenqiahlity through a reduction in the accommodation
capacity and the number of visitors. Regardingispurrevenues and consumption, the fall in the numbe
of visitors has a negative quantitative effectdigb a positive quality effect through the improesof

the environment, lower congestion in the use ofdgoand services provided by the public sector and
higher quality of services provided by the touriinms. Given a linear environmental regeneration
function, when initial environmental quality is loenough the positive effect is stronger than the
negative effect, giving place to a double dividefte improvement in the terms of trade plays a key
role for this double dividend to take place. Contreo most of the existing literature on the double
dividend, the reduction of distortionary taxes (tegenue tax) is not always the best use of rev&nue
raised by the night stay tax. This is due to theegality of the revenue tax: given that it is lelien the
whole tourism revenues it inhibits the provision asfcommodation and therefore it plays a role in
reducing the environmental impact of tourism.

We have also shown that a quality standard couldtiute for the night stay tax in achieving a
given environmental target if as a quality standaedunderstand a given requirement of capital pér u
of accommodation capacity. Moreover, from a longntgerspective the quality standard could be a
better instrument than the night stay tax since fémmer implies lower taxation on capital. However
under the quality standard the incentives for ed@tcumulation could be excessive, giving place to
dynamic inefficiency.

We hope to have shown that a general equilibriumremmental growth model is a good setting for
analyzing issues of interest in economies thatiheesly on the tourism industry. However for gigra
more precise answer to the questions we have athligzwould be desirable to relax some of our
simplifying assumptions in future work. Firstly, wtould be interesting to consider not so extreme

specialization assumptions. Secondly, the polisies have analyzed could trigger a change in the
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composition of visitors. To account for this, hetggneity of tourist regarding preferences and

environmental impact should be considered. Finalydistinctive characteristic of tourism is that it

allows to “export” goods and services that otheewigould be non-tradable. This has important

implications stressed by Copelaid] and Nowak and SaHIL8] that could be analyzed in extensions

of this paper.

APPENDICES

A. Stability of the steady state

In this appendix we discuss the steady state g&tabidnditions under the assumptions that the polic

instruments are constant ase y, ss=4.

b

11

Combining (10), (11), (12) (2") and (5) we arrivie a

1-B8-y %r _
~_C l-a-y R A ar; K N-N
C=— ga{ 1- N ———-W1-0)z |-0- 1-0)c———
9 ! I J ( TTR) By 1-a-y V( )ZN p+V( )C N

1-a-py Ya
I.(= [{(1_TTR)Z(_1_U_V)} 'Bﬂnyﬂ] (1—,8—y)—5 K-C

T

. _ N EY Ya
N:C(N—N)—Z{({(l TTR)(l a y):| IBﬂnyu] K
Iy
Linearization around the steady state resultssyséem whose Jacobian is:
b, b, b,
B: b21 b22 b23
b, b, b

31 32 33

=0 bu:_Z\(l—H)(l;TCT’;V)(J““p)i bB:1{/1(5%—\/(1—9)((“21'\',}'\'*)}6
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*

b,=-1 b,=0*P-B-y)_ s b, = HU=B=y)o+p) K
a(l-1eg) a*(l-r,;) N
b31 =0 b32 =—Z(l_a!_y)(é-i-'o) b33 :—|:C+ﬂw:|
arty a N

The determinant of B is:

B:Z(l—a—y)(?_+p) ﬂgi>0
r.a’d N

The determinant is positive and therefore theret@pepossibilities: three positive eigenvalues ae o

positive and two negative. The characteristic dquas:

X —{A—C—'UC(SN_* N*)}Az +{5”C(§Nf N*)—cﬂ})l -|B=0

whereA = o-a1- TTRzrzﬁ; V])* pl-B-y)

This equation cannot be solved analytically. Howéfree set@a(1-rr)/(1-53))>0 the eigenvalues are:

A=A

welu ), J{C ZUR )T DLEL *(3(:5)&— 5-1)

2

The first eigenvalue is positive sincerdg )>0 and & rrg<1. The other two are negative because:

vl iyl goon o slica]

Therefore, provided that the roots are real, tleadst state is a saddle-path. Different values Her t
intertemporal elasticity of substitution mean horital shifts of the characteristic equation. Themef

this result would hold for a large range of valtmsé,

B. Long term effects of a change in the night &y
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a) Lump-sum transfers are used to keep the pubtigét balanced

In this case?m = GDA = GDB =0. Combining (20), (23) and (19) we derive:

0 1-a ui
T=- — Tt (Bl)
y+B+pu(N-N)N
The combination of (B.1) with (23) yields:
TDR = ! 3 (8.2)
Ty BN NN '
The expressions (B.1) and (21) imply for the reglatthange of environmental quality:
Nz GCOWN-NJN ©3)
y+B+pu(N-N)/N
From (20) and (B.2) we arrive at the following eagsion:
K=-¢ 1 7 (B.4)
y+B+u(N-N)/N
Expressions (B.2), (B.4) and (22) imply:
(D: = _¢ (1_55k)/5c TD (B.5)

y+B+u(N-N)N"
To obtain the relative change Bffirst we need to work out the revenue tax leveifr(3) and (5):

SatSg tSe _(l_a_y)

= B.6

I iy (8.6)
Then, considering (3), (5), (23) and (B.6) we arat:

dF =(s, +s, +s. )JdTR (B.7)

Finally, from (B.1), (B.2) and (B.4) we derive rile changes dk/T and the terms of trade.

Notice that these results, apart from (B.7), adependentf the values o, Sz ands-.
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b) Public expenditures are used to keep the pbhililget balanced

Considering==0, from (3) and (5) we derive for the revenueleael:

_Sats—(1-a-y)
a+y

Ig

When ID-TR = |E =0, the previous expression with (5), (23), (24) dahd assumption that the relative

change of both types of public expenditure is e yield:

0 O O
Ga=Gs =TR (B8)

Considering (B.8), expressions for the relativengfeaof T, K, N, TR, C, K/T and the terms of trade

are obtained in a similar way as in the previouseca

]
WhenF#0, éA :(EBB = Iéand = =0, we have to take into account that the level efrdvenue tax
is determined by (B.6). If we combine this expressuith (5), (23) and (24) we obtain (B.8). Fronréne
we can derive relative changesioK, N, TR, C, K/T and the terms of trade.

Notice that these results are independent of theesafs, andss.

¢) The revenue tax is used to keep the public Huskjanced

We obtain these results under the following assiongt F :(;DA :GDB =0, s, =),s, =8 andF=0.

Combining (5.20), (23) and (5.19) we derive:

0 O O

TR=(a+&)T+ar, (B.9)

From (B.9) and (23) we arrive at the following eagsion:

0

[e-(-a)lT-7,. = (t-a)r, (B.10)

From (5), (24) and the definition of we obtain:
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[TTR(a+5)+ (1—0'—}/)(1— TTR)]-ID-+ (l_ TTR)T'ID'R = _[aTTR + (1—0'—}/)(1— TTR)] TDT (B.11)

(B.10) and (B.11) form a system of equations thatdlies:

Fo_l-a-p-y): (8.12)
#(N =N)/N

O _ ﬂ.}.y O

TR _Eiﬂ(N—N)/N It (B.13)

where we have considered (3). Under the assumpiefpsss=£ ands-=0, the revenue tax is:

_y-(l-a-p-y)
a+y

Iy
Combining (B.9) and (B.12) we obtain:

] —_ —_ ]
The e =B~y ; (B.14)

The remaining expressions are derived as followst,B.13), (B.14) and (20) yield:

Ke-g 1 [ (B.15)

Cz—g L 1 (B.16)

TRT=p {g(ﬂ”’)ﬂ} = (B.17)
N -N)/N

C. Marginal excess burden

Considering the instantaneous utility functiontfoe residents we can derive:
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0=dU = [CNV]”[(DH vN+ dx/c} (C.1)
Combining (19)-( 23) and assuming tlat ), ss= £, we arrive at:

] O O

C=51C[ET+(U—6SK)K} (C.2)

The substitution of the definition afinto (C.2) implies:

8:1{a(ﬁ-ﬂ{(l-ﬂ-y)-u'“‘NF-@K E} (€3)
Sc N

Form (C.3), (20) and (23), we arrive at:

cD:=1{a(E—TD}[(l—ﬁ-y)—#N_NF-@KTD-JSK TDT} (4
Se N

: . o 0 0 _alt-7,)
Finally, considering tharr = K—T (see table 1)J5, _JT,O

(C.4) with (C.1) and (21) we obtain the expressarthe marginal excess burden in section 3.2.
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TABLE |

Long term effects of a marginal change in the nggay tax

Policy instrument used to keep the public budigdinced
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TABLE Il

Disaggregation of the effect on accommodation dgypac

Policy instrument used to keep the public budgédrtred
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