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TAX REFORM SAND B VIRONN EHI TAL POLICIES FOR ITALY

WARCO STAMPIN I

A bstract. T his pagper foauses on the reltiaship betnween tax refoorms and
enviranmental quality in Italy. First we analyze sane of the dharacteristics
ofthe taxsystam. | ithin adynamic madel we estimate the margnal distor

tian inroduced by div erent taxes and show that the system is farfran being
optimal at Eastin tarms of e¢ dency. W e then aosider same passible tax
reforms, keeping into acoourtboth the ex ectan uti ity and the impacton pol

tion. Finally we design a tax reform with a sped..c eviraomental goal i.e.

the reduction of polluting emissians by 10% , and show the econamic e ects of
this policy.

1. Imxoducton

T ax systams in real eaonamies are gpically nongotimal T ax refoms Gan then
be used in ader 1o reduce the bel of distartion ofeconamic inaatives introoucsd
by the necsssity of raising revale. 4 tthe same ime honever; tax refams arect
e kel ofpolution, as the aompasitian of production and acasumption dence.

In this pgper; we analyze the darackeristics ofthe 1 tallan ax systeam and study
e e ects ofFsane passibke tax refoms an tax distortias and polluting emissias.

By using a dynemic mackl we estimate the margnal distrtion caused by the
dic erent txatias of productian,. arsumptian and incomes. W e ..nd that these
vabes are Br flon equal hence they can be usad In designiing a policy amed at
redudng the distortian of eanomic incatives. U niartunaiely, these polides are
ilkely o determine an inaeese in the bwel ofpdlLiting emissias, as they redue
the tax burden bearing an goads with high polluting poterttial

W e then design apolicy with the spea..c gal of redudng the el of palliting
amissias by a predeterminad percaritace with respect o a business as usual sce
naria W hile cammand and aordl polides setarbitrary stendards o the reduc
tion ofpdlLiian, envrameral taes garatiee thatthe margnal astofreduding
amissias is equalized aatss sedors. W e albwthe tax rate an househoks iname
10 deaeese in ader o asure rvate neutalty W e .. nd thatwelEre deaessess,
at bestifthe er ect oFerviramatal gualty an aasumer utiity is not @en into

D ate: 5 0 ctober2000.
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2 ARCO STAN PIN 1

aaount Unorunately the tolal welbre e ect of the relaom canot be deter
mined withauta caeful evalbation ofthe eviramental bae.. ts ofF a reduction of

pollLition.

2. Tax distortions and eemromental distortdons

Taxes an praduction, aasumptian and inaome introduce a distartian ofincen
t\es s they bresk the eguivalence betineen the price paid by the buyer ad the
price reeived by the praducer of a good arsarvice. H enae eedch i of evene
clbcied by the govarmmait asts sodety mare ten ae Ia Farevery unitof
revaLeg dstaticay taation producs a ks ofuti ity a-welre vwhidh mustbe
addd o reverLe in ader to dotan the bvel oftte margnal asst ofpublic Tnck.
IFthe margnal asts of the Tncs aollecied with diz erent taves are noteqalized
Ten the tax system is subqotimal and there is space Tor dotaining an inaesse in
welfxe through a reverLe neutral tax refom! . By reduding the rate of the mast
distarticary tax ad inasssing the rate of tre Ess distoricary ae vwelbre an
be inaessed. InaBwsimpewads, this is the theay of tax refams.

H onever, traditicnal mackek of tax refam do not ke into acoount pollutian
ad te e ect oFeaMmametal gality an utiity and welre. W hen atax rekam
is impkEmented  the aampasition of production and asumption dange as te
reliie price of intermediate and ..nal goocs are atected. H e te bel of
polluting enissias dengss. T he et Ferature an eeviramatal tax refams
pdnts aut that the eevramattal er ect of a refom must alnays be taken into
aqount, even when the refam is notmotivatied by eeviramental gak.

Bere. s ad azsts of a policy shaud be compared in ader 1o Ele a welare
improing dedsian, but part of these bae. 5 ie. the evromeattal aes ae
di¢ aillttoewdbae. T he prdblem aaud be axadaed ifwe culd desigh apolicy that
reducss tax distartians and pollLitingamissias atance. T his is the dabke dvidad
hypothesis. 1Tthis hypothesis is veri..ed madek whidh do notaxsiderthe relatian
betneen aansumeruti ity and eMramental guality auld be used T the valatian
ofthe total welexe er ect ofa tax refam.

T he edstence ofFadabke dividad is an empirial matier. BEven ifthe Herature
hes shonn thateviramental taxes interactwirth preaxdisting dstaricnary taes’,
we camotexduce thata tex refom aould reduce texand eMramentaldistorias.
Itessarttially depacks an the inftial situatian from which the riefom is realized. W e
make rerence o te [talan situatian in 199 2.

3. Comodity taxation

W e asider tho man gayps of tiaxes tBes an inanes and t&xes an goocs.
T he Tomer can be divided in taxes an hausehod inaomes and taxes an ampany

1See ) B. A tkinson and J.E. Stightz, “T he structure of indirect taxation and eaonamic e -
dency”’, Jaumal of P ublic Econamics 1, 97-119 (19 72). Farasurwey on the theory of tax reforms,
see F.Buldeen, TheTheory of Caonmadity TaxReform: A Surwey’, in6 .6 akbotti and Il .
I anell, ed., D esign and R eform of T axation P olicy, D ordredit Kbmer A cademic P ublishers
(1992).

!Sez 4 | .BoverbergandR 4 . dell odj Emviranmertiall evies and D istorticnary T avatian’,
A merian EconamicR eMew 4(4), 1085-1089 (1994);I1W H .Pamry, P ollitian T axes and R evernue
R ecyding’, Joumal of Emvironmental Economics and il anagement 29 (3), S&LS77 (1995).
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inaomes. T he lAtterincldes sake arpraduction teees, netofsubsidies, valle added
e’ ad taios.

In this section we Toas a1 anmadity texatian and an the distributian of the
1ax pressure anag the dic erentgoock.

T he mvere fron aanmadity taees in 199 2 wes 14703 8 bilian g vwhich riep
resaried sbaut5 peraait of the total val e of danestic production and imparts
(evalatied at befare tax prics). H onever; the burden of taation wes not ho
mageneasly distributed. W e aasider a amprehasive Bax rate Whidh doss not
distingish betneen sake taes, \ale added tex and tanie s, butis calbubied ss the
ratio betnean the sum of the revarues fran all these s and the total vale of
productiaon and imparts. T ax rates div ered a btaaGss sedars, \arying betneen a
subsidy of & 1O the “trargpart sectr and a paaitinve rate ofmae then 4% an
‘adeaddF, whidhindudes re.ned dl D espite this Istsectaracoounted Toranly
1.4 ofthe toalvale of productian and imparts, itproided alinct30% of the
reee frfon anmadty t&exation. T he other seciors daradierized by very hich
1ax rakes were ‘o5’ ad ‘ebctridty, respectinvely with 15 ad 4% . A s awhok
these three enargy sediars proidad ainast40%  ofthe mvenle even iftharwnwaeigit
in eananicterm wes ks ten 3% .

A mag the other sectars, We note that ‘other extractia s’ (other with respect
o dl exttadian) ad ‘agiauliure’ were subsidized while other tax rates \aried
betneen zeroand & . 0 Faaurse public serviass ware aimcst uritered.

T hewvwnoke picture is gven ink ppendix 2, tebke 1.

T hese tax rale direratiak are prdoably die 1o the div erent ebstiaty of the
demand fthevarias aammadities, both when they are used as inteyrmediate input
and when they are destined © ..ral csumption, and o equity arsiceratias. A s
Bras anaars the .. istpant whidh is relaied et denoy aasideratias aly, the
wakbyH atte shons that the gotimal struciuire of the tax an commadi ties is \very
doe ounifomity: T his is the reesan wWhy, at sstin aurmadel based an asinge
axsumer; we shauld epectvery hidh valles Torthe margnal ast ofpublic Tonds
rased throuch the taaation oFcommadities. T his ity is Trttermare intuenced
by the o exdstence with othertaxes. 1N Bt the interaction with income taxatian
axtributes o inaeese the size ofthe exa=ss burden.

4. T he marginal cost of public funds

U sing a dynamic macel o the Itallan econany, we an estimate the magral
ast of the public TUncs rased thrauch the dicerent taoes an commadities and
inaomes. W e inaesse eech X rake by 1 pacntofits inftial vale and simulaie
e e ectan the bdaiarofthe eanany.

T hemargnal asstofthe T0ncs dotained with ataxis gven by the ratiobetineen
te \varation of the maey metric utiiity of caasumears ad the variatian in te

3V e madel the \valLe added tax as a aosumption tax. In ot as a aarsequence of the system
ofpaymertts and aedits, the burden ofthe tax bears an ..nal aansumers anby. 1n the inputoutput
bk the \valle of the revenue fram valle added tax aonrespands o the amaurt that the sector
pays 1o the govermmerntt, and is gven by the dis erence betwneen the tax earmed an the sakes and
the tax paid an the purchese of intermediate inputs. T his does not conrespond 1o the tax paid
by the aonsumers of the good produced by the sector: W e have then calbulated the impiatvalue
added tax rate on the autput ofevery sector and used this as the tax rate an ...nal consumption.

‘T.Hatta W elfare Enects of Changing Canmadity T ax R ates tonard U niformity”, Joumal
of P ublic Econamics 29, 99-112 (1986.
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presatvale of iiture evauss, whidh is the margnal distortian, plbs ae. H encg
we hae

L

@) I CFi=1+:@@£:
ot

where | is the margnal utiity ofincome U is the utiity ofcasumers R is the
reteadt is tei j thtax The adation in utifity is alubted wsing the
messure prapasad by Jagasanand Y ure.

Fist we alubke te \vale of the margnal ast of te Tnds rased thrauch
all t=es, by alloning all tax rakes in the system 1o \ary by the same proparion.
W e then repeat the epariment Torthe t&es an hasdold inames, Torthe taxan
ampay inanes for the e an sakbs and on aasumption. Farthese Bst o
gayps of taes, we assume that all tax rates \ary by the same propartian (this
implies thatwhen tax rates inaeese the subsidized sectiars experience an inaesse
in the subsidy). H encs we donottry o assess the margnal astofthe eveue or
evary singk ammadty tax, butanly make a distincian betneen production and
arsumption t&es.

T he results are summarized in the Ollbaing tEbE° .

Tax A Htes | H asshod incame | Canpany inc Saks Casumptian
I CF | 1.75€0120 1.719 27210 14716881 | 1957537 | 19233328

TabE 1. Il agnal astoftaxatian.

B ecaee of tax distartias, eech unitof revae aliedied throuch general tea
ticnhasts sodety 1.76. T ax rate dic erentiak makes saks and aansumptian taxatian
mare distorticary than income taxation.

T hese vales ok high with respect o the estimaties realized ©or the U nited
Staies?, butthey are in the same range of the estimaties r Swecken.

T he direrencss in the margnal asst of the TUnds raised thraugh the dicerant
taes damcstriake the possibi ity of realizing a tax riefom thatimprowes e¢ dency.
Furttrermarg, the hidh astofthe reverue dotained with the texation ofproductian
and asumptian ofconmadities auld prdoably be reduad by shifting toamare
unrfom structure of the tBx rades.

5 W . Jogensan, KunYaung Yun, “Tax R efam and U S. Econamic ¢ romth”, Joumal of
P ofitical Economy;, Vol 98, I o 5, Part2, S151-S19 3 (199 0).

S ere are same of the parameter that inf uence the vale of the ll CF: aompersated ebstigty
of Eborsupply = 0.25; unaompensated ebstiaty of Bbor supply = 0.0§ intertemporal ebstiaty
of substitution = 0.33.

P ublic expenditure is worthwhi ke ifthe bene.. t overtakes the margnal ast of public fncs.
In this ese, a projectshauld be realized ifits bene. ts are greater than 1.76per unit of ast

8Cl .Ballad, JB . Shoen J. W halley “6 ereral equilibrium acomputatias of the margnal
welfare acsts oftaxes in the U nited Stakes”, inA merican EconomicR eview Vol 75, n. 1, 128-138
(9 85). T his work estimaites values whidh, fordie ererthypothesis an unaompernsated Bborsupply
ebstiaty and on unampensated saving ebstiaty, never overtake 0.5 forany taxes in the U nited
States. In partiaubar; see &bk 4.
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5. T he mocel

By the vay, the structure of aur madel intuenass these estimates. 0 ursimula
tias are based an aR amsey madel ofFeconanic gronrth or-the Itallan eaanamny, in
which perect faesigitad in.nite ime harizan are asssumed. ¢ ronh is driven by
aaggregate hausshokf .

In evary periad the hausehdd deddess the bwel of Tull cosumptian maxdmiz
ing a utiity tncion with astat inertemparal ebstiaty of substitutian. Full
arsumptian is then allocated betneen Hsure and aasumption goods an the basis
of a utiity £ctian with aastant ebstiaty of substitutian. Finally acommadity
damand derive flon aCdob-D augies subutiity £nctian. Saings are endagenasly
darived as the result of the interempaal qotimization processs.  Erviramernttal
quality does notirt uence aasumer uti ity

INnthemaodel thirteen commaodities aradtivities areidenti..ed. W edonotmalea
real distinction betneen industries and commadities, hence every goad is produced
by ae sectar: 0 utput is praducd Lsing a arstant retunrs 1o sak ted oy
Tedolgaal pragess is Ebaraugnenting’ . | abar free and cpital are mdoie
aasss ssCors.

A s far ss anaars imparts, we make the A rminglon assumption. D anestic
autputis ambined with imparts 1o produce aampcsite asumptian supply Lsing
aCES function. BEparts are price sersitive.

T he aunrent acoount balbnee and warl pricss are sst exagenasly,. A ko the
public ce.atis exprnas. H ene a6 tax rakes ae . >e&d public epadtue in
anmadities is determined endogaaslly.

W e assume intertempaal arsistency in the acoumulation ofgoammentde.dt
and of et acoountbalbnass into new damnestic ar fordgn debt

T he madel is calibrated an the base dfa sodal acoounting matyix ol aly tor
199 2.

T he pimary statistical souree is the inpukautput tBbE Tor the same year e
besad by the Italian natical institute of statistic (ISTA 7). Trarsrs anag
instituticnal sectars (hausshols, ampanies, goermmeatand restofttreward) are
ealated an the basis ofF the SA Il prodded by ISTAT o 1990. P ublic sector
ce.at pmeate ssngs and armatacoount de. dtae t@en directly fion te nia
ticalacouts. Canpany ssings are then albulated ss a residual gven teal e
ofinestmant

6 T he base case scerario (business-as- usual)

T he uee oF a R amsey madel oF eaonanic gonth implies sane assumptias an
te state of the eaoaany in the base year;, Tor whidh dala are aabBbke. D css
the picture represaried by the S I aarespad 1O a steaedy state ar shauld we
suppcee that i@y is B fram this stage and will aanverce o it thraugh ime? A
simpk eampk an ep BN the praolem. [Twe are in asteady stale inestments
must guaratiee that the stodk of epital inaeesess at the rate of gronth of Bbar;

9} detai ked expEination of the madel and its equatias canbe fund in“IT_ Bl V: 4 dynamic
Ct E madel of econany and eviroomental pollution for taly’, a tedhnical note whidh can be
requested to the author:

101 technological progress were not Ebar augmentting it waul not be pessibe 1o reach a
steady state in whidh the ratio of Bbor to spital is anstarit

115 ane madi.. catians have been necessary in arder to dbtain the data setused o calibrate the
model T hese are ephlined ink ppendix 1.
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which is gven by the sum of the pqoulation gonth rate plLs te rate of Bbar
augnenting tednical pragess. W e assume paoulation o be astattad . x the
rate ofted nical pragress 100.75 paraait ¢ iven the estimate of the pital stodk
this implies aale of te raie of dpredation of gpital [ Fwe think that this
\ale is notaaptebk then we mustassume thatt the econamy is notin a steedy
stale and will reech italy in e Titure. H onever; this implies that the macel
is notebe o replicate perbctly the base year a2 a5 the assumptian of perect
Taesidht tpical ofFthe R amsey madel implies thateaonamic agaits antidpate the
adjustment proasss and smaoth the behaviar of all eanamic variebks. Far this
reesan, Ve ry 1 imitthe assumptias ofdivergence firan an inftial steedy state.
H onever; the partiaulersituation ofthe Itallan ecanany in 199 2 as Bras ancers
public daot and aunent acoount balbene and the need to aosider intertempaal
arsistenoy in the dynamic ofpublic and aunentacoountbalence suggesst b aapt
sane deviatias fran an inftial ecui ibrium.

INn1992, Italy hed avery high bwel ofpublicddot. @boe 100 percaritof DP. In
the Dlbning years, the situation Wwarsened Turther; and the ratio betnean debtad
natical product rise uritil amaxdmum el of1.25. 0 niy recently the eaonamic
refoms started in ader to acoomplish the standarcs impasaed o the partiapatian
10 te Eurgpeen Il aetary U nion have gven sane resuls in this .ed ad the
tred hes been reversed. W e then assume a patterm ofpublic de. atwhidh implies
afomerinaesse in the ratio betneen debtand 6 D P, then adeaesse of the same
ratiountila bel ofFabaut 6 peraaitin 25 years.

T he aurentacoountde.dtin 199 2 wes unusually hich Torlaly. In Bt in the
same yearastrag deval ation broughtthe exdance rate toits naturalvalle, after
a bg periad in whidh ithad been defended an valles thatwere inaosistetwith
the diz erarit el ofint ation rate with respect 1o other cauntries and in partiaubar
10 other mambers of the Eurgpeen Canmunity. W e then assume that the aunent
acountde. dtdeaessss ad thatin the llbning years [taly rus sane supluses
thatallwittopay the debttonard Tor|agn aountries.

A W othervariebles and parametars are assumed 1o be arsistentwith an inrtial
steady state.

7. P ocssible refoms

In this sectian, we simulaie the er ects of refoms aimed at reduding the el of
taxdstortias.

W e asidara evave neutral refam, which kegps the real \valle ofthe public
epaditureinanmadties inevary yearatthesame bBelass intebase e T his
ce. nitian ofrevarLe neutrality allons Ls ighae the er ectofthis epadture an
asumerwveliare ss the refam does notar ect the path ofthe \variebE. A lermma
thely vwe cubd hae uisad a de. nitian of |everLe neutrall ty based an the presait
valLe of future real public ependitures. T his wauld have allioned s 1O keep the
\al e of tre tax rates ar ecied by the relom arstant throughaut time. H oneer;
the path ofpublic eenditure in conmadities would beve been infuenasd and the
impactan weliare shaud have been evalated.

W e suppce thatsake tax rates are dearessad by 5 peraantwith respect o ttar
inftial valbe ad the tax rate an anpany inames is alloned o \ary in ader
asure eaLe neutrality.
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The ..guaes in A ppendix 3 showv the erect of the refbm an e kel of 1l
arsumptian, Bbarsupply realt D P and eepitalstod<? . T he solid ine represarnits
e base e the dedhed ae the cunterectial simulation anrespading o the
refom.

T he refom produass an inaeese in utiity of 0.07 parant W e dosene that
e bwel of full asumptian is arstantly higher then in the base s eanifit
tack 1O anverce o the same steedy state vale. | abarsupply inaeesses sigitly,
ten the aasumption of Hsure deaeesss. H enae uti ity inaessss because of the
paitive \aration in the real \valbe of conmadity asumption. T he eeect of the
reform anrealt D P is small butin the refom cse the vale is sigitly baerthen
in the base e Finallly the pital stodk anvergess o avale thatis oaerthen
in the base e

D expite having inaessad the tax with the baest margnal distorion ad de
aeesed the ae with the highestdistorion, the e ectanwelareis verysmall T he
size of the \ariation in the tax rate a1 aanpary inaames necsssary in adertogaer
antee evaLe neutiality may heb o eplin this rssult In Bt we see that this
1ax rate must be inaeesad by mare then 40 paraant in the steedy state, its \ale
is 53 parcart higher then in the base ee 24.16aarst15.78 parait T hisis a
big dhangs mae thaen margnal by fr: Itis then passibE that the dmersian of
te relom thatwe hae simulied brings the tax an ampay inames toa hich
bwel ofdistortion, reduding the weliare bae. t

W e nowsimulate amare fondamental tax refam. W e eliminate the dic erentiak
in the tation ofsaks and aasumptian, .. Xdngaunifom sake tax rate of10 percant
and abdlishingthe aasumptiantax Inadartoatiee evare neutalty, vwe kEae
e tax rate an hausshod inaomes free to dance in evary periad. In this casg the
can in utiity is mae asstEettad anants © 1.0 pacait The BX ratie an
income dearesses by mare than 25 percant; fran 28 ©20 peraait T his meaers that
we have actually inaessed the revae raised throuch aammadity texatian, whidh
we hed seen 1o be mae distarticnary then inaome taxation. T he positive er ectof
e refam is due o the eiminatian ofthe dic ererttiak in aommadity B rates and
1O te ttasition o an unifam system. A swe anseein te ..gures inh ppendix
4, Tull casumptian inaessess in evary periad. A s in the pravias refom, Boar
supply inaeesss and the pital stodk deaesses. 1N this aee we have a remartkeblke
reductian in the el of reall6 D P. T he aorastwith the resulitin tem of utiity
shons howvthe index ofproductian is an imperfect messure ohnelere.

8. BErmviromeatal effects

So Br; pdltian hes bean Eft 1O the margn of aursimultias. T he bwel of
amissias is endapnas, but alubted anly when the solution of the prcdblEm is
dotaned. | o in ader 1o udastand the evirameattal e ects of the pdides
thatwe hae asidared itis necssary 1o eplEn howv produdian, asumptian
and pdilLiting emissias are relied in aurmacel

W e aasiderthree kinds ofemissias. subhuroddes, nitrogen oddes and carlban
dioddes.

127 he el of the \ariabks in the .. gures depend an the nammalization used in the calibration
ofthe madel Full aansumptian is represerted by an index, Bborsupply is expressed as a near
transomattian ofhours supplied, realt D P and the cepital stodk are in trilion ra
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B oth praducers and aasumers produce emissias, when they use ravadl re.ned
dlb® ad natural gss. T he lloning ecuatian shons hovemissias are determined
in the mocel

2 3

i. X
€L Exar= 4 IAi;i;xqu? i;i% o @par ;)
[ I j

whereE is the el ofemissian A is the el ofemissian perunitofinput i is
e bel ofemission per unitofaosumption, and

xir= pollutingemissiax | 0X, SOX, C02;

i = sector ofproductian;

J = goad usd as intermediiate inputar asumed by hausahaks;

Q = quattity ofintermediate input;

C = quantity ofprivate arsumption.

W e derive aurcoet derts A and p fram e ofl A Il BY forltaly ©or1990. The
data an pdlLition aming from production sectars and aasumption are reported in
A ppendix 2, tebke?2 .

T he aet dents A and p are allbbned 1© denge thraughaut time. In partiauler;
we suppoe that the trad doservaed in real datain the Ele edhties and in the early
nineties antince in the Tuture. A aading © this trad, the emissias of subhur
oddss dedireby aratieofmaetten @ peryear; niftrogen addess emissias dearesse
by mae then 2% peryearand caban diodde emissias sy gon

B oth refams intraducd in the pravias sectian have the e ect of reduding the
aation of energy sourass (the seaod are reducss abo the txation of eergy in
arsumptian). T he reltive price ofdland ges dearesses, hanae these aammaodities
are uised mae intersively fran producers and aasumess. T he..gures ink ppendix
3 ad 4 showv that pallLiting emissias inaeeee. In the seaod Gse the unifam
taation afsaks ad the anceltian ofthe taeation ofcasumptian eiminates the
strag pressure an the sectars ofdl and ges thatwe hed panted autaboe.

A s Tillcasumptian inaessss and eviramenttal guality warsas, avalation of
te Iss ofFerviramental guality wauld be necsssary in aderto determine the net
welere e ectofthe refoms.

9. BErviromeatal tax reform

T his secion aasidars tax refams Torthe aotrol oftte el ofpdliting emis
sias. T he pdicymaker usss tax instiumeants in ader 1 dotain a predetermined
erMramental gal

W e assume that this gaalis the reduction ofthe Bvel ofFemissias 9 0% ofthe
bese cese Trevery pdlutantin every periad. In adaerto adiieve this reducian, a
1ax an each pdllLitantis introduced, both Tordamesticproduction and Toraasump-
tion. Enviramental taxes donotbearanimparts 4, as the reltive production does
not generate polluition within the cury, T his makes imparts mae ampetitive

13C @l cannotbe distinguished in the madel butwe can think of‘ade and a F as acampasition
ofre.ned adland coal

14T he burden ofthe taxatian of arsumption bears ako an the partofthe supply which comes
fian abroed.
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with respect o the danestic producion and raisss the prdblem of coadinating
eviramenttal pdides an issue thatwe donotaddress here. R everue neutrality is
athieved throuch the reduction of the tax rate an hausehold inaomes.

T he taxation ofpollLition nacessary to adhiewe the desired reduction ofemissias
caratss aaxsiderabk revene whidh allons adeaesse in the tax rate an hause
hol income by mare then Tourpaerant H onever; the netimpacton weliare ifthe
intuence ofenviramental qualty an utiiity is nottEken INto acoount; is necalive.
Full casumption and uti ity deaesse (Utility deaesses by 036 ). The ..guares in
A ppendix 5 show the er ect an TUll asumptian, Bbarsupply realt D P, pital
stodk and polluting emissias thraughaut time.

T he taes per ut of pdliLitant daence every year in ader 1o guaratiee the
athievementofthe emissian gl W e shovtte resulils Trperiad 1 and 6@ anly.

Taxax SOX |NOX | CO02

Pericdl |-0024| 0051 | 0.051

Periad & | -0032 | 0.043 | 0.137
TabE 2. T ax per unitofpollLitant

W e note that the tax a1 ae of the thiree pollLitaxrTis is necative Whi Ewe usually
epect this \valLe 1 be pasitive ifwe wart a reducion in the kel of emissias.
In general equi ibrium, when we deal with the aatempaary reductian in the bel
ofmare pdllutants, itis possibke that the emissian of ae of the pallLitants must
be subsidized. T he total e ect of the thiee taxes guarantess a redudtian of all
pollLitartts, included the ane whose tax is necatinve.

I'tis interesting to analyze the er ect of the tax reflom an pricss and guantities.

First, we aasiderthe tax an every unitofaommaodi ty produced by the danestic
adtivities in the hypathesis thatno adjustmantis realized in the dace ofthe inputs
(se2h ppendix 2, tebk 3).

W ith no bdaviaal respasss fran produaas, the highestinaesse in the price
of danestic productian shauld be epected Tor ges (21% ), ebatriaty (17% ) ad
trarspartation serdas (15% ). U neededly, the price of re.ned dl (ade ad
dl ssco) waud &l (6 ). Far asunmptian, the price of re.ned dl ad ges
wused o trarsportatian and heating would inaeese sarsitinvely (by 46 and 23%
respectinely).

H onever;, producars and asumers reect o the texation and 1o the aosequent
dancge in pricss. H exe the gereral equilibrium resuls are dcererit Faream
pE the price oF danestic extracted dll whidh wauld have risen negigbly with no
behaiaal respase deaessss by 4% . T he price of re.ned dl deaessss, butanly
by Ess ten 1% . A bo the enect an the price of gss is reduced, from a21%
a6 inaesse T he most mmarkebke inaeesss are still in the price of ebectridty
ad trarspartation (13 ad 16 repectinvely). T he inaesse in the prics of the
anmadities producsd by the manulecturng industry is inthe range of5- & |, while
Ericss are Bss avedtled with an inaeese in price imited o Ess tten 2% .

Ifwe analyze the variatian in the guantities produced by the donesticadctivties,
we noke that aincst alll deaesesg, With the exagptian of the sectars vWhidh supply
Lrics, Wwhae easian is honever negigbke. T he most remarkebe reductian
in production regarcs re.rned dll ebedridtyy gss and trarspartatian (all mare then
10% ).



10 ARCO STAN PIN 1

Enviramenttal taxes albbobearan aasumption. Casumptian prass are ar ecied
both by the dhance in the price ofdomesticprodudtiaon and by the texation ofpollue
ing amissias. H enas aasumptian prcss inaeese, espedally Torre.ned al (42% ),
ebctridty (136 ), g5 (27% ) and trargpartation sericss (15% ). T his determines a
reductian in the gquantities asumed & , &, 17% ad 8% respectively).

I'tis nowinteresting toanalyze the messure in wWhidh every sactarhes aontributed
1O the redudian of the bel of pdllutian.  In Bt eMraomental t&es ae an
e¢ datway of adiieving a reductian of pollLiting emissias, because they do not
st an abitrary standard that evaery activity must amply with. T axatian alllons
Toradjustmants and g arantess that the margnal asstof the reduction ofpolluitian
is equalized amag produaess.

0 ilextracian, re.ned dll ebctridty; ges and trarspartation gve the majar el
ative aontributian 1o the reduction ofalll polluitants (12% , 10% , 11% , 20% and 14%
oftre pravias Belofanissias). A geataatribution ames fran the hausagholos
arsumptian of re.ned dll with a redudtion ofemissias ofmare then 20% .

InA ppadix 2, &bk 3 gves the ampEte picture.

0 ne again eMiamaital galty ad tax dstatias moe in qpasite direc
tias ad the ol welere e ect of the refom Ganot be determined withaut a
caeiil ealation ofthe bere. s fram the reducion of polluiting emissias.

10. Coclusions

Tax rekams and the qualty oFaMromait are relted ad both the enectan
tax distortias ad the e ect an pdlLiting emissian must be t@ken into acoount
when evalating a policy.

W e begun by shoning that the margnal ast of the public Tncs collected with
dic erenttaxes an aammadities and inaomes in Haly are & from bangegualized so
thereis space Toravelfre improing tax refam, at ksstin regards toet dency, &6
Bras eMramaital galty is nottaken into acoount. 0 urestimates are dotained
within an interiemparally axsisted dyrnemic madel

W e simulate 0 refams aimed at redudng tax distartias. A s eqedtied these
polides inaesse asumer utiity H oneer; they hae a necative erect an em-
rament, as the el ofpdllting emissias inaeeesss. T axdistartias and erMran
mental gualty dance in (ppasite directias.

W e then design a pdicy with the sped...c purpase of reduding emissias by 10%
with respect 1o the bese ase scaario. P riaductian, aosumption ad utiity de
aseee. 0 N again there is a tradke o betneen eviramantal gek ad the re
duction oFtax distortias.

W e mwst aodlce that Tor a aarect evalatian of the wellexe er ect of tax
refams the proaess ofevalation of the elvirameatal er ect anotbe avadaed.
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11. A pperdix 1 - Fram the input: output table to the base of the SA I

T he ..rst daence recads the inputied aedit serias, gven by the diverence
betnean the pital retum o the aedit sectior ad the interests that this sector
pays oandpaits. T he natianal acoounts do notintegrate this \valle with the input
ofpradudtion sectars, as ifitwas notpassibe o say havwvmudh ofttis paid by every
sectoran the base oftheir bvel ofinddotedness. 4 distiibution based an the size of
e pradudtion woud underestimate the asts of sectars with a hidh indaotedness
(ke ebctriaty and public adhinistratian) and wauld oersstimate the asts ofthe
other sectars. W e refr 1o the work of B iandhi' 5, whidh estimaties the degree of
indebtedness of the div erantactivities. B iandhi stales thatthe margn orinputied
asditsernias mustbe brden intnoparts 213)  ofitmustbe distributed anag
the pradudian seciars Whie 1136 must be retumed 1© asumers wo hae a
net aadit tonad banks and insurance aaonpanies. T his is ke saing that, axe
e redistribution hes been made, the asdit sector is the meen thraugh vwhidh
e interests pad by the ampanies an thair inddotedness is distributed 1 the
arsumers Who actually provde the Tonds. W e do not proceed in this way and
doe o sEk all te aet datts in ader fortham sum v toae. W e then dcse
10 BEtasumers get the maey directly fian the aampanies thraudgh higer gos
manegement results.

A giaulture 0.0089 18
0 ilexractian 0.000782
0 tharextractias 000123
Fod industry 0.017556
Textike 0.023 53
P gper and wod 00146
Cdeaddl 0.005322
Chamical 003877
B ulding materiab 0013614
I ednenical 0.113606
0 thermanutecturing | 0.005751
Ebcriaty 0.02434
6 a8 0.010553
W ater 0.003765
Casttuctias 0.06815
Tracke 0.06548
T raspat 0063634
Canmunicatias 0.034a9
Creditad imlsuranae | 0.03736
Servias to..Mms 0.038897
P ublicservias 0.412444
0 tharserics 0.000000

TabEk 1l - Coet dattusad Tathe distribution of the inputied aeditsericss.

15C. B iandhi, “Senvizi bancari imputati e interdipenderze setioriall: un’analisi struttiurake del
ruolo del aedito nel sistema econanian.”, Il anetae Creditg vol 3, n. 150, 183217 (19 85).
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T he seaond dhange regarcs the remuneratiaon ofthe BEbarofindepadentwarkers.
Inthe aignalinputautputtebk this is partofthe retum tocepital T he natiaal
aqounts ripat the vale of the inaome withdrann by these workers, butdo not
spedfywhidh partis relbied o tha r Ebarinputand whidh partmustbe arsidered
retum 1 pital W e reduce the share ofvalle added attvibuted © pital ad
inaesse the part o Ebar; assuming that the share 1o pital shauld be expected
1o be betneen 35 and 40 percit T his is notmade Torall ssctars, as insane the
waditofindepandentwarkers and individual .. ims is negigble.
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12_ A ppendix 2 - Tables
Sector / Commodity Value of Imports* |Shareof total| Compre- | Shareof |Comprehensive
domestic production hensive revenue tax rate
production* (domestic + | revenue*
imports)

Adriculture 96498.6 12732.5 0.0329 -2130.6 -0.0145 -0.0195

Qil extraction 5196.9 17395.1 0.0068 38.8 0.0003 0.0017

Other extractions 8075.9 2125.5 0.0031 -68.3 -0.0005 -0.0067

Coke and oil 40467.0 6066.2 0.0140 43944.1 0.2989 0.9444

Non durable goods 605270.5 80481.1 0.2066 25125.7, 0.1709 0.0366

Durable goods 557769.8] 114404.2 0.2025 10183.6 0.0693 0.0152

Electricity 35215.0 1800.9 0.0112 5621.7 0.0382 0.1519

Gas 15060.2 0.0 0.0045 7392.6| 0.0503 0.4909

Constructions 197942.8 173.9 0.0597 11486.2 0.0781 0.0580

Trade 390614.4 6730.4 0.1197 22444 0.1526 0.0565|

Transport 154248.4 6144.5 0.0483 -8908.1 -0.0606 -0.0555

Public services 368006.7 184.5 0.1109 368.2 0.0025 0.0010]

Other services 574381.0 22050.4 0.1797 31541.9 0.2145 0.0529

Total 2741553.8] 270289.2 1.0000] 147039.8 1.0000 0.0488
* billion lira

Tebk1l - Caonmadty taatian in Italy (199 2).
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PRODUCTION

Sector / Commodity SOX(a) NOX(b) CO2(c)
Adriculture 21239.65 125468.76 19806.19
Oil extraction 32.39 2029.25 1021.91
Other extractions 2780.71 2162.24 609.69
Coke and ail 291151.39 54510.95 37187.68
Non durable goods 217908.89 148384.38 48359.91
Durable goods 143815.46 215650.61, 70205.63
Electricity 554375.61 297343.31 78817.42
Gas 290093.05 155593.48 41243.49
Congtructions 3565.22 30294.17 2534.45
Trade 21149.90 166120.11 24085.62
Transport 175712.23 473002.31 49392.33
Public services 49044.23 101539.45 15767.98
Other services 8305.93 46371.05 6312.33
Total 1779174.66] 1818470.06] 395344.64
CONSUMPTION

Sector / Commodity SOX(a) NOX(b) CO2(c)
Coke and ail 69589.59 252311.41 54064.82
Gas 0.00 38183.18 16592.39
Total 69589.59 290494.60 70657.21)
(a) tons
(b) tons

(c) thousand of tons

Tabk?2 - A iramissias fron production and aasumptian (199 2).
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Domestic production: quantity

Basecase |After the Per centual
reform variation

Adriculture 93.3582 87.7914 -0.0596

Oil extraction 5.2440 4.8981 -0.0660

Other extractions 7.8201 7.5240 -0.0379

Cokeand ail 83.0125 73.6492 -0.1128

Non durable goods 609.6110 599.1599 -0.0171

Durable goods 548.7225 529.2812 -0.0354

Electricity 40.6249 36.2650 -0.1073

Gas 21.9218 19.1888 -0.1247

Constructions 198.0265 196.6970 -0.0067

Trade 406.2966 398.6830 -0.0187

Transport 144.4267 122.7574 -0.1500

Public services 367.4752 368.0478 0.0016

Other services 602.7777 603.9845 0.0020

Domestic production: price

Basecase |After the Per centual Per centual
reform variation variation with no
general equlibrium
adjustments

Adriculture 1.0039 1.0979 0.0936 0.0715
Oil extraction 1.0025 0.9606 -0.0418 0.0298
Other extractions 0.9951 1.0413 0.0465 0.0093
Cokeand ail 0.9990 0.9874 -0.0116 -0.0555
Non durable goods 1.0011 1.0510 0.0498 0.0080)
Dur able goods 0.9963 1.0540 0.0580 0.0200|
Electricity 1.0007 11312 0.1303 0.1703
Gas 1.0032 1.0603 0.0569 0.2083
Constructions 0.9817 1.0183 0.0373 0.0080)
Trade 1.0006 1.0384 0.0378 0.0235,
Transport 0.9992 1.1580 0.1590 0.1455
Public services 0.9995 1.0274 0.0279 0.0131
Other services 1.0001 1.0188 0.0187, 0.0043

Tabk 3- B adts oftte eMrameatal tax rekam.

15



16

Private consumption: quantity

ARCO STAN PIN 1

Basecase |After the Per centual
reform variation

Adriculture 42.9577 41.9707 -0.0230

Oil extraction 0.0083 0.0087, 0.0503

Other extractions 0.0673 0.0684 0.0170

Coke and oail 31.1222 22.9244 -0.2634

Non durable goods 293.6205 297.2118 0.0122

Dur able goods 119.8388 120.6827 0.0070

Electricity 12.4805 11.7486 -0.0586

Gas 12.3778 10.2939 -0.1684

Constructions 1.6068 1.6413 0.0215

Trade 100.7766 102.9081 0.0212

Transport 25.0438 23.0129 -0.0811

Public services 37.0018 38.1398 0.0308

Other services 195.7956 203.6118 0.0399

Private consumption: price

Basecase |After the Per centual Per centual
reform variation variation with no
general equlibrium
adjustments

Adriculture 1.0297 1.1167 0.0845 0.0000|
Oil extraction 0.9968 1.0056 0.0088 0.0000|
Other extractions 1.0067 1.0488 0.0418 0.0000|
Cokeand ail 1.0297 14812 0.4385 0.4605,
Non durable goods 1.0862 1.1370 0.0468 0.0000]
Dur able goods 1.0393 1.0935 0.0521 0.0000|
Electricity 1.0304 1.1597 0.1256 0.0000!
Gas 1.0623 1.3534 0.2741 0.2307
Constructions 0.9951 1.0322 0.0373 0.0000|
Trade 1.0794 1.1200 0.0376 0.0000|
Transport 1.0394 1.1985 0.1531 0.0000|
Public services 1.0147 1.0431 0.0279 0.0000|
Other services 1.0215 1.0408 0.0189 0.0000)

Tabk 3 - BEnects ofthe eeMramatial tax refbrm




TAX REFORN S AND ENVIRONN ENTAL

POL ICIES

PERCENTUAL VARIATION IN EMISSIONS AND TAX REVENUE

FROM PRODUCTION
SOX NOX CO2

Revenue from

environmental

taxes (trillion

lira)
Adriculture -0.0352 -0.0356 -0.0359 6.7549
Oil extraction -0.1233 -0.1233 -0.1233 0.1366
Other extractions 0.0062 0.0045 0.0028 0.0734
Cokeand ail -0.1026 -0.1027 -0.1028 -2.0357
Non durable goods 0.0326 0.0214 0.0134 4.9209
Durable goods 0.0079 -0.0024 -0.0099 10.7853
Electricity -0.1133 -0.1188 -0.1234 5.2131
Gas -0.1978 -0.1979 -0.1980 2.5537
Consgtructions 0.0315 0.0309 0.0304 1.5218
Trade 0.0044 0.0033 0.0022 9.2611
Transport -0.1411 -0.1412 -0.1413 19.2942
Public services 0.0252 0.0180 0.0121 4.8828
Other services 0.0255 0.0232 0.0210 2.5517
FROM CONSUMPTION

SOX NOX CO2 Revenue from

environmental

taxes (trillion

lira)

Adriculture - - - 0.0000|
Oil extraction - - - 0.0000|
Other extractions - - - 0.0000|
Coke and oail -0.2634 -0.2634 -0.2634 10.5570
Non durable goods - - - 0.0000|
Durable goods - - - 0.0000]
Electricity - - - 0.0000|
Gas - -0.1684 -0.1684 2.3749
Constructions - - - 0.0000|
Trade - - - 0.0000|
Transport - - - 0.0000]
Public services - - - 0.0000|
Other services - - - 0.0000]

Tabk 3- B edts oftte eMrameatal tax rekam.

17
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13. A pperdix 3 - First tax reform

R eform which reducss sake tax rates by 5%  of theirinitial valles and alboas aomparny
inaomes tax rate o dance in ader to guaratee revearue neutrality.

Er ect an Tull casumptian (indexX), Ebar supply (ranstamatian ofhaurs), reallt D P
and pital stodk (i lian ) and an emissias of sulfur addes, nifrlo addes (Tos) ad
caban diodde (thasand tos), Tor @ periack.

T he solid line re@rs 1O the base Gse scenariq wWhilke the dotted ae represants the
refom.

Fullcasumptian, Boarsupply, realt D P and epital stodk are expressend in units per
unit ofe¢ dency of Ebar (net of gonth rate). Emissias are insteed expressad in real
quatities.

Full consumption

1.075

1.065

1.055

1.045

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59

Labor supply

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59
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NOX EMISSIONS (tons)
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14. A ppendix 4 - Second tax reform

R eform whidh sets a unifom sak tax rate of10% , sets asumptian taxes o zeroad
albns househod income tax rate o dange in ader o garantee revarue neutiality,

Er ect an Tull casumptian (indexX), Ebar supply (ranstamatian ofhaurs), reallt D P
and zpital stodk (i llan ) and an emissias of sulfur addes, niflo addes (Tos) ad
caban diodde (thasand tos), Tor @ periack.

T he solid line re@rs 1O the base Gse scenariq wWhilke the dotted ae represants the
refom.

Fullcasumptian, Boarsupply, realt D P and epital stodk are expressend in units per
unit ofe¢ dency of Ebar (net of gonth rate). Emissias are insteed expressad in real
quatities.

Full consumption
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15. A pperdix 5 - Enviromental tax reform

R eform whidh intruducss taxes an emissias orthe reduction of their el o9 0% of
the base e in eadch peariad and alllorv hausshod inaome tax rate o dhance in ader
guarattee reverue neutrality.

Er ect an Tull casumptian (index), Bbar supply (ranstamatian ofhaurs), reallt D P
and pital stodk (i lian ) and an emissias of sulfur addes, nitrlo addes (Tos) ad
caban diodde (thasand tos), Tor @ periack.

T he solid line re@rs 1O the base Gse scenariq wWhilke the dotted ae represants the
refom.

Fullcasumptian, Bbarsupply, realt D P and epital stodk are expressend in units per
unit ofe¢ dency of Ebar (net of gonth rate). Emissias are insteed expressad in real
quatities.
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NOX EMISSIONS (tons)
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