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A CGE-AnalysisUsing Market-Based I nstruments
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Abstract: This paper analyzes the use of market-based emissgulation instruments to address the
carbon dioxide emissions of transportation. Sinmoifet with a static multi region computable general
equilibrium model show that including transportatimto the European emission trading system is
superior to a closed emission trading system fomdportation or a tax-based approach. Furthermore,
we show that exempting transportation from emissegulation is the most favorable approach in
terms of welfare. This counterintuitive result isedo a large tax interaction effect caused by pigh

existing fuel taxes in the transport sector.
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1 Introduction

Around one quarter of the carbon dioxide gc@missions of the European Union (EU) are cauged b
the transportation sector (ECMT, 2007). While t@etenhouse gas emissions in the EU decreased
between 1995 and 2005 by around 1.4%, emissiorsedaoy transportation rose 17.3% during the
same period (Eurostat, 2007). This alarming trenttamsport emissions, which is mainly caused by
private road transport, is expected to continugh&ur(Schafer and Victor, 1999, 2000). Thus, there

a growing interest in how to regulate transportssmoins in the EU.

In contrast to emissions of energy and energy sienindustries, which are regulated under the
European Emission Trading System (EU ETS) (EC, R0@3nsport emission are currently regulated
at the member state level. One of the main instrisni@ use is fuel taxation. All European countries

are characterized by high gasoline taxes rangiogn 0.60 €/I (Luxembourg) to 1.25 €/I (Hungary)
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(Sterner, 2007). The EU is planning to addressthissions of private road transport by imposing an
emission standard of 130g/km to new passenger (E&s 2007). Emission from aviation shall be
included in the EU ETS from 2011 onwards (EC, 2006)

In this paper | analyze the welfare implicationsusing market-based emission regulation to assess
the emissions of transportation. Besides the piisgibo include transportation into the EU ETS,
national or European-wide taxes on transport foafsbe used. Simulations with a static multi-region
computable general equilibrium (CGE) model show tthe first option is superior to the latter.
However, the results show that exempting transportdrom emission regulation and increasing the
reduction burden of sectors regulated under EU ETSuperior to transportation under emissions
trading. This is due to the large pre-existing fizedes in the transport sector which cause a veelfar
reducing tax-interaction effect.

Restricting attention to market-based instrunfergmissions in the transport sector can be regiilate
either by taxes or by emission permits. Taxes @erebe imposed on the fuel (Sterner, 2007) or can
be related to the level of specific emissions abc&mission permits can be targeted at the podute
(downstream trading), the producers and importethefuel (upstream trading), or at the producers
and importers of vehicles (midstream trading). AtHar concern about the design of the permit
trading system is whether it should be open insttrese that it is connected to the existing EU ETS.
The implementation of emission trading for transpimon and related design issues have been
discussed by Ellerman et al. (2006) and Stronzaj.€2002).

Since there exists a non-negligible degree of uacgy about price responses in the motor fuel
market, taxes hardly implement a given reductiogea(Raux, 2004). Furthermore, since the price
elasticity of gasoline demand is low (see e.g. @maland Glaister, 2002; Sterner, 2007), high tsesrat
are needed to implement a specific emission takiiever, consumers are sensitive to fuel taxation;
hence, high fuel taxes are difficult to implemealifecally (Raux and Marlot, 2005).

In the case of a downstream emission trading sygpeftuters are obliged to hold emission permits.
The European Commission proposed such a systeavi@ation which is intended to be included into
the EU ETS (EC, 2006). Due to the large numberadiugers such a system has to overcome high
transaction cost if implemented for road transpBeiux and Marlot (2005) argue that an electronic
system for permit sales and purchases can minitrézesaction costs if the system is compatible to
automatic teller machines, which already existaa gtations. In order to achieve the maximum gain
of emission trading, the system should be opehdd=U ETS. In the road transport case this requires
market intermediaries which facilitate trade betwédee EU ETS sector and the car owners. This role
could be taken e.g. by banks or gas stations.

Albrecht (2000, 2001) favors an open midstreamitigadystem in which automobile producers have
to hold permits for the lifecycle emissions of 8wd vehicles. Such as system has the advantage tha

it directly affects the specific emissions of neavscsince cars with lower specific emissions readiz

2 See Parry et al. (2007) and ECMT (2007) for a germurvey of externalities of transportation anbhtesl regulation
approaches.
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cost advantage compared to vehicles with high fipeeimissions. Therefore, midstream emission
trading is comparable to the current legislativepmsal of imposing a 130 g G®m emission
standard on the fleet of new cars of automobilepcers (EC, 2007). However, midstream emission
trading is superior to the latter since permit imgdamong producers and, in case of an open system,
trading with EU ETS sectors is allowed. Theref@mjssions are reduced by sectors and producers at
least abatement costs. Like the emission deperwderdwner taxes, midstream emission trading has
the disadvantage of regulating emissions only imédirect way. Hence, fuel prices are unaffected an
do not have positive influences on driving behawiomode choice. Moreover, the effect on emissions
depends on the vehicle turnover rate. Since tlmeduattion of permits is likely to raise vehicle q@s

due to new technological improvements, the vehidaewal rate is expected to decrease.
Consequently, the emission reduction effect will dedayed. Moreover, increased fuel efficiency
offers an incentive to increase vehicle use whidd$ to an increase in other road transportation
related externalities like congestion and accid¢htscher et al., 2007). In midstream trading, the
necessary quantity of permits per sold car hagtodiculated on the basis of a representativerdyivi
cycle, which is only a rough presentation of owhehiving behavior. Thus, midstream systems
hardly implement a given emission target. In thetext of the EU ETS, midstream trading leads to a
problem of time consistency. The EU ETS is sepdrati® fulfilment periods of four years. Since the
lifetime of cars exceeds the compliance periodssrhlave to be implemented stating to the budget of
which period the sold or purchased permits belong.

In upstream emissions trading, producers and irapodr wholesalers of transportation fuels have to
hold emission allowances. The allowance quantigded is determined by the specific carbon content
of the fuel. In the context of road transportatsuch a system has the advantage that the number of
participants is smaller than in the downstream .ciberefore, transaction costs are lower and it is
easier to connect to an already existing tradimgis@. Especially in the case of the EU ETS opening
the system is unproblematic since refineries areadly part of the EU ETS. In perfect markets,
upstream and downstream emission trading leadetedme result since permits increase the marginal
costs of fuel suppliers and consequently the fuekgoy the same amount. However, in the presence
of imperfect competition between fuel suppliers ¢lgeivalence breaks down due to the ability toerais
prices above marginal costs (Dobes, 1999).

The following analysis is restricted to approacheplementing regulatory measures at level of the
transport fuel (versus vehicle level). Furthermorggresent a model with perfectly competitive
markets and no transaction costs. Therefore, imgreed emissions trading systems for the transport
sector can be understood as up- or downstreanmgyadi

To asses the quantitative effects of including dpamtation into the EU ETS it is crucial to take
market interactions and detailed production stm@stuinto account. CGE models have become a
standard tool for quantitative assessments of enriental policies since these models account for
inter-industry and international trade flows aslvesl price dependent market interaction and tamatio

issues on the basis of microeconomic theory (egnr&l, 1994; Wing, 2007). Thus, for the
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simulations, a static multi-region CGE model is &gpd. The modeling work most closely related to
this paper, is given in Paltsev et al. (2005a).yTémalyze the effect of exempting transportatiamfr
carbon policy in the MIT Emission Prediction andli&o Analysis (EPPA) model. They find that
exempting transportation from carbon restrictioesuits in welfare gains in Europe but losses in the
US. In contrast to their work the presented maosieleveloped to analyze the European carbon market.
Therefore it has a finer spatial disaggregationEarope and explicitly deals with separated carbon
markets under the EU ETS. Schéafer and Jacoby (2P066) use a hybrid modeling approach
combining the MIT EPPA model with the MARKAL botteuap model (Seebregts et al., 2001) to
study the effect of carbon restriction in the tgors sector on the design of vehicle technologiégy

find that in the short and medium term only moderattanges in vehicle design are likely to take
place. Berg (2007) focuses on £@missions of private sector transportation in Sweda an
extended version of the EMEC CGE model (Ostblom 8etlg, 2006) she integrates different
transportation modes, trip purposes, time costaisportation, and different types of households’.
Imposing CQ restriction on the economy the model version with extended transport modeling
always shows higher welfare costs. Furthermore shibgvs that including transport time has a strong
impact on the households’ labor supply decision.

The remainder of this paper is structured as falohe next section describes the model employed in
this study and the underlying data basis. Sectioeet summarizes simulation runs and results, and

Section 4 concludes.

2 Modd

The model includes five energy and four non-eneyggtors, two transportation services, and three

primary factors (Table 1).

Table 1: Model dimensions

Production sectors Name Regions Name
Non-energy: EU15:
Energy-intensive industries EINT Benelux BEN
Macro (industries and services) MAC Denmark DNK
Agriculture AGR Finland FIN
Manufacture of transport equipment CAR France FRA
Germany DEU
Energy: ltaly ITA
Coal COA Poland POL
Crude oil OIL Spain ESP
Natural gas GAS Sweden SWE
Electricity ELY United Kingdom GBR
Refined oil and coke products P C Western EU WEU
(Austria, Ireland,
Transport: Greece, Portugal)
Industrial transport TRN Remaining Eastern EU EEU
Household transport HTRN
Other:
Primary factors: Annex | ANI
Capital CAP Rest of the world ROW
Labor LAB



Natural resources RES

The different sectors’ production is modeled usmegted Constant Elasticity of Substitution (CES)
functions. Except for the extractive industriesalgcamatural gas, and crude oil), all sectors hénee t
same production structure (Figure 1). On the toellenaterial inputs and a CES composite of a
primary factor value added CES aggregate and argeraggregate are combined using a Leontief
function. The energy aggregate consists of elewtrand fossil fuel energy which is a CES composite
of coal and liquid fossil fuels (natural and refingil). For all sectors and consumers fossil faelits
are associated with G@missions. Extractive industries combine the sespecific natural resource
and an aggregate of all other inputs at the toplleging a CES function. The other inputs are a
Leontief composite of materials and the primarytdawalue added Cobb-Douglas aggregate. All
sectors allocate their output to the domestic arpbet market according to a constant elasticity of

transformation curve.

Figure 1: Production functions (a) non-extractive and (b) extractiveindustries

(a) Output (b)
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Consumers’ demand is modeled by a representatiusehold, which earns income by supplying
primary factors to the domestic market; this supiglyinelastic. While capital and labor are fully
mobile across sectors, natural resources are sggémific i.e. immobile across sectors. The utility
function of the representative household (Figuredhbines a CES aggregate non-energy and energy
commodity consumption with household transportatibthe top level. Both, non-energy and energy
commodities are also combined using a CES functitmate transportation combines purchased
industrial transport services with the househotdié supplied transport which consists of refindd oi
used as transportation fuels put together with ead other transport input costs (e.g. repair and

assurance services).



Figure 2: Utility function

| Private Transport |

/,:m

| Non-Energy | | Purchased Transport | | Own Transport |
o cOWN
C
~ Other Cost Refined Qil
Electricity Natural Gas Coal Refined Oil | /\ |
cOTC

CAR Services

The government finances commodity demands andferant® the private household by tax revenues.
Government demand is modeled using a Leontief fonct

Domestic and imported commodities as well as inggbtommodities from different regions are
imperfect substitutes (Armington, 1969). Furtherepamporting commodities are associated with
transport margins which are supplied by industreahsport sectors.

Investment demand is modeled using a Keynesiammdpse. the marginal propensity to save is held
constant at the benchmark level. The investmentwadity is a Leontief composite.

For the parameterization of the baseline of the ehaithe Global Trade Analysis Project (GTAP)
database of version 6 is used (Dimaranan, 2006¢. GMAP 6 database offers consistent social
accounting matrixes for 87 regions including a iiedarepresentation of European countries and 57
commodities based on the year 2001. Furthermonesiqdl energy flows to the corresponding value
flows of fossil fuels are given. The physical eneflpws are used to derive G@missions on the
basis of emissions factors as given in IPCC (2G06) historical emission data for the year 2001
(World Resource Institute, 2007). However, the GTARtabase does not offer a detailed
representation of household transportation. Emppytne method developed by Paltsev et al. (2004a),
data of the European Budget Survey (Eurostat, 1989)used to augment the GTAP database to
include household transportation.

In order to fully specify the CES function, elagiés of substitutions need to be specified. These
elasticities are taken from the MIT EPPA model {§&al et al., 2005b) and are listed in the appendix.
The elasticity between (refined oil) fuel inputsdasther costs of transportation in household trarisp

is calibrated to empirical estimates of the prilzesticity of gasoline demand for which a value @& 0

is used which is assumed to be uniform across megibhis is in line with estimates for the short ru
elasticity (Graham and Glaister, 2002; Sterner,7280he model is implemented in GAMS (Brooke
et al., 1987) with MPSGE as subsystem (Rutherft289).

3 Simulations with other values of the prices etdistiwere also carried out. The presented welfariing of the discussed
policies is unaffected by varying the elasticitheTmagnitude of carbon prices and welfare changaesy though. Results
of the sensitivity analysis are available on retjues
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3 Policy Scenarios and Results

In all scenarios European regions are obliged lfdl farominal emission targets as given by tféort
sharing agreement (EC, 2008). Remaining Annex | countries are assutmedduce their emissions by
5% (Table 2). No regulation applies for non-Annesolntries. The scenarios differ in the way how
the European countries achieve their reductioretargrhe Annex | region implements its reduction
target by a national emission trading; i.e. allt@ecwithin this region are allowed to trade enassi
allowances. In all scenarios regions redistribbeibhcome of carbon regulation as lump sum transfer

to the representative household by holding govemiperchases constant.

Table 2: Reduction requirements

Region Reduction Region Reduction
(% vs Benchmark) (% vs Benchmark)
Benelux 16 Spain 10
Denmark 20 Sweden 17
Finland 16 United Kingdom 16
France 14 Western EU 10
Germany 14 Remaining Eastern EU -15
Italy 13
Poland -14 Annex | 5

In the calibrated benchmark no carbon policy tgkase. In theSectoral scenario, European countries
allocate the reduction burden uniformly to all sest Emission trading across sectors or across
regions is not allowed. In thélational scenario, allowance trading across sectors iswvato
Additional trading across European countries isnitéed in theFull Trade Europe scenario. Th&U
ETS scenario implements the European emission tragdiatem in its current state: electricity sectors,
refineries, and emission intensive industries tratlewances across Europe while the remaining
sectors, including transportation, are regulatedsegtor carbon restrictions i.e. sector fuel taxes.
Regions with negative reduction requirement, ileeyt are allowed to increase emissions, cap
emissions of non-EU ETS sectors at the benchmai{ knd allocate their excess budget to the EU
ETS. In theEU ETS Transport Closed scenario, industrial and household transport atpetade
emissions across Europe on top of the EU ETS. Hewew trade between transport and EU ETS
sectors takes place. This is equivalent to a Eanopgde uniform carbon tax in the transport sector.
Trade between transport and EU ETS sectors is giedrin theEU ETS Transport scenario, which
fully integrates transportation into the EU ETSndtly, EU ETS Exempt Transport implements the
European emission trading system and exempts wa@asipn from carbon regulation. The reduction
requirement of the transport sector is shiftecheoEU ETS. Therefore, electricity, refinery andrgye
intensive sectors face a higher reduction burden.

For scenarios, which do not differentiate carbogulation across sector&ettoral, National, Full

Trade Europe), the welfare ranking (Table 4) is as theory prediimplementing carbon regulation by



a Sectoral approach shows high welfare losses across EdrBpstern European countries and Poland
only exhibit small welfare changes since they faegative reduction requirements. Consequently,
carbon prices in these regions drop to zero. Algwiior National carbon trade significantly reduces
the cost of regulation since marginal abatement ((dé&\C) equalize across sectors. Thus, ,.G©
abated in sectors with the lowest cost. A furthecrdase results if carbon permits are additionally

allowed to be traded across Europel|( trade Europe).

Table 3: Overview of smulations

Scenario Regulation approach EU27 Regulation approach Annex |

Benchmark No carbon reduction takes place No carbduction takes place
Implement reduction target with
national carbon tax

Sectoral Carbon taxes differentiated by sectors

Permit trade across sectors but not
across European regions
Permit trade across sectors and
European regions
EU ETS sectors (electricity, refineries,
energy intensive sectors) trade permits
EU ETS across Europe; other sectors are
regulated using carbon taxes
differentiated by sectors
EU ETS system; transport sectors are
EU ETS Transport allowed to trade permits across
Closed Europe; no trade between transport and
EU ETS sectors
Transport sectors are included into the
EU ETS
Transport sectors are excluded from
EU ETS Transport carbon regulation; reduction burden of
exempted EU ETS sectors is increased to hold
overall reduction requirement constant

National

Full Trade Europe

EU ETS Transport

Regulating emissions under tB&) ETSimproves welfare compared to tBectoral scenario since the
EU ETS sectors electricity, refineries and energgnsive industries equalize MAC across. However,
welfare losses in thEU ETS approach are much higher than iNaional trading system. This shows
that the gain of allowing permit trade between @excts higher than of allowing trade across Europe.
The European permit price becomes 1.83 $/t,Gfhile other sectors show high carbon taxes.
Especially in the transport sectors taxes are higyly (up to 267 $/t Cofor Sweden). The low carbon
price in the EU ETS system is explained by the mpsion that eastern European countries allocate
their excess budget to the EU ETS.

Implementing a closed emission trading systemrimmgportation EU ETS Transport Closed) further
lowers the regulation costs. However, Europeanaselfosses are still approximately twice as high as
in the National trade system. The permit price in the EU ETS seoémomes 1.77 $/t GOIn the
trading system for transport sectors the carboreps still at a high level of 73.42 $/t GEven if

4 Since the benefit of carbon regulation, the desreia the global warming process, is not includeelfare result only
reflect the cost side of the policy and thus amegally negative.
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transport sectors are permitted to trade allowamcesss Europe, the marginal abatement costs are
high compared to the EU ETS sectors.

The large difference in the MACs explains the digant welfare improvement of including
transportation into the EU ET& ETS Transport). Transport sectors buy permits from the eledrici
and energy intensive sectors and increase emissionsequently, the electricity and energy intemsiv
sectors have to decrease emissions. Therefore, MPgssing in these sectors and falling in tramspo
sectors. As a result, including transport sectats ithe EU ETS raises the European emission
allowances price to 6.63 $/t GOl'he integration of the transport sector leadsétfare costs even

below the cost of coexistirdational emission trading systems.

Table 4. Welfar e changes compar ed to benchmark (% Hicksian equivalent variation)

Sectoral National Full TradeEU ETS EUETS EUETS EUETS

Europe Transport Transport Transport
Closed Exempted
Benelux -1.75 -0.90 -0.34 -1.65 -1.23 -0.51 -0.45
Denmark -1.73 -0.80 -0.37 -1.53 -0.79 -0.40 -0.38
Finland -1.70 -0.78 -0.35 -1.59 -1.24 -0.63 -0.58
France -1.52 -0.68 -0.21 -1.48 -0.98 -0.35 -0.29
Germany -1.35 -0.47 -0.28 -1.28 -1.01 -0.41 -0.35
ltaly -1.48 -0.63 -0.25 -1.41 -1.05 -0.55 -0.50
Poland -0.07 -0.07 0.23 -0.01 -0.20 0.14 0.21
Spain -0.79 -0.26 -0.20 -0.76 -0.79 -0.21 -0.15
Sweden -1.61 -0.83 -0.25 -1.53 -1.07 -0.39 -0.33
United Kingdom -1.05 -0.35 -0.18 -1.00 -0.62 -0.20 -0.17
Western EU -0.82 -0.28 -0.23 -0.78 -0.77 -0.26 00.2
Eastern EU -0.08 -0.07 0.22 -0.03 -0.28 0.15 0.24
EU 27 -1.22 -0.49 -0.21 -1.16 -0.87 -0.33 -0.28
Annex | -0.08 -0.07 -0.06 -0.07 -0.07 -0.06 -0.06
Rest of the World -0.05 -0.03 -0.02 -0.04 -0.05 020. -0.02

Finally, the implications of exempting transpomati from carbon regulation and increasing the
reduction burden of EU ETS sectors is examirigd ETS exempted). This scenario leads to a further
welfare improvement compared to the extended EU Ejysfem EU ETS Transport). This result,
which also was encountered by Palstev et al. (2008@4b), is explained by high pre-existing fuel
taxes in the transport sector. A carbon premiuntognof the pre-exist fuel tax raises the price of
transportation and, thus, transportation demandeeased. The loss in consumer surplus of the
policy is given as the value of the lost demandafighe production cost. However, in the preserfce o
pre-existing taxes the decline in demand also caagell of the tax income from fuel taxation (Figu

3). Since policies are imposed revenue neutral,ldbe in tax income has to be balanced by the
revenues resulting out of the carbon restrictiomnggquently, the lump sum transfer to the household
is decreasing. Due to high fuel taxes in Europe,ddditional loss in tax income becomes large.sThu
excluding transportation from the emission tradggtem increases the lump sum transfer and welfare
is increasing. Since the abatement burden is ghiftehe EU ETS system, the European allowances
price increases to 7.73 $/t €O



Figure 3: Fuel demand under carbon pricing and pre-existing tax

Price4 .
a: Loss in consumer surplus

b: Loss in tax income

fuel price
including tax
and carbon
price

fuel price
including tax

tax b

fuel price [---mm-mmmmmmmmmmmmmmeees ' Lo

Q % Fuel Quantity
Source: Following Paltsev et al. (2005a p. 234420f. 15) and Raux and Marlot (2005 p. 259)

However, the welfare improving result of excluditrgnsportation from environmental regulation
should be considered with caution since the presemipproach neglects other externalities of
transportation mainly congestion, accident, andge@xternalities. If a policy instrument addressing
carbon emissions reduces the demand for road trarthgse externalities will decrease as well. Thus
there is a further positive welfare effect. Singelading transportation leads to an increase iffi¢ra
there are negative welfare effects of these exigasawhich could outweigh the positive effect of

decreasing the described tax interaction effect.

4 Conclusions

This paper simulated different market-based apfresdor the regulation of the transportation sector
CO, emissions with a static multi-region CGE model tlee EU27. Besides imposing fuels taxes, the
possibility of a closed emission trading systemtfansportation and inclusion into the EU ETS were
examined. Measuring welfare changes of regulatiemgu Hicksian equivalent variation, the
simulations show a clear-cut ranking of regulagégproaches: establishing a European-wide emission
trading system for transport sectors, which cosxistside the EU ETS, lowers the cost of carbon
regulation compared to fuel tax in the transpoctae Furthermore, integrating transportation itte
existing EU ETS further reduces regulation coste B the high pre-existing fuel taxes in transport
sectors across Europe the approach with the lowekare cost is to exempt transport from carbon
regulation and to increase the reduction burdeBWETS sectors. Furthermore, the results show that
if policy makers decide to impose regulation onlthel of the transport fuel then a unified Eurapea
approach by integrating transportation into theEEKSE is the best alternative.

In the presented framework it is not possible talyre regulation approaches which are imposed at
the vehicle level like midstream emissions tradivehicle performance standards, or Gfependent

vehicle taxation. However, the same remark appbethese regulation approaches: every regulation
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that decreases demand for transportation fuelshiéghiigh cost in terms of tax interaction beside

abatement cost. Therefore, it is important to aelyransport policies in a consistent general

equilibrium framework to account for important seddest taxation effects. Nevertheless there is a
potential for future research to improve the madgframework to analyze instruments on the vehicle
level by explicitly modeling the vehicle stock atige associated service flow. The clear cut welfare
improving result of excluding transportation istbabased on neglecting other externalities. lufet

research these important effects have to be indlude
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Appendix A: Behavioural and Calibration Parameters

If not differently stated, elasticities are takeonfi the MIT EPPA model (Paltsev et al., 2005).

Table5: Production and trade substitution easticities

Gi Description Value
Production elasticities
ENE Electricity / fossil fuels 0.2
EXT Sector specific resource/ other inputs (coal, rétyas, and crude oil) 0.5
FOF Fossil fuefs 0.5
LQD Liquid and gaseous fossil fuels 1
VA Labor / capital 1
VAE Energy / value-added 0.5
Household elasticities
C Non-energy consumption goods 0.5
CE Energy / non-energy commaodities 0.25
HE Coal / electricity / natural gas / refined aibgucts 0.4
HTOP Consumption / transport 1
HTRN  Own supplied / purchased transport 0.2
OoTC Motorized vehicles / other transport costs 0.5
OWN  Gasoline / other transport costs — motorizddoles6 ~0.3

Trade eladticities
DM Domestic / imported commaodities

Non-electricity commodities 2.5
Electricity 0.3
MM Imports from different regions
Non-energy good: 5
Fossil fuels 4
Refined oil products 6
Electricity 0.5

® Taken from the GTAP-E model (Burniaux and Truor@)2)
6 Calibrated to emprical value of price elasticitygaioline demand of 0.3. For all regions the stiliith elasticity is around
0.3.
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