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Double DTN RIRFP S0z

N ERRIenVIronmental externality: environmental
InRPIeyement but'negative effect on economic
Srowiil

ERREVENUE from environmental (carbon) taxes:

EREdlction of conventional taxes (labor income
=——+axes)

— ®\Welfare gains or loss?

® General Criteria: relative size of tax interaction
effect and tax revenue recycling effect
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2 Uzl o result: tax mteractlon > revenue recycling

F‘J‘J‘F‘

J far St debates: health effects from non-
arable utility function, subsidy-interaction
Eeffect from ‘tax-favored’ consumptlon

""‘- :‘fSome recent result: tax interaction<revenue
= recycling effect

s-\Main contribution of this study on DD debates:
labor migration effect from open economy
assumption
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) H'JJ 15 effects: Relative real wage differential;
m tlve environmental quality differential
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® Pr‘n y Benefit from carbon taxes: mitigation of
ﬁrJ Siand climate change

2 _ll »the primary benefit is possible if and if only
= nn ery country works on the abatement of GHGs

.‘-T‘.CWhen the cooperative game on the mitigation of

pm—

= GHGs fails: Still co-benefits exist

® Co-benefits: Health effect, ecosystem effect,
economic effect, and social effects
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NS J iber: mobility increases, the slope of
Jr]f orsupply declines

BISocialldeadweight loss due to the labor
:.r._% icome tax and env. Tax can be relieved

= 'W|th higher labor migration elasticity given
that no other externality exists

* Positive effect on DD from partial
equilibrium analysis
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> Fouriilgizlis emlttlng GHGs in the U.S. (1998)
Vigimisource of GHGs: fossil fuel consumption
2OPsEerin RGGI (Regional Greenhouse Gas
ElRitative)
S EPopulation growth: 86% increase for U.S. average,

=

&=——=but only'39% increase for northeast states bet.
— 41950 and 2000

% Population share: 36% > 22% in the northeast
states

* Net out-migration: 1,283,752 bet. 1995 and 2000
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rative effort by Northeastern
id-Atlantic states to reduce
n dioxide emissions
gional strategy for controlling
= emissions
_H T -“‘3' strategy will more effectively
:f_ :c-ﬁrﬂrol greenhouse gases, which are
— not bound by state or national borders

= Key mechanism: the implementation of
a multi-state cap-and-trade program
with a market-based emissions trading

system

- This will require electric power
generators in participating states to
reduce carbon dioxide emissions
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SWANStANC CGE model W|th endogenous labor
e ﬂtlon using GAVIS,/CONOPT solver

lvandustrial sectors
= 5 mary input factor: labor/capital
BHIhe explicit consideration of new and renewable

e —

__-=_7_'- fenergy sector In the model

~ *'Energy mix among fossil fuels and new and
renewable energy

® Two-tier trade system: domestic/foreign
® Utility derived from leisure and consumption




m—
r] y,'o_ ._"SAM ieRBenchmane=Conomy™

P ——— i —— .

2 J\/J X0 economic 10 table and energy palance table

=] ,__ fow: unit is guantity (MMTCE)
aCArbonRremission by sectors due to the energy
ERCoHSUmption
;"A I'other row: unit is a million US Dollar
SSPA set of prices for all intermediate inputs:

=tebalancing the hybrid SAM such that the value of
output in one sector = the total value of inputs in
the sector

® Creation of a new hybrid SAM in value terms
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Production System

F(VA,IM) mmwon function|

e

VA: factor inputs

IM: intermediate goods
: composite of labor
and proprietary service

KE: composite of capital
and energy

Ny
Fossil fuels

A

ELEC
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Trading system

Import side

XD(PXD)

e

FM(PFM)

Export side

XXD(PD)

DM(PDM)

First tier CET function

Second tier CET function

SD(PSD)

FE (PFE)

|

XXS(PD)

DE(PDE)
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E: Equivalent Ad-valorem Fuel Tax

Erbon CoalTax OilTax  GasTax  Electricity Tax
i Tax

0.015 0.013
10 : 0.030 0.027

15 0.386 0.045 0.040
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_ Iievenue Endogé;ioﬁé | Earbon Wage Amenity
Recycling Labor Tax Elasticity of  Elasticity of
Migration Rate Migration Migration

No No $5/t 0.017 0.025
No Yes $5/t 0.017 0.025
Yes No $5/t 0.017 0.025
Yes Yes $5/t 0.017 0.025
~Sensitivity No No $10/t 0.017 0.025

for tax No No $15/t 0.017 0.025
rate

Sensitivity $5/t 0.01 0.02

o= $5/t  0.02 0.03
elasticity
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cIing effect > Tax interaction effect —> existence
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PEIn-migration affects welfare negatively

| 100.000

O scenariol Wscenario 2 O scenario 3 Bscenario 4




SHEWEESHRIERERQY

-0.1
-0.2

-0.3

-0.5
-0.6

-0.7

i N

—

Relative changes in oil industry output

Oscenario 1 ®scenario 2 Uscenario 3 C'scenario 4
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Relative changes in coal industry output

Oeenario 1 Bscenario 2 Cscenario 3 Cscenario 4
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Relative changes in alternative fuel industry
output

Relative changes in gas industry output

1

Oscenario 1 ®scenario 2 Cscenario 3 U scenario 4

Oscenario 1 Bscenario 2 Uscenario 3 Uscenario 4
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§the.carbon tax rate increases, welfare and total energy
ind decline in non-linear way -

-

elasticity of migration increases, welfare increases
dn-linearly

Sensitivity analysis for fuel tax rates Sensitivity analysis for migration elasticity

0.000

low eILsticity medium elasticity high elasticity
-0.100

per capita CV

—e— per captial CV —s—total energy demand
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o Policy Instrurment with carbor tzue znd redietor ir
lavor liguigeniEle positiverto the welfare off PA
(JAJ\“ jce of DD)

V1T Jthe endoegenous labor migration:
— Cf : pllcated effects exist since the effect of

, mlgratlon IS hegative for DD policy, but higher
= elastlmty of migration leads to less welfare loss for
~—=hon-DD policy

o Energy mix transfers from carbon-based energy to
climate friendly-energy (alternative fuels, natural

gas)
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BV BIESOpHIStIcatEd ImodelNsTrequireditorconsider
40) 7’ capital mobility in the DD hypothesis
rm“ sisiinegative effects of in-migration on

Jronment for example

5 Breworks on co-benefit assumption: each fossil

.'—.—. a

= fuelthas different components in emission gas, so

different emission coefficients as well as different

emission components are required for each fossil
fuel consumption
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> Fro) static to dynamlc CGE model
JRECUISive Model: noiexpectation for the future
N BNnter-temporal equilibrium block
3 msey Vlodel: perfect foresight (certainty)
e — _nter—temporal equilibrium block

= ®'Stechastic Model: uncertainty on the development
ofinew technology

- Appropriate for realistic world

- Imperfect information, uncertainty on the future
technology (ex: clean and renewable energy)




