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OBJECTIVOS

γQual o papel da eletricidade na descarbonização da economia 
Portuguesa?

γQuais os impactos macroeconómicos da expansão do consumo 
de eletricidade em Portugal? 
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Sistema Energético, TIMES Equilíbrio Geral, DGEP

>Incentivos económicos

>Equilíbrio preço e quantidade gerado 
endogenamente

>Pouco detalhe tecnológico, de processos e 
atividades

Pessimismo

>Inércia de comportamentos e 
tecnológica sem a consideração de 
restrições materiais e visão muito 
limitada de futuros desenvolvimentos 
tecnológicos.

>Elevado detalhe tecnológico

>Opções tecnológicas geradas 
endogenamente

>Procura de serviços de energia exógena

Optimismo
>Opções tecnológicas exequíveis, sem a 

consideração de restrições económicas 
e de orçamento (empresas e famílias) e 
dos custos de oportunidade de 
escolhas fora do sistema energético.

MODELOS
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HARMONIZAÇÃO DOS MODELOS
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Harmonizaçãodos modelos
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2015=100 2020 2030 2040 2050

CO2 Emissions

TIMES 95.7 84.7 64.0 57.6

DGEP 95.0 89.1 64.5 63.2

Diff (%) 0.8 -4.9 -0.8 -8.9

Final Demand for Electricity

TIMES 101.4 109.4 119.0 122.9

DGEP 106.3 121.3 119.2 123.9

Diff (%) -4.7 -9.8 -0.2 -0.8

Electricity Production from RenewableSources(%)

TIMES 113.2 126.4 160.4 171.7

DGEP 105.0 114.1 158.5 164.4

Diff (%) 7.8 10.8 1.2 4.4

REFERÊNCIA REFERÊNCIA



γCarbontaxation basedon the marginalcost of reducingemissionsby 60% of 1990

levelsby 2050 as specifiedby the TIMESmodel. The following valuesare used in

eurosper ton of CO2:

2020 ς5; 2030 ς33; 2040 ς49; 2050 ς183

γComparisonsamong the different simulationsare possiblebecausethe revenue

raisedby eachalternativetax and the level of revenuerecyclingis alwaysthe same

asthe tax revenuesgeneratedby the carbontaxscenario.

γAsa reference,the magnitudeof the carbontax revenuesas%of GDPwouldbe:

2020 ς0.1%; 2030 ς1%; 2040 ς1.1%; 2050 ς2.5%.

ANÁLISE INTEGRADA - MACROECONOMIC IMPACTS

DECARBONIZATION VIA CARBON PRICING (PROXY TO -60% BY 2050)
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TABLE 1.1: C ARBON TAX SCENARIO

EFFECTS ON FINAL ENERGY DEMAND

2020 2030 2040 2050

Carbon tax

Total -0.230 -3.550 -5.698 -14.351

(Percent Change Relative to the Reference Scenario)

Note ςThe 2050 value implies a -9.7% reduction in Final Energy Demand vis-à-vis 2015 levels. [TIMES = -3.4%]
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TABLE 1.2: C ARBON TAX SCENARIO

EFFECTS ON THE ELECTRIC POWER INDUSTRY

2020 2030 2040 2050

Carbon tax

Electricity Production 0.007 -0.991 -1.535 -4.840

Renewable Energy Share 0.333 2.290 4.213 9.095

Final Demand for Electricity 0.012 -1.146 -1.795 -5.717

Electricity Demand by Households 0.055 -0.080 -0.230 -1.637

Electricity Demand by Firms -0.007 -1.264 -1.944 -5.865

Electricity Share in Final Demand 0.254 2.742 4.437 10.785

Note ςThe 2050 value implies a 19.6% increase in Final Electricity Demand vis-à-vis 2015 levels [TIMES =34.7%].

Note ςThe 2050 value implies a 35.5% Electricity Share in Final Energy Demand. [TIMES = 36%] 

Note ςThe 2050 value implies a 87.5% Renewable Energy Share in Electricity Production. [TIMES = 92%]
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TABLE 1.3: C ARBON TAX SCENARIO

EFFECTS ON CARBON DIOXIDE EMISSIONS

2020 2030 2040 2050

Carbon Tax

Carbon Dioxide Emissions -0.394 -5.036 -10.355 -24.322

Households -0.534 -6.298 -9.682 -21.083

Residential -1.373 -14.885 -21.108 -37.549

Transportation -0.281 -3.708 -6.070 -15.841

Firms -0.348 -4.613 -10.694 -25.987

ETS -0.261 -3.296 -10.295 -24.701

Non -ETS -0.503 -6.966 -11.062 -27.175

Note ςThe 2050 value implies a 53.2% reduction in CO2Emissionsvis-à-vis 2015. [TIMES = 64.2%] 
or a 49.8% reduction in CO2Emissionsvis-à-vis 1990. [TIMES = 60.1%]
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TABLE 1.4: C ARBON TAX SCENARIO

EFFECTS ON MACROECONOMIC PERFORMANCE

2020 2030 2040 2050

Carbon tax

GDP -0.055 -0.976 -1.621 -4.284

Consumption -0.032 -0.412 -0.774 -2.370

Gross Fixed Capital Formation 0.155 -0.434 -0.691 -2.890

Exports -0.212 -2.220 -3.759 -9.180

Imports -0.070 -0.979 -1.475 -3.459

Trade Deficit 0.488 3.607 5.785 13.151

Foreign Debt 0.042 0.792 2.501 5.324

Public Debt -0.011 -1.441 -4.784 -12.578
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TABLE 1.5: C ARBON TAX SCENARIO

EFFECTS ON HOUSEHOLDS : E MPLOYMENT

2020 2030 2040 2050

Carbon Tax

Total -0.015 -0.458 -0.755 -2.065

First Quintile (Lowest Income) -0.009 -0.219 -0.365 -1.005

Second Quintile -0.013 -0.354 -0.593 -1.645

Third Quintile -0.016 -0.467 -0.776 -2.130

Fourth Quintile -0.015 -0.471 -0.778 -2.129

Fifth Quintile (Highest Income) -0.016 -0.515 -0.846 -2.302
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TABLE 1.6: C ARBON TAX SCENARIO

EFFECTS ON HOUSEHOLDS : A FTER -TAX INCOME
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(Percent Change Relative to the Reference Scenario)

2020 2030 2040 2050

Carbon Tax

Total -0.020 -0.553 -0.853 -2.272

First Quintile (Lowest Income) -0.004 -0.134 -0.200 -0.539

Second Quintile -0.013 -0.385 -0.590 -1.583

Third Quintile -0.019 -0.550 -0.846 -2.261

Fourth Quintile -0.023 -0.625 -0.966 -2.573

Fifth Quintile (Highest Income) -0.024 -0.660 -1.019 -2.706



TABLE 1.7: C ARBON TAX SCENARIO

EFFECTS ON HOUSEHOLDS : P RICES
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(Percent Change Relative to the Reference Scenario)

2020 2030 2040 2050

Carbon Tax

Total 0.042 0.775 1.357 3.980

First Quintile (Lowest Income) 0.044 0.837 1.459 4.290

Second Quintile 0.046 0.858 1.498 4.393

Third Quintile 0.045 0.820 1.434 4.207

Fourth Quintile 0.042 0.766 1.343 3.945

Fifth Quintile (Highest Income) 0.039 0.709 1.246 3.658



TABLE 1.8: C ARBON TAX SCENARIO

EFFECTS ON HOUSEHOLDS : E QUIVALENT VARIATION

2020 2030 2040 2050

Carbon tax

First Quintile (Lowest Income) -0.039 -0.682 -1.187 -3.427

Second Quintile -0.038 -0.582 -1.037 -3.046

Third Quintile -0.033 -0.440 -0.822 -2.511

Fourth Quintile -0.031 -0.381 -0.732 -2.275

Fifth Quintile (Highest Income) -0.027 -0.278 -0.567 -1.836
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TABLE 2.1 : L ONG RUN [2050] E NERGY AND ENVIRONMENTAL EFFECTS

Energy 

Demand

Electricity 

Demand

Electricity 

Share
RES CO2 Emissions

Carbon Tax -14.36 -5.72 10.79 9.10 -24.32

Energy Tax -7.58 -4.51 3.64 1.79 -9.42

VAT Tax -3.92 -2.51 1.32 0.61 -4.37
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TABLE 2.2: LONG RUN [2050] M ACROECONOMIC EFFECTS

GDP Consumption Investment Employment
Public 

Debt

Foreign 

Debt

Carbon Tax -4.28 -2.37 -2.89 -2.07 -12.58 5.32

Energy Tax -2.28 -1.11 -1.64 -1.08 -4.85 2.96

VAT Tax -2.36 -0.67 -3.17 -1.30 -8.33 2.98

(Percent Change Relative to the Reference Scenario)
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TABLE 2.3: LONG RUN [2050] DISTRIBUTIONAL EFFECTS

EQUIVALENT VARIATION Carbon Tax Energy Tax VAT Tax

First Quintile (Lowest Income) -3.34 -1.66 -1.26

Second Quintile -3.05 -1.41 -0.92

Third Quintile -2.51 -1.15 -0.64

Fourth Quintile -2.28 -1.06 -0.61

Fifth Quintile (Highest Income) -1.84 -0.87 -0.49

(Percent Change Relative to the Reference Scenario)
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TABLE 3.1 : L ONG RUN [2050] E NERGY AND ENVIRONMENTAL EFFECTS

Energy 

Demand

Electricity 

Demand

Electricity 

Share
RES CO2 Emissions

PIT -12.80 -3.72 10.67 8.89 -22.94

PIT ðEfficiency -15.74 -5.67 11.57 9.08 -25.77

CIT -13.66 -3.84 11.44 10.07 -24.24

CIT ðEfficiency -9.77 3.00 16.98 10.24 -24.40

Carbon Tax -14.36 -5.72 10.79 9.10 -24.32
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TABLE 3.2: LONG RUN [2050] M ACROECONOMIC EFFECTS

GDP Consumption Investment Employment
Public 

Debt

Foreign 

Debt

PIT -3.02 -0.35 -0.88 -0.55 3.87 7.72

PIT ðEfficiency -3.00 0.80 -0.80 -0.37 4.61 7.09

CIT -1.70 -2.41 4.76 -0.50 0.09 0.66

CIT ðEfficiency 3.46 -0.91 7.07 1.66 -21.80 -25.32

Carbon Tax -4.28 -2.37 -2.89 -2.07 -12.58 5.32

(Percent Change Relative to the Reference Scenario)
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TABLE 3.3: LONG RUN [2050] D ISTRIBUTIONAL EFFECTS

EQUIVALENT VARIATION PIT
PIT -

Efficiency
CIT

CIT -

Efficiency
Carbon Tax

First Quintile (Lowest Income) 0.39 1.69 -2.69 -0.16 -3.34

Second Quintile 0.15 1.44 -2.75 -0.83 -3.05

Third Quintile -0.14 1.09 -2.58 -1.15 -2.51

Fourth Quintile -0.55 0.61 -2.41 -0.99 -2.28

Fifth Quintile (Highest Income) -0.71 0.32 -2.12 -0.95 -1.84

(Percent Change Relative to the Reference Scenario)
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TABLE 3.4 LONG RUN [2050] E NERGY AND ENVIRONMENTAL EFFECTS

PIT/CIT Shares
Energy 

Demand

Electricity 

Demand

Electricity 

Share
RES CO2 Emissions

1.0/0.0 -15.738 -5.669 11.574 9.076 -25.769

0.9/0.1 -15.169 -4.837 12.116 9.188 -25.648

0.8/0.2 -14.595 -3.997 12.656 9.300 -25.524

0.7/0.3 -14.014 -3.150 13.196 9.414 -25.396

0.6/0.4 -13.428 -2.294 13.736 9.529 -25.264

0.5/0.5 -12.835 -1.429 14.276 9.645 -25.130

0.4/0.6 -12.235 -0.555 14.815 9.762 -24.991

0.3/0.7 -11.629 0.329 15.356 9.880 -24.850

0.2/0.8 -11.016 1.222 15.897 9.999 -24.704

0.1/0.8 -10.395 2.127 16.439 10.120 -24.555

0.0/1.0 -9.767 3.042 16.983 10.242 -24.402
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TABLE 3.5: LONG RUN [2050] M ACROECONOMIC EFFECTS

PIT/CIT Shares GDP Consumption Investment Employment
Public 

Debt

Foreign 

Debt

1.0/0.0 -3.003 0.804 -0.798 -0.366 4.606 7.089

0.9/0.1 -2.420 0.682 -0.140 -0.202 2.102 4.054

0.8/0.2 -1.825 0.551 0.542 -0.031 -0.427 0.980

0.7/0.3 -1.217 0.409 1.251 0.148 -2.983 -2.135

0.6/0.4 -0.596 0.257 1.987 0.335 -5.568 -5.293

0.5/0.5 0.039 0.093 2.752 0.530 -8.184 -8.498

0.4/0.6 0.690 -0.082 3.547 0.735 -10.832 -11.752

0.3/0.7 1.356 -0.268 4.374 0.949 -13.516 -15.058

0.2/0.8 2.039 -0.468 5.235 1.174 -16.237 -18.420

0.1/0.8 2.740 -0.681 6.131 1.410 -18.999 -21.840

0.0/1.0 3.460 -0.907 7.066 1.657 -21.803 -25.324

(Percent Change Relative to the Reference Scenario)
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TABLE 3.6 LONG RUN [2050] D ISTRIBUTIONAL EFFECTS

(Percent Change Relative to the Reference Scenario)
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PIT/CIT

Shares

First Quintile 

(Lowest Income Level)

Second 

Quintile

Third 

Quintile

Fourth 

Quintile

Fifth Quintile 

(Highest Income Level)

1.0/0.0 1.691 1.443 1.094 0.611 0.318

0.9/0.1 1.533 1.253 0.919 0.503 0.250

0.8/0.2 1.369 1.056 0.733 0.386 0.170

0.7/0.3 1.199 0.851 0.538 0.257 0.078

0.6/0.4 1.023 0.637 0.333 0.117 -0.026

0.5/0.5 0.842 0.416 0.116 -0.034 -0.144

0.4/0.6 0.654 0.186 -0.111 -0.198 -0.275

0.3/0.7 0.460 -0.053 -0.351 -0.375 -0.420

0.2/0.8 0.259 -0.301 -0.602 -0.564 -0.581

0.1/0.8 0.051 -0.558 -0.867 -0.768 -0.758

0.0/1.0 -0.163 -0.825 -1.145 -0.987 -0.951

EQUIVALENT VARIATION
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TABLE 3.7: LONG RUN [2050] E NERGY AND ENVIRONMENTAL EFFECTS

Energy 

Demand

Electricity 

Demand

Electricity 

Share
RES CO2 Emissions

VAT -12.05 -4.35 8.80 8.88 -21.42

VAT ðEfficiency -15.04 -6.39 9.79 9.06 -24.36

ITC -14.13 -4.65 10.71 9.12 -24.20

ITC ðEfficiency -10.28 2.12 16.26 9.30 -24.37

Carbon Tax -14.36 -5.72 10.79 9.10 -24.32
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(Percent Change Relative to the Reference Scenario)



TABLE 3.8: LONG RUN [2050] M ACROECONOMIC EFFECTS

GDP Consumption Investment Employment
Public 

Debt

Foreign 

Debt

VAT -3.45 -0.71 -1.72 -1.15 5.08 7.38

VAT ðEfficiency -3.40 0.46 -1.56 -0.92 5.85 6.75

ITC -1.41 -3.48 11.78 0.20 5.69 4.31

ITC ðEfficiency 3.78 -1.98 14.23 2.36 -16.34 -21.53

Carbon Tax -4.28 -2.37 -2.89 -2.07 -12.58 5.32

(Percent Change Relative to the Reference Scenario)
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TABLE 3.9: LONG RUN [2050] D ISTRIBUTIONAL EFFECTS

EQUIVALENT VARIATION VAT
VAT -

Efficiency
ITC

ITC -

Efficiency
Carbon Tax

First Quintile (Lowest Income) -1.45 -0.08 -3.34 -0.80 -3.34

Second Quintile -1.18 0.16 -3.64 -1.71 -3.05

Third Quintile -0.81 0.44 -3.65 -2.21 -2.51

Fourth Quintile -0.65 0.52 -3.53 -2.12 -2.28

Fifth Quintile (Highest Income) -0.34 0.68 -3.33 -2.17 -1.84

(Percent Change Relative to the Reference Scenario)
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VAT/ITC Shares
Energy 

Demand

Electricity 

Demand

Electricity 

Share
RES CO2 Emissions

1.0/0.0 -15.035 -6.389 9.788 9.061 -24.358

0.9/0.1 -14.589 -5.574 10.441 9.080 -24.379

0.8/0.2 -14.137 -4.753 11.092 9.100 -24.395

0.7/0.3 -13.678 -3.923 11.742 9.121 -24.407

0.6/0.4 -13.213 -3.086 12.390 9.143 -24.415

0.5/0.5 -12.741 -2.240 13.036 9.166 -24.418

0.4/0.6 -12.261 -1.386 13.681 9.190 -24.418

0.3/0.7 -11.775 -0.523 14.326 9.215 -24.414

0.2/0.8 -11.282 0.349 14.970 9.241 -24.406

0.1/0.8 -10.782 1.231 15.613 9.269 -24.393

0.0/1.0 -10.275 2.123 16.257 9.298 -24.377

TABLE 3.10: LONG RUN [2050] E NERGY AND ENVIRONMENTAL EFFECTS
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TABLE 3.11: LONG RUN [2050] M ACROECONOMIC EFFECTS

VAT/ITC Shares GDP Consumption Investment Employment
Public 

Debt

Foreign 

Debt

1.0/0.0 -3.399 0.459 -1.557 -0.923 5.849 6.750

0.9/0.1 -2.737 0.250 -0.007 -0.619 3.796 4.135

0.8/0.2 -2.065 0.036 1.543 -0.311 1.709 1.480

0.7/0.3 -1.382 -0.185 3.095 0.002 -0.413 -1.219

0.6/0.4 -0.686 -0.414 4.652 0.319 -2.572 -3.963

0.5/0.5 0.021 -0.650 6.216 0.642 -4.767 -6.755

0.4/0.6 0.742 -0.896 7.791 0.972 -7.000 -9.597

0.3/0.7 1.477 -1.151 9.377 1.308 -9.272 -12.492

0.2/0.8 2.227 -1.417 10.978 1.651 -11.585 -15.443

0.1/0.8 2.992 -1.694 12.596 2.002 -13.940 -18.454

0.0/1.0 3.775 -1.983 14.233 2.362 -16.339 -21.528

(Percent Change Relative to the Reference Scenario)
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VAT/ITC

Shares

First Quintile 

(Lowest Income Level)

Second 

Quintile

Third 

Quintile

Fourth 

Quintile

Fifth Quintile 

(Highest Income Level)

1.0/0.0 -0.081 0.158 0.438 0.517 0.681

0.9/0.1 -0.140 -0.005 0.208 0.292 0.439

0.8/0.2 -0.201 -0.171 -0.027 0.061 0.190

0.7/0.3 -0.264 -0.343 -0.269 -0.177 -0.067

0.6/0.4 -0.330 -0.519 -0.519 -0.424 -0.334

0.5/0.5 -0.399 -0.700 -0.777 -0.680 -0.610

0.4/0.6 -0.471 -0.887 -1.043 -0.945 -0.898

0.3/0.7 -0.547 -1.081 -1.319 -1.221 -1.197

0.2/0.8 -0.627 -1.282 -1.606 -1.509 -1.508

0.1/0.8 -0.712 -1.491 -1.903 -1.809 -1.834

0.0/1.0 -0.801 -1.707 -2.212 -2.122 -2.174

TABLE 3.12: LONG RUN [2050] D ISTRIBUTIONAL EFFECTS

(Percent Change Relative to the Reference Scenario)
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EQUIVALENT VARIATION



CENÁRIOS ANALISADOS
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PIT/ITC Shares
Energy 

Demand

Electricity 

Demand

Electricity 

Share
RES CO2 Emissions

1.0/0.0 -15.738 -5.669 11.574 9.076 -25.769

0.9/0.1 -15.216 -4.924 12.041 9.094 -25.643

0.8/0.2 -14.689 -4.172 12.508 9.113 -25.515

0.7/0.3 -14.157 -3.413 12.974 9.133 -25.384

0.6/0.4 -13.620 -2.646 13.440 9.153 -25.249

0.5/0.5 -13.077 -1.934 13.907 9.175 -25.112

0.4/0.6 -12.529 -1.091 14.375 9.197 -24.971

0.3/0.7 -11.975 -0.301 14.843 9.221 -24.828

0.2/0.8 -11.414 0.498 15.313 9.245 -24.681

0.1/0.8 -10.848 1.306 15.784 9.271 -24.531

0.0/1.0 -10.275 2.123 16.257 9.298 -24.377

TABLE 3.13: LONG RUN [2050] E NERGY AND ENVIRONMENTAL EFFECTS
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(Percent Change Relative to the Reference Scenario)



PIT/ITC Shares GDP Consumption Investment Employment
Public 

Debt

Foreign 

Debt

1.0/0.0 -3.003 0.804 -0.798 -0.366 4.606 7.089

0.9/0.1 -2.385 0.559 0.645 -0.123 2.686 4.429

0.8/0.2 -1.757 0.309 2.090 0.123 0.736 1.737

0.7/0.3 -1.117 0.053 3.547 0.376 -1.251 -0.996

0.6/0.4 -0.464 -0.211 5.017 0.635 -3.277 -3.773

0.5/0.5 0.203 -0.482 6.502 0.901 -5.343 -6.598

0.4/0.6 0.885 -0.763 8.005 1.176 -7.451 -9.472

0.3/0.7 1.582 -1.052 9.528 1.458 -9.603 -12.399

0.2/0.8 2.296 -1.352 11.073 1.750 -11.801 -15.382

0.1/0.8 3.027 -1.662 12.643 2.051 -14.047 -18.426

0.0/1.0 3.775 -1.983 14.233 2.362 -16.339 -21.528

TABLE 3.14: LONG RUN [2050] M ACROECONOMIC EFFECTS

(Percent Change Relative to the Reference Scenario)
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TABLE 3.15: LONG RUN [2050] D ISTRIBUTIONAL EFFECTS

(Percent Change Relative to the Reference Scenario)
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PIT/ITC

Shares

First Quintile 

(Lowest Income Level)

Second 

Quintile

Third 

Quintile

Fourth 

Quintile

Fifth Quintile 

(Highest Income Level)

1.0/0.0 1.691 1.443 1.094 0.611 0.318

0.9/0.1 1.457 1.149 0.795 0.374 0.112

0.8/0.2 1.221 0.853 0.492 0.132 -0.101

0.7/0.3 0.982 0.552 0.182 -0.118 -0.322

0.6/0.4 0.740 0.246 -0.135 -0.375 -0.552

0.5/0.5 0.494 -0.064 -0.459 -0.641 -0.793

0.4/0.6 0.244 -0.381 -0.791 -0.916 -1.044

0.3/0.7 -0.011 -0.703 -1.132 -1.201 -1.307

0.2/0.8 -0.269 -1.031 -1.482 -1.497 -1.583

0.1/0.8 -0.533 -1.366 -1.842 -1.804 -1.872

0.0/1.0 -0.801 -1.707 -2.212 -2.122 -2.174

EQUIVALENT VARIATION
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TABLE 4.1 : L ONG RUN ENERGY AND ENVIRONMENTAL EFFECTS

Energy Demand Electricity 

Demand

Electricity Share RES CO2 Emissions

2030 2050 2030 2050 2030 2050 2030 2050 2030 2050

Carbon Tax -3.55 -14.36 -1.15 -5.72 2.74 10.79 2.29 9.10 -5.04 -24.32

PIT ðCIT (50/50) -2.95 -12.83 0.58 -1.43 4.03 14.28 2.27 9.64 -5.31 -25.13

VAT ðITC (50/50) -2.92 -12.74 0.17 -2.24 3.61 13.04 1.99 9.17 -5.10 -24.42

PIT ðITC (50/50) -3.09 -13.08 0.33 -1.93 3.83 13.91 2.02 9.18 -5.34 -25.11
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TABLE 4.2: LONG RUN MACROECONOMIC EFFECTS

GDP Consumption Investment Employment Public Debt Foreign Debt

2030 2050 2030 2050 2030 2050 2030 2050 2030 2050 2030 2050

Carbon Tax -0.98 -4.28 -0.41 -2.37 -0.44 -2.89 -0.46 -2.07 -1.44 -12.58 0.79 5.32

PIT ðCIT (50/50) 0.76 0.04 0.29 0.09 2.52 2.75 0.63 0.53 -0.12 -8.18 -1.66 -8.50

VAT ðITC (50/50) 0.39 0.02 0.18 -0.65 1.96 6.22 0.40 0.64 0.22 -4.77 -1.49 -6.75

PIT ðITC (50/50) 0.47 0.20 0.21 -0.48 2.24 6.50 0.50 0.90 0.45 -5.34 1.42 -6.60

(Percent Change Relative to the Reference Scenario)
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TABLE 4.3: LONG RUN DISTRIBUTIONAL EFFECTS

EQUIVALENT VARIATION Carbon Tax
PIT ðCIT 

(50/50)

VAT ðITC 

(50/50)

PIT ðITC 

(50/50)

2030 2050 2030 2050 2030 2050 2030 2050

First Quintile (Lowest Income) -0.68 -3.34 0.80 0.84 0.38 -0.40 0.67 0.49

Second Quintile -0.58 -3.05 0.55 0.42 0.25 -0.70 0.45 -0.06

Third Quintile -0.44 -2.51 0.32 0.12 0.16 -0.78 0.24 -0.46

Fourth Quintile -0.38 -2.28 0.22 -0.03 0.15 -0.68 0.14 -0.64

Fifth Quintile (Highest Income) -0.28 -1.84 0.09 -0.14 0.12 -0.61 0.02 -0.79

(Percent Change Relative to the Reference Scenario)
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MENSAGENS -CHAVE - EQUILÍBRIO GERAL , DGEP
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1. The TIMESmodel counterfactual results provides a wide variety of cost-effective winning strategies to achieve
decarbonization60/50. TheDGEPmodelconsidersthe marginalcostsassociatedwith suchstrategiesasa guidepost.

2. TheDGEPmodel resultssuggestthat the economiccostsunderlyingsuchstrategies- implementedasa carbontax with
revenuesallocatedto deficit reduction- leadto adverseeconomicanddistributiveeffects.

3. Model resultssuggestthat the economiccostsunderlyingsuchstrategiessomewhatlimit their effectivenessin reducing
emissions. Theeconomicmechanismsin placehighlight that reductionsin emissionswould comeprimarily from reduced
economicactivityandsecondarilyfrom substitutionawayfrom fossilfuelsandelectrification.

4. Consideringalternativeinstrumentsfor decarbonization, namelyan economy-wide energytax and an increasein value
added taxation with revenuesalso allocatedto deficit reduction, would greatly reduceboth the adverseeconomicand
distributionaleffectsandthe effectivenessof the policyin reducingemissions.

5. Theconsiderationof tax revenuerecyclingstrategiesdesignedto reducethe tax burdenat other distortionarymargins,
in particular when linked to energyefficiencyobjectives,opensthe door to more virtuous economicand distributional
effectsof the carbontax.

6. The use of the revenuesof the carbon tax to reduce the personalincome tax or the value added tax burdensare
instrumentalin reverting the adversedistributionaleffectsof the carbontax. In turn, reductionsin the corporateincome
tax or increasesin the investmenttax creditsare instrumentalin revertingthe adverseeconomiceffectsof the carbontax.
In both casesthe environmentalgainsarepreserved.

7. Mixedstrategiesallocatingcarbontax revenuesevenlybetweenreductionsin the personalincometax andthe corporate
income tax, or evenly between reduction in the VATand increasesin the investment tax credits, or evenly between
personalincometaxandinvestmenttaxcreditsleadto desirableeconomic,distributional,andenvironmentaloutcomes.


