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Roadmap for today’s talk:

How does CPAT

Why CPAT? What is CPAT? work?

Applications:

: Development of a
Conclusion & Q&A carbon tax

new ETS module




Why CPAT?




Problem: we need to cut global GHG emissions drastically and...

Historical and Needed Annual Global Greenhouse Gas Emissions (1990-2050, GtCO2/yr)

Emissions of greenhouse gases must be cut 25- Other GHGe
50% by 2030 compared to 2019 and net-zero by 50
~mid-century to stabilize the climate (1.5-2°C per
Paris Agreement)
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Source: IMF & WB Staff using CPAT, IPCC (2022). NDC = nationally determined contribution (country emissions targets); BAU = business-as-usual.



... to tackle other issues

Tax Gap
(Market Efficiency)

Revenue
Generation

O

Growth, Household
Impacts, and Air Pollution
Benefits of Climate Policy

Knowledge Gap

CPAT provides multiple
results in one place




Solution: policy change...

... but knowledge gaps on effects, design, and data create obstacles

Number of finance ministries
0 10 20

Question to ~30 Finance Ministries:

Fear reform may be regressive —

“Please rank the following obstacles to (nowledge gaps on desisn =
implementing a carbon price or Data gaps I
reforming fossil fuel subsidies from 1 to 5 e —

(1 being not very important, 5 being very P ——
important)?” eSS

Political resistance to taxes
Inter-departmental issues T
Reform effectiveness ]
Impacts: fuel industry T
Impacts: GDP =
Implementation needs =
Fear of protests =l

OVery important (>=4) @ Moderately or not very important (<4)

Source: IMF-WB survey of Coalition of Finance Ministries for Climate Action members, 2020



CPAT Within the Policy 2%, PMI

Development Process N7 e
1. Introduction to carbon preing
3. Impact assessment
L Lo The casefor g Carbon pricing g [ﬂ::h;"ﬂ“ el Carbson pricing
carkson pricing options policy mix interactions Stakeholder ™M Modeling the

) impacts |mpa::lﬁ of
CPAT aims to cover carbon pricing
Impact Assessment \dentifying
(stage 3) in the typical P Modeling
policy development summary
process L L

4. Heaching a recommeandation

(.

Cuestionnaine Data tip sheest
on country
context

Source: Carbon Pricing Assessment and Decision-Making: A Guide
to Adopting a Carbon Price (Figure 2, page 3, link)

Recommendation

paper best
pmctlm

Adopt a carbon pricing instrumeant



https://openknowledge.worldbank.org/server/api/core/bitstreams/385f8004-b059-55cf-8f21-34b500c8e202/content

What is CPAT?




What is CPAT?

About the Climate Policy Assessment Tool (CPAT)

CPAT is a spreadsheet-based tool for 190 countries:
Developed jointly by IMF & WB for internal and govt. use.
Evaluate policies to meet climate, fiscal, devt. goals.
Methodology: Price/GDP elasticities, power sector model,
GDP multipliers; distributional & air pol. modules

Rapid impact assessment:

Energy & emissions
Macro and fiscal
Distributional effects
Co-benefits (e.g., air pol.)

Used in reports such as:

» Country Climate Development
Reports (CCDRs)

* Public Finance Reviews

 PMI TA (e.g., Azerbaijan)

* Also, ad hoc requests

CPAT Key Benefits:

* Quick, Flexible: CPAT can evolve with
client demand

* High Country Availability

 Many Impact Metrics (co-benefits)

 IMF-WB Joint Tool

« Existing studies in 72 countries

CPAT Scope & Caveats:

* Policy focus is carbon pricing instruments

« Offsets not covered

« CPAT has a relatively simple approach to
energy, emissions and GDP.

« CPAT is a medium-term tool (next 15
years). other models are better for long-
term scenarios

« CPAT does not replace other (e.qg.,
macroeconomic / technoeconomic)
models.




How does CPAT work?




Select fossil fuel subsidy reform (production &
consumption), exemptions, and revenue use
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CPAT structure (‘model of models’)

overview

Input Module

Energy
consumption —»
changes

—>

Energy price
changes

[DATAH MITIGATION ]**

mpdel

Motor fuel price
changes

[AlR POLLUTION

Reduced-form air pollution and

health model

—»[ DISTRIBUTION

Cost-push microsimulation
model

a[ TRANSPORT

Reduced-form model using
econometrically-estimated
country-specific elasticities

|
|
[
|
|
[
|
|
|
|
[
|
|
|
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|
|
{ Reduced form energy-macro
|
[
|
|
|
|
[
|
|
|
[
|
|
[
[
|
|

Main outputs

Reductions in mortality &
morbidity from air pollution
By fuel, age group, inside vs.
outside of the country

Consumption incidence before
and after transfers

Impact on sectoral input costs
and output prices

Impact on inequalities

Road accidents
Congestion & road damage

Emissions

Tax revenues

GDP effects

Power investment and
generation
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Deep dive on carbon tax




Impacts Modelled in CPAT

Rapid estimation
of multiple
effects of carbon
pricing

s

@]

\

]
o]

[

=

Energy & emissions

Revenue and GDP impacts

Distributional impacts

Development co-benefits (Air Pollution &
Transport -> better Health outcomes)
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Country example: Albania

Albania: GoA vs. CBAM-Consistent Carbon Tax Trajectory,

2024-2030 (In nominal ALL/kg coal)
CPAT was used to run an impact assessment in the

context of the Public Finance Review and WB policy
loan for the Government of Albania:

20

18

—
(=3}

_ =
N

1. GoA’s current (at the time) strategy

2. A ‘full’ CBAM-consistent scenario (proposed
6 scenario)

ALL/kg (Nominal)
)

2
Policy outcome: The engagement led to a policy
2024 2025 2026 2027 2028 2029 2030 change - the carbon tax was accelerated to meet the
Y . .
= schedule matching the price needed to fully capture
e CBAM-Consistent — em=GoA (Current) CBAM revenues

Source: WB staff estimates using CPAT.

15
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CPAT captures existing fuel taxes (and/or subsidies) W7 iz,

Albania: Total Carbon Price (TCP) by Fossil Fuel, 2023
_ _ (In real 2021 US$/ton CO2e)
- CPAT consolidates any direct (carbon 250

taxes, ETSs) or indirect (fuel excises,
fossil fuel subsidies) policies levying a
price on carbon content of given energy

200

150

TCP (real 2021 US$/ton CO2e)

products o
50
« Albania under-taxes coal/natural gas M
. 0 - (|
(eg’ relatlve to Other fUGlS) Coal Diesel Gasoline LPG Natural Gas  Other Qil

Fossil Fuel Products

Source: WB staff estimates based on Agnolucci et al. (2024).
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CPAT Produces Results on Emissions Reduction & Revenue Gains

The output from CPAT included standard CPAT analysis of GHG reduction and of revenue gains.

Albania: Total Greenhouse Gas Emissions by Albania: Revenue Gains from Carbon
Scenario, 2024-2030 Tax Reform, 2026-2030
(In millions of tons of CO2-equivalent) (In % of GDP and real 2021 US$ billions
relative to BAU)
>0 0.08 0.35
.07
8.5 S 00 0.30
" & 006 0.25
-==" 0.05 o
N 80 == > 0.20
s * ——= _ = 0.04 01s 5
E 75 1everrneeeeeerrnnneeeeeeernnneeeeeesnnnnnnns < 0.03 1R
: — 0.10
®0.02 :
7.0 0.01 0.05
2024 2026 2028 2030 0.00 0.00
= = = Business-As-Usual (BAU) 2026 2028 2030
Carbon Tax on Coal Increase (Legislated) I Natural gas I Coal
------ Nationally-Determined Contribution (NDC) ¢ Net s TOtal %GDP (rhs)
Source: WB staff estimates using CPAT. Source: WB staff estimates using CPAT.

@ THE WORLD BANK
IBRD

«IDA | WORLD BANKGROUP



CPAT Produces Distributional and Industry Analysis

Distributional analyses includes impacts of revenue use. Covers both population (by income decile) & industry

Albania: Mean Household Consumption Incidence (With
Revenue Recycling with per-capita transfers to bottom 40% of
income distribution) for Carbon Tax Reform, 2030
(In % of household consumption by welfare decile relative to BAU)

1.60
1.40
1.20
1.00
© 0.80

0.60
0.40
0.20
L] 0.00

-0.20

% Household Consumption

@ Targeted Transfer (Cash)

O Goods/services using coal as input
B Coal

<© Net Change

Source: WB staff estimates using CPAT.

Albania: Carbon Tax Impact on Industry Costs by

Sector from GoA Reform, 2030

(% change in input costs relative to BAU)

Cement
Construction
Iron/steel
Machinery
Resicdential
Services
Other metals
Manufactures
Food
Awviation
Shipping

Relative Industry Cost Change (%)
0 2 4 6 8 10

B Industry Cost Change (%)

18



CPAT Country Coverage and Examples of PMI Application

Covers around
190 countries

No. projects 81 @2 @3 94

Projects
Completed in
72+ countries

Distributional Data in
74+ countries

CPAT application in PMI
countries

@ WORLD BANKGROUP 7%, PM|
b W

Evaluation de la conception et des
impacts socio-économiques potentiels
d'une taxe carbone au Sénégal

\4PM| @ HE WORLD BANK
N

Carbon Pricing in
Azerbaijan

PMI CPAT Study in
Senegal (2024)

PMI CPAT Study in
Azerbaijan (2025)

+ Ongoing impact assessment in Botswana

* Uzbekistan government has received a CPAT
training (October 2025) and is using the tool

19




Deep Dive on ETS




CPAT-ETS Task

Issues:
« Gaps in application of CPAT to emissions trading (see next slide).

Task Problem Statement:
« Upgrade CPAT to implement ETS-specific features.

Intended Outcome:
« User-friendly ETS tool for future PMI country studies.

21



Key Design Features
Upgrading CPAT to accommodate ETS-specific needs

* User can set ETS cap, including

Setting sectoral coverage, and derive
emissions permit price. How the Tool Works

Cap

« Uses CPAT adjusted elasticities plus
technoeconomic power-sector

. * Includes auctioning and permit
Permit model

Allocation allocation options and how this
influences revenue and effectiveness.

« Has both goal-seek (5 min; preferred
““““““““““““““““““““““““““““““““ approach) and approximate-instant
approach to determine emissions

* New, simpler user interface for multiple permit price.

policies. Interaction effects modelled

« Accounts for policy interaction
---------------------------------------------------------------- effects, permit allocation and

. . L volatility.
Impact of » Consider the impacts of permit price

Volatility volatility.

22



Methodological Notes

Allocation Volatility

Based on Aldy and Armitage (2020) The Cost-
Effectiveness Implications of Carbon Price
Certainty

Allocation Elasticities Impact Effect on Prices

Approach and Revenues

Extensive Margin Full pass-through

(demand); and of prices

Intensive Margin S.c_élrlario
(efficiency/fuel Stochastic allowance price

7,500 1
switching/investment)

Output-Based Intensive Margin As feebate, i.e. 5,000 1

Allocation (efficiency/fuel Zero revenue
switching/investment) impact, minimal
effect on prices

2,500 1

Total abatement cost (billions of dollars)

0 20,000 40,000 60,000 80,000
Total emissions reduction (MMT of CO,)

Ficure 3. TotaL Emissions REDUCTION FROM TEN YEARS OF
ABATEMENT INVESTMENT
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Using the Tool




Demo

= Basic Use of CPAT for Carbon Tax

= Basic Use of the ETS Tool
= Setting the cap
» Setting the allocation process
* Finding the permit price (two options)

= Policy Design and Interactions
= Carbon Tax, Subsidy Reform and Power Policies and Investment
» Permit price includes interaction effects
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Basic Use of CPAT

1 3elect country -->
& Zelect policy --»
3 Define policy -->

Azrerbaijan

- Carbon tax

ear ba introduce new palicy
Etarting carbon price [real UED per ton CI02)
Target level of carbon price

ear ba reach targek level

4 Zeleck settings [defanlts or manwal) -->

Inputs

= Setting Carbon tax,

2025

2030

including exemptions

= Setting subsidy reform
(not shown)

Outputs

Emissions
Revenues

GDP
More...

Policy stremgth: carbon price
trajectory [USE per tCO2e,
2020-2035), Azerbaijan

Plot Area |
o 2
FTEFEF ST

Carton Tax Trmjedony ETS Price

Effcctive <arbonrake adjurkr For covcraqe.
Folicy arrumedtarire lincarly after 2020,

Policy coverage: COD2
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national Fuel related CO2
100%
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Basic Use of the Tool: Inputs

|ETS Used?

1a. Select cap (for covered sectors)
Starting emissions reduction (enter -ve value)
Target emissions reduction (enter -ve value)

= Setting the cap

0%
-40%

= Setting the allocation process

» QOverride quickly-generated ETS price (if needed)

1b Select Start and Target Year

ETS Start Year
ETS Target Year

27 5. Override Pre-model with Goal-seeked (Exact) ETS Price?
28 se overriden ETS permit price (use button to create)?
Select [+] to expand Set Overiden ETS Prices, if used |

14

2027

2035

1c. Sector coverage
Include in ETS
Proportion of sector (ifin)

Power  Transport Residential Industry
G G
100%| 100% | 100% | 100% |
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Basic Use of the Tool: Outputs

» Permit prices (panel 1)

» Emissions reduction, revenue, GDP (panel 2)
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Policy Design and Interactions: Inputs

Carbon Tax, Subsidy Reform, and ETS together
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5] C ] E F [E; | J k. L il i ] F Q3 & S T
1 Select country —-> Azerbaijan 6 Exemptions [Fuelsisectors) --» [ Phasscet, starting in 2025 5 years
2 Felect policy --> - Carbon tax T Fo=sil fuel subzidies [producer) --> |:| Phasscut, SLarting in 2025 5 b
3 Define policy --> ear b intraduce new palicy 20235 & Fossil fuel subsidies [consumer] --*  [] Phasecut, starting in 20235 5 phaze
Etarting carbon price [real UED0 per kon CO2) oo 3 Price costrols [for Fuels) --2 [[] Phasscet, starting in 2025 5 e ::_'f bl
Target level of carbon price 100 10 Renewable subzidy -3 tikweh Feed-in subsidy i - 10 applicablc]
ear ba reach target level 2030 11 Revenne recycling --> Labar tax reductions 30 % revenues used bo reduce perzonal income taxes [PIT)
4 Felect settings [defanlts or manwal) --> Hanual® Carporate tax reductions o % reyenues used bo reduce corparate income kaxes [T
i ici i = i 3 ic inves 50 .q. i E zanitation infraz =5
5 Policy coverage [For policies without pre-defined sectoralffuel corerage]: BT 2 e : reqpeted Fublic investment % on ¢.g. public tranzport, ICT, water, and sanitation infraztructure acce
Fuelr; [#] Caals] Matural Gas [#] Gasclina [w] Ciasal [ P [w] Bercsana [wf] Othar oil products Current zpending 0 % an «.g. health, education, zocial security
Zestars  [of] Fower  [W] Road [ Rail [of] Domestic avistion [w] Demastic shipping [W] Resicertial [W] Other snengy use - Tranzfers 20 % on bransfer mechanizms [new lmp-sum cash transfers]
Indurbricr: [#] Foed B forestry [¥] Sarvices [private & public] [w] Miring 2 chemicals  [W] iron & staal ] Other matals o nibicd: - fargeted parsaniit 40 A tram battom of loame Qiriebetion fargeted o transfors
|E| Machinary E-:n" ot |E| Drihar manuacharing |E|C-:u'.'.||u-:|m'. |E| Fused transtosmation & transportation - SRR L o e targetod percontile $hat rocoive fransters
- deahage rate 20 o entarpoted s centiis that receing dransfors
|ETS Usea? Tes
1a. Select cap [For covered sectors) 1b Felect Start amd Target Year 1c. Sector coverage Power TrassportResidestia Industry
Etarting emizsions reduction [enter -ve value) 3% ET% Start Year 2027 Include in ETS [} O O [}
Target emizzians reduckion [enter -ve value) DR ETE Target Vear 2035 Propartion of sectar [if in) | {00% | 100% | 100% | 100% |
2_ Decide Permit Allocation 3. Belect additional policy [rest of CPAT) (4. Yolatility Adjustment [if any)
Froportion Auctioned in Start Vear [2027) 50T >z Fee carbon tax, Fuel pricing or sectoral policy aones | ETE Yaolatilicy
Froportion Auctioned in Target Wear [20:35) 0T »x &lzo consider revenus uze if auctioning selected
5 Orverride Pre-model with Goal-secked [Exact) ETE Price?
Uze averriden ETS permit price [uze butbon bo create] HNo Goal zeck start year 2027 A
Errar in 2030 [uze override if mare than +/-10%) -4% Goal ek end year 2027
G Adramced Parameters
Cap continuation after target year? 'f_'“:“"': Auctioning continuation after target year® Cunrtant
Impact of ¥alatility on Mitigation Costs Medinm™ Policy reversal rizk volatility for c-tax 20%
Set Owerriden ETS

T N T T
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Policy Design and Interactions: outputs

Example (with policy
interaction):

GHG emissions still
the same in covered
sectors (waterbed
effect)

Emissions permit
price lower

Revenues different

kg

Policy stremgth: carbon pric
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2020-2035], Azerbaijan
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Conclusions and Next Steps




Next Steps

Feedback on the CPAT-ETS
tool

Overcoming limitations of
the tool as presented

Integration into IMF-WB
CPAT Version

Working Paper and
Validation

Country Work

We welcome feedback on the tool, now or via email especially on model
refinements, usability, and country work. Thank you!

There are some limitations e.g., in the treatment of emissions permit
allocation, due to working in Excel & avoiding unwieldy complexity. Limitations
to be resolved incrementally during integration and in WP.

The CPAT-ETS tool has been developed collaboratively with IMF review; we
intend to integrate it into IMF-WB CPAT.

The tool is at the prototype stage seeking pilot application. A short write up of
the tool has been produced. We intend to develop this into a working paper
(WP) with validation via peer review, country work and back testing.

CPAT is a dynamic tool that develops in response to country engagements
and feedback. We seek PMI country studies from Jan 2026 to apply the tool,
validate in country context and make further refinements.
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ETS Tool Summary

Introduce ETS modelling into CPAT A new tool is available with * The algorithm and Ul will also be
with key features: capability to model ETSs in CPAT, integrated into the IMF-WB CPAT.
enhancing the coverage and .

1. Determine ETS price from cap The tool can be applied in country

sophistication of CPAT ETS studies

modelling and with four key

e objectives (as stated left) complete. e
3. Policy interactions and layered It includes:

2. Different permit allocation
methods

 Enhancements according to
country demand and
testing/validation planned

oo + New simplified Ul * A working paper will be produced
4. Impact of price volatility . Enhanced ability to combine s coSrlsoe P Y
This should all be implemented in policies
main CPAT for countries' use — _ _  Feedback is welcome
and therefore needs to be user * Pre-model for |mme.d|ate
friendly. approach to determine

approximate permit price

« Macro taking 5 minutes for full
consistency and results for report
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CPAT Overall Summary

PMI

PARTNERSHIP FOR
MARKET IMPLEMENTATION

N7

= Allows for rapid estimation of effects of climate
mitigation policies carbon pricing and fossil fuel subsidy
reform

Helps policymakers assess impacts and design,
compare, and implement policies to achieve their climate
mitigation targets (Paris Agreement NDCs) and
development goals (SDGs) jointly

= Now augmented with an ETS module which models

emissions reduction, permit allocation, permit price,
and policy interaction.

We continue to update the tool
= We are developing a coded (non-Excel) form of CPAT..

Avoszve @D & BB D~ jm]
Fle  Home et  Pagelayout  Formulas  Data  Review  View Help DM
Yi4 ~ 2
1 B C D E F G H J
2| 1 selectcountry > | Vietnam
3 | 2 Selectpolicy > [ Carbon tax
4| 3 Define policy > Year o inroduce carbon tax
5 Starting carbon price (real USD® per ton CO2)
6 Target level of carbon tax
7 Yearto reach target level
8| 4 carbon tas g policies have pr
Fuels: Natural gas
Sedtors: Rail [7] Domestic aviation [¥] Domestic shipping.
ngustris:

P Key inputs and outputs
27

Servics private ¢ puic[9] Miing & crerricals

7o .
K L M N o P Q R S T u v
5 Exemptions (fuelsisectors) -> [0 Praseout, starting in: 2021 5

6 Energy price controls >
7 Fossilfuel subsidies —>

0] uiberesize, starting in:
[ Preseout, sating n:

2 Renewable energy subsidy —>

9 Revenue recycling —>

Gtrerenergy e
vonausteel[7] Otner metsls

Fuel ransformation & transportation

Labor tax reductions
Corporate tax reduction:
Public investment
Current spending
Cash transfers:

Policy strength: carbon price

Revenue-recycling: tax reductions,

[years to phase out exe&ptions (T applicable}

2021 5 years to liveralize price controls (if applicable)
2021 [years to phaseout (i applicable)
0.0 __JUS cents (real) per kwh feed-in tariff

% revenues used to reduce labor taxes (SSC, PIT)
s 9% revenues used to reduce corporate income (CIT)
9% on e.g. public transpor, infrastructure

3% on e g. health, education, social security
9% on transfer (cash, . social protection, etc.)
40 )% from bottom of income distribution targeted for transfers.
70 )% oftargeted percentit that receive transfers
305 of untargeted percentile that receive transfers
Links to charts —> Mitigation Air pollution Transport

Policy coverage: CO2 emissions

trajectory (US$ per tCO2e, 2018- Covered (% of national total)

expenditures, or transfers (% of

Baseline GDP and population growth

International energy prices (2016-
2030, source: average of IMF, WB,

Income elasticities of energy

Price elasticities of

(2016-2030, consumption demand by fuel
28 2030, Vietnam ) ( ) EA, and EIA) P Y
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GHG emissions vs. Paris pledge

Fiscal revenues raised by fuel (left axis) and

Impacts on households in 2025

Co-benefis: averted deaths from  Total monetized welfare benefis for US$108.3
GDP: net impact on growth rates
42 (NDC'; mtc0ze) total as % of GDP (right axis) pactona {excludes taxeslexpenditures)  air pollution & road accidents Carbon tax pitcO2e by 2035, Vitnam
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CPAT

Climate Policy
Assessment Tool

36



Thank you

)

External WB Website:
https://www.worldbank.org/en/topic/climatecha
nge/brief/climate-policy-assessment-tool (or
google “CPAT WB")

Online documentation:
https://comodel.qgithub.io/cpat public/

To request CPAT, email: cpat@worldbank.org
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User Interface
Key steps for overall Ul

1. Country selection

2. Policy inputs:
ETS: cap, covered sectors,

permit allocation

Other policies & revenue use

Expansion

Buttons

3. Settings (also see adv. panel)
4. Pre-existing fuel pricing/taxes
5. Results

Headline results panel
Detailed results panels

Other tabs (Adv., Manual, Output)

+

LI - T

il R [T

«

25

a7
88
89
50

92
93
94
95

57
98

59
102
103
104
105
106
107

108

Welcome to CPAT! Please follow the core steps [1-5) be Fleaze click the [+] signs on the left hand side for policy options Diocumentation available here: See our website far mare info

Advanced Dazhboard

ShowTabs | - Hide Tabs

Select country --> Azerbaiian - For detail see: > S CaEteyT etk

2. Select Policy Reforms

Feiect o] to expand
ETS Used?
1a. Select cap [for covered sectors) 1b Select Start and Target Year 1e. Sector coverage  Power  Transport Residential Industry
Starting emissions reduction [enter -ve value) ETS Start Year 2027 Include in ETS -] = = -]
Target emissions reduction [enter -we value] ETS Target Year m Proportion of sector [if in) 100%' i3 | [P | 005 |

2. Decide Permit Allocatibn
Proportion Auctioned in Start ‘ear [2027)
Proportion Auctioned in Target Year [2035]

3. Select additional policy [rest of CPAT)
»» See carbon tax, fuel pricing or sectoral policy 2ones
»» Algo consider revenue uze if auctioning selected

4. Yolatility Adjustment (if any) ¥
ETS Volatility

ﬁ H '
F
[H]

5. Override Pre-model with Goal-seeked [Exact) ETS Price?
Use ouerriden ETS permit price [use button to create]?
Ermor in 2030 [use overide if more than +-105) 43

Warnings, if any
Goal sesk start year ‘
Goal seek end year

Salect fol to expand Sat Qverriden ETS Prices. i used
Seivce fol to cxpand
Sadect fol b capand
Fedect {7 1 cxpand

3. Check Settings

Select settings [defaults or manual) --> Power sector model [pls. use "Engineer’] | Engineer For detail sees»

4_Check Prices and Existing Tazes

Sadvct fo bz cxpand

Co-benefits: averted air

GHG emissions vs. Paris pledge [([NDC"; Fiscal revenues raised by fuel [left azis) Policy strength: carbon price i L] p on in 2030 ollution & road accident Total monetized welfare benefits For US$0
mtCO2e incl LULUCF), Azerbaijan and total as ¥ of GDP [right azis) [US$ per tCO2e, 2020-2035), Azerbaij. [* rotal ption by decile] Ly deaths - Carbon taz p/tCDO2e by 2035, Azerbaijan
2o g 3 F—
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F AT 2022 2034 3006 F023 2030 2032 2034 & & & &f & /é‘“?fé‘“’b & -Ef? [ S .;mnﬁl cx"’f v ?M.Emﬁis
. Fower =RE snsdes [ —— EHouseholdFKE & ORoad aocidents
Matcrsa byt Cidrtasbon (M) ==LFa 4 emaene [ Hading carben tax (neal) i Spenting (A Seeial Proestn sl Later) it
Phal Zirta Errica s Py |— =t —a + Meadedfor 20 (giobal avg) - Lpper
o b —— Total KGO {rhe . Heededlor 2 [gotal avg) - lower Shawr ddaath ! dair qualivy  Showr " Vara b Eéfi cartr are
— ETS Famil Frice 1l Fuct X deaduci. Irmark L pri
a bt Charge "
ETS Permit Price [$/tC02)
ETS Emissions Permit Price 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
Starting Price 10 [ ETS Fermit Price $0 $0 $0 315 331 $46 61 76 $52 $07 )
Price in 2020 146 | Percest of permits anctioned 0% 0% 0% 13% 25% 35 50% B3% 5 Ba% 100%
4 Auctioned in 2030 o

2035 2027 G 031 FOG

Modelling approach to
determine permit price
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...which ' ial
which requires substantial carbon taxes ¢\>/ PMI

SNAPSHOT OF POLICIES IN 2030 CONSISTENT WITH WARMING PATHWAY W7 iz

MARKET IMPLEMENTATION

Carbon Tax

at $50/$25
Pre-Industrial Temperature Carbon Tax per ton for . _No .
Average Increase to at $75/ton advanced) NDCs (3) mitigation
Date (1) action (4)

developing

(2)

Temperature Goal o
the Paris Agreement

l____L___

0 0.5 1 1.5 2 2.5 3 3.5 4
Global Mean Temperature increase by 2100 (degrees Celsius)

(1) Assumes the explicit carbon-price level of US$40-80/tCO2 by 2020 and US$50—-100/tCO2 by 2030 (Stiglitz and Stern, 2017).
(2) IMF, Fiscal Monitor (October, 2019).

(3) UNEP (2018).

(4) Nordhaus (2018); and Intergovernmental Panel on Climate Change (2014).
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The linked concepts of carbon pricing & fossil ,
fuel su bSidy reform N7 iz

socially optimum (‘efficient’) price = 51.00

social costs
m classification private costs = $0.48 (eXternalitieS) = $0.52
(economic): :
cost to: firm or household I society
cost amount: $0.12 $0.13 $0.18
Includes classification price at pump I explicit fore- local air road global
producer (generic): (1) :subsidy* gone pollution accident warming
and 1 (2) VAT costs costs costs
consume o 4—>|' u—@—‘@—»
r classification subsidized price = $0.28  1explicit  + implicit subsidy = $0.72
Jeagsess (fiscal): p - :_L Implicit suosiay = $0.
countries can =
close this gap \ “energy price reform, kor_>
we need tools! fossil fuel subsidy reform”: | or
corrective i ‘ I
policies: : S
“carbon pricing, | < or ™
environmental tax reform”: : or
M




Energy price gaps persist across countries... ’<\\>, PMI

RRRRRRRRRRRRRR
MMMMMMMMMMMMMMMMMMMM

Efficient gasoline prices by component and region
(consumption weighted, USS per liter), 2020

0.00 0.50 1.00 1.50 2.00

Europe

South Asia

East Asia & Pacific

Latin America & Caribbean

Sub-Saharan Africa

MNorth America

CI5

C

Middle East & North Africa

World (average)

@ supply cost Oexplicit subsidy Oforegone VAT Olocal air pollution
@ road Bglobal warming < retail price

Source: IMF



...and are especially large for coal 75, PMI

Efficient coal prices by component and region
(consumption weighted, USS per GJ), 2020

0 5 10 15 20 25 30 35
Europe INNNE> [N
CPAT can help South Asia - I TN
understanding this _ _
East Asia & Pacific IO NG
gap and assess the
. . Latin America & Caribb
impacts of different e e
environmental tax sub-Saharan Africs - IR —
policies North America I
cas EG
Middle East & North Africa BEZ D
World (average) LY N
@ supply cost O explicit subsidy Oforegone VAT
O local air pollution B global warming < retail price

Source: IMF



Valuing Externalities

Lake Example: Uzbekistan, carbon tax starting in 2024 with 0 USS/tCO2e, increasing to USS$25 in 2030 +
I phase out of fossil fuel subsidies

Energy externalities in the baseline: by fuel in Energy prices: projected and efficient in 2030,
2030, Uzbekistan Uzbekistan
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Global warming costs are based on the Report of the High-Level
Commission on Carbon Prices. The level and growth trajectory
can be changed in CPAT.
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