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Chapter I Taxonomy and Model éfice-BasedMitigation Policies

1.1: Introduction

Climate change mitigatiofinance' and carbon market mechanismsfor example the Clean
Development Mechanism (CDM)have historically tended to supporiprojects(individually or
programmatically). Thélransformative Carbon Asset Facility (TEiAB)ead offers climate financand
carbon market transaction® support changes ipoliciesat the national level to transforfrand
redirect entire economies towards a Pacsmpliant lowcarbon developmenpath. TCAF will provide
funds for various transformative policies at a national scale.

To date, much of the policy work for tackling global warming has aimed at generating political pledges
to reduce future emissionsSuch pledges do not directly constiiemissiongreducing policies. TCAF, in
contrast, encourages concrete policies to reduce emissions, such as carbon taxes and sectoral
technology transformations. This paper outlines general policies on changing incentives in the economy
to tackle global \arming.

The scope of this paper is Pridg@ased Mitigation Policies (PBMP3)hese are defined as taxation and
other policies that change the relative prices of economic activities that use fossil fuels, in a consistent
way across an economy, to incentiviaarbon emissions reductions. Examples of PBMPs include carbon
taxes, feebates (combining a tax with a rebate), and the removal of fossil fuel subsidies.

Such policies provide a general incentive to firms and households to abate emissions atdesst
locations in the shorterm (static efficiency), while incentivizing investment into the development
and adoption of lowcarbon technologies (dynamic efficiencyh this way, PBMPs can have a
transformational impact at the level of economies.

The paper invetigates how TCAF funds can be used to support PBMPs.

The paper findghat there are many different types and design options for PBMihd different ways
TCAF can support PBMRsachieve large scale mitigation of greenhouse gaddswever the paper
alsofindsthat so far there are very few examples of successful PBMP implementation in developing
countrieswith rather limitedmitigation impact hinting to the political economy challengagh policies
face.

The audience of this paper is both internatidressing TCAF Contributogdhelping define how TCAF
can be implemented to encourage PBMPs in developing countgiasd externalg to inform
economists in the WB and in the finance ministries of developing minies that might be interested in
accessing climate finanoar engaging in carbon market transactioisrough TCAF

1 Seehttps://unfccc.int/topics/climatefinance/the-big-picture/climatefinancein-the-negotiations
2 Seehttps://tcaf.worldbank.org/

3 Transformative changes are large scale, scalable, permanent, overcome barriers to change, and are consistent with, and
supportive of, a Parisompliant low carbon development trajectory.
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1.2: Examplesf PriceBased Mitigations Policies
This section defines and gives examples of primsed mitigation policie$

Policy Scope
The scope of PricBased Mitigation Policies is defined hereafter as:

Revenueneutral or revenuegaising instruments that change relative prices in a consistent
fashion, raising the cost of higtarbonemitting processes compared to laarba-
emitting processes, thereby incentivizing emissions reductions.

The following mitigation policies ar@ot included in the scope of PBMPs:
Regulationge.g. rules mandating that cofited power plants be phased out);
Emissions Trading Schem@TSs), whOK | NB -0 WS8Ry Wwmdiaa 31 GAzy LRt
terminology of this papehowever,such policiesvouldbe in scope for carbeprice coordinating
policies which are referenced here.
Public sector procurement and investment policiesexample the ilfl2 RdzOG A2y 2F | W
LINAOS 2F OFNbB2yQ (2 3FdzARS Lzt A0 Ay@SadySyd I L

Such measures may well be required or desirable for the purpose of achieving a timely transition to a
low-carbon globaleconomy butare beyond the scope of this paper.

In relation tosubsidies this paper covers onsubsidieghat are combined with taxation instrumentse.
feebates) and not standlonesubsidiesThere are as many possible subsidies as there are seatuas
these policies are covered in separate sedpecific blueprints.

In this paper, we also do not cover any instruments that cinerd Use, Landse change and forestry
(LULUOKincluding, for examplevoided deforestationThis is not within the scope of TCAF.

Examples of Covered Policies

Themain examples of PrieBased Mitigation Policies aparbon taxes, other fossil fuel taxesossil fuel
and agricultural subsidy removahndfeebates PBMPslsoinclude reform to preexisting policies to
YE1S GKSY Y2NB WOfAYFGS aYFNIQ®

Carbon taxAcarbon tax is a tax on fossil fuels such as coal, oil, and gas, levied in proportion to the carbon
content of each fuel, and hence also proportional to the emissions of carbon dioxide per unit of fuel
burned. A carbon tax can most efficiently and comprediegly be imposed 'upstream’: i.e. at the point

that bulk fossil fuels are extracted from the ground or imported into a couiiitnis paper does in principle
cover taxes on nol£0O2 GHGs but in practice it is not an area of fofukis paper: energyelated CO2
emissions areur focus.

Fossil fuel taxesOften fossil fuels are taxed, but not in proportion to carbon content. For examgad,
transport fuels are frequently taxed relatively highly, whereas other uses of fossil fuels, such as jet fuel or
coalfor power generationare not. Differential taxes on different fossil fuels can be justified by local
pollution, but in most circumstanceshould be leviedlirectionally like a carbon taxi.e. coal should be

taxed the most heavily, followed by oil protts, and then natural gas.

4 Climate Change MitigationReductdn in greenhouse gas emissions or approaches to retain or increase carbon stocks (for
example in a forest). We do not cover forest carbon stores in this paper.

5



Supporting Pricé8ased Mitigation Policies (PBMPs) in Developing Countries through Reessgid

Payments for Verified Emission Reductions

Fossil fuel and agricultural subsidy reform or remov@lountries often subsidize energy and agriculture

products for political and welfare reasons. However,

such subsidies divert governmergvenues from more , Tax Paid

productive uses, and disincentivize emissiong .
reductions. By removing energy subsidies, fiscal spateEnvironmental,
can be freed up for other purposes, and emissions Tax

reductions can bencentivized Agricultural subsidies
include for example, reductions on the diesel fuel tax

paid by farmers, olLINE R dzO § N fcfertifizez 4[A. R &

.
"‘
.

2

.
.
.
o
.
.

Feebate

n

subsidies for the production or consumption of
unsustainable biofuels such as patikderived
biodiesel. Significant progress can be made by maki

g

Emissions

adzo aARASAa WOfAYFGS éYI-N‘gjgsidyTzNJ SEIFIYLXS o8

farmers for environmental services provided

Feebates A feebate is a combination of a tax and a
rebate, at levels that typically generate no net
revenue for the government. The aim is to create

financial incentives that nudge market choices in a desired direcdehicle feebates are an example: a

Received

LI & A

Figurel Schematic comparison of carbon tax and feebate

government can levy a fee on sales of heavily polluting vehicles, and then allocate the money raised to

providing a subsidy to purchasers of electric fars.

The diagramKigurel) shows the difference betweemaenvironmentatax and a feebateA feebate
combines a tax with a subsidy so that some agents pay net tax and others have a.dusgally
feebates would be revenue neutral instrumenig, the total government revenue would be zero.

Aform of feebate, output based rebatingould be useful (in industrial sectors) as an alternative to
exemptions Carbon taxes with outptihased rebates are a form of feebate whereby a carbon tax is
combined vith rebates made in proportion to physical output produced. OBR cardiedlyapplied

including in the energy sector ammthe industrial sector.

OBRcould also be a way of phasing in a carbon tax. We discuss this policy choice in the next section.

Coodination of PBMPsThe effectiveness, transformatigrotential, permanence, and feasibility of
PBMPs could be enhanced by coordination of PBMPs between countries, and with other policies. The
coordination of PBMPs is coveredAppendixB: Coordination of Mitigation Policies

Contradictory, antagonistic or countervailing policiesuld negate the price signgénerated by a
PBMP Implementation of a PBMP to be effectimad efficient might then require further policy

reforms.

Sl oRdzf f F K al Ydzys 2Aff al NIAYyX
hdzi O2YSaQs { ShtiisFwiavSobddandlandusepoalition.org/wp

FYR {AYE L

¢21321T 2 WwST2NY

content/uploads/2019/08/ReformingAgriculturatSubsidiedor-ImprovedEnvironmentalOutcomes2019 _09_06

pdf>.

6 John German and Dan MeszIBest Practices for Feebate Progr®esign and Implementatip2010.
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Phasing IfPolicies
Even within a particular example policy we could introduce it in different ay®.i Q& LA Ol GKS /|
Tax. This could batroducedin various different ways.

Slow Introduction of a Carbon Tax

The standard way that a carbon tax could be implemented is sléwtpuntry wouldstart with a small
carbon taxfor example $2/tCg and thenincrease it slowlyThere are relatively few situatis however
where this has actually happened.

Output-based rebates (OBR)

An alternative tahe slowintroduction of a carbon tax is output based rebating (OBRthis case, a
highrelativecarbon price is introduced in a way thahisn-disruptive.A relative carbon price simply

refers to a higher price of more polluting activities relative to #pailuting activitiesOne such system is
one of Output Based Rebating, as previously introdugie. a tax on carbon inputs combined with a
subsidy on physical output (for example MWh of electricity in the power se&orjo implement OBR

in the power sector, a carbon tax on carbon emissions from electricity generating companies could be
combhned with a rebate which paydilities an amount per MWh of electricity generated, regardless of
whether it was generated from fossil fuals renewables.

This will give electricity producers a financial incentive to shift from fossibfasgd electridy

generation to renewables. Compared to a simple carbon tax, an OBR structure may be able to support a
higher level of relative carbon price compared to a simple carbon tax. Then the process of power sector
decarbonization would naturally reduce the rewms to rebate and thus the p@dWh rebate would

also fall. Thus OBR, is properlgitierentY S| y& (G2 AY(iNRBRdzOS I OFNbz2y (I E

OBR s suitable for the power sector ftnansitional reasons.Of course, the result of OBR on epdces
may depend onnistitutional structures: whether the power market is competitive, monopolistic, or
state-owned. In the case of a statavned power sector, OBR is equivalent to the carbomtabbeing
passed on in prices.

1.3: Dimension®f PBMPs

This sectiortategorizes the dimensions over which PBMPs can vary.

Carbon Tax versus n@arbonProportional Fossil Fuel Taxes and Subsidy Removal

A carbon tax increases the tax on fossil fuels in proportion to its carbon contént the other hand,
subsidies are notypically proportional to carbon content, so their removal will not be equivalent to a
carbon tax. Furthermore, taxes on fossil fued® be different from that of a carbon price due to other
externalities such as air pollution, congestion and road accgd@grpicallytheseexternalities are
directionallyequivalentto a carbon ta ¢ coal and transport fuels have much higher pollution and other
environmental costs than natural gasbut economic theory would justify additiontxes proportional

to pollution impactin eachjurisdiction.

Revenue Neutral Versus ReveRRasingChanges
One dimension in which the above policies differ is between revenue neutral changes such as
feebates and revenue positive changes such as taxatifsriax raises revenue, a festle does not.
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Fuel Use Incentives Versus Capital Investment Incentives

A standard carbon tax is a tax on the use of fuel according to carbon content. But we can also change

the incentives on the purchase of durable goods and on capital investment (we ifjabsth durable

322Ra4 &adzOK a OFNB YR yS¢g OFLAGIE Ay@SadySyida Ay

Type of PBMP Capital Investment Fugls%sﬁl é?r%i?lt'ves
Incentives SO y
affecting investment)

e -

Reform of Removal of tax break
Py on fossil fuel
Subsidies investments

Feebates Vehicle Purchase or

Ownership Feebates

Figure2: Examples of different types of pribased mitigation policies

Consider incentives on personal road transportation. We could put a tax on road fuels, on road usage
(congestion charge), on the purchase of new vehicles, or on their registration every year. We focus here

on two options: purchase and fuel use. A taXembate on vehiclgurchaseaffects the stock of long

f AOSR @OSKAOf Saod 2SS OFff (GKAAa GeLIS 2F AyOSydaAgsS I
affects both which vehicles are purchased and how vehicles are used. We call thisiype®@S y G A S W
dzaS AyOSyidA@SQe 2SS | NEHBdzS (GKIFG GKSNB Aa F NRES F2N

Fuel use incentives have the advantage that they affect the original purchase decision and how a vehicle
is used. If gasoline is made expensive then electric cars will seem more attractive, and existing internal
combustion engine (ICE) vehicles will beduksss often.

On the other hand, capital investment incentives also have advantages. The purchase decision maker

may be myopic, accounting for the initial capital investment but not the fuel cost differential. Once that

car is purchased, the sensitivihy fuel use to fuel price is low. The initial vehicle manufacture decision

06 KAOK Aa SO2y2YAOFfte RNAGSY o0& (KS ORBgthdzySNRa LJ
investment and production decisions are to a large extent irreversible.

So, an incative that directly affects the initial decision has more permanently transformative effects

than one that affects the use of existing cars. Finally, the capital investment incentive may be fairer and

more popular, in the sense that those who have alrepdschased ICE automobiles cannot easily and

cheaply switch to cleaner alternatives: their purchase has already been made. Fuel price increases may
be viewed as unfair because they put up people's costs without a cheap alternative being available.

Treatmentof Imports andExports

There are two possible bases for carbon taxes regarding the treatment of imports and exports. A
standard carbon tax simply taxes all use of fossil fuels in a country, whether for domestic use or for
export. Furthermore, imports thainvolve emissions in their manufacture (embodied emissions) are not
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taxed. This can cause competitiveness concerns in relation to-egpesed industries (exporting
and/or importcompeting).

Ly FEOGSNYFGAGS Aa G2 Y20S I8 dete MRiagtenioKiStoRSAGA Y (A 2
according to the jurisdiction of the consumer rather than the producém practice, only a few

emissions intensive goods such as aluminum, iron and steel, would be affected. Implementing this can
involve border tax adjustent (BTA), where tax exemptionwould bemadeto exporters, equivalent to

the carbon tax paid, and an equivalent tax charged on imports.

Another approach involves the phased introduction of a carbon tax with outf#tised rebating (OBR)
on energy intensre industries such as steel and aluminuiVe cover OBR later.

These approaches can create additional support for the policy changes, as they protect those that are
asked to changbehaviorby the policy.

Implementation Choices for Carbon Taxes

Anequivalei OF Nd2y GFIE OFy Ffaz2 65 AYLR2aSR 2y Ay WdzLJ i
upstream carbon tax is imposed on fossil fuels as they are extracted or imported, a midstream tax is
imposed at the point of intermediate consumption (e.g. at a gasalefinery), and a downstream tax is
imposed closer to the point of use. For a general carbon tax, an upstream apprasttte advantage

that the administrative burden is considerably less. These advantages include far fewer points of taxation,
transparency, fewer requirements for MRV processes, larger coverage/tax base, anexiptiag
administrative systems that can be utilized, e.g. customs processes at ports of@ntiiye other hand,

when a compensating approach such as @Bised it may makeadministrative sensehat the entity

paying the tax and the refund are the same (e.g. power producers are both charged for coal inputs and
paid for electricity outputs), unless that the sector that is rebated is merely a small part of a wider tax
reform.

However, the distributional impacts among countries can be dramatically differesd the proportion
of fossil fuels used by different socioeconomic groups can be radically different between very poor
countries (where fossil fuels are used by the middlasses more than the poor) and richer countries.

Sectoral Approaches.

There are two possiblevaysfor how to structure carbon taxes. The first is a secloy-sector approach,

adzOK (KF{d GKS LINAROS Aa WSy 2dzaAK QWliags entdghi ik éhe seGor RS O NJ
YAIKG 0SS AyadzZFFAOASY(d Ay Iy20KSNX® !'a WadzFFAOASY
cumulative impact will be to reduce emissions in all sectors.

The second approach is a single, esigefits-all carbon tax apfied across all sectorsAccording to
(simplified) economic theory a consistent price is optimal, but pragmatidhlly,may generate sub
optimal results, since the price elasticity of demand in relation to the cost of fostd inputs is very
different between sectors (e.g. in the short run, price elasticity is much higher in electricity generation
than in transportation fuelsand so an even higher tax per ton of carbon is needed in transportation to
have a significant effelt
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1.4: Experience of BPs

Here we outline experience with carbon taxes dossil fuelsubsidy réorm.’

Experience with Carbon Taxes
There are very few carbon taxes (or ETSs) in developing countries, and those that do exist have a

relatively low ratebelow the level of $4@0/tCQ suggested byhe HighLevel Commission on Carbon
Pricingin order to reach the Paris Agreement temperature targétkraine, Mexico, Chile, Colombia,
Argentina,and South Africhave carbon taxes in the $10/tCO, range. Som&hinese provinces have

ETSs, also with a carbon price in a similar r&nge.

Year Emission Tax rate

Implemented Coverage ($/tCQ)
Argentina 2018 20% 6
Chile 2017 39% 5
Colombia 2017 24% 5
Mexico 2014 46% <=3
South Africa 2019 80% 9
Ukraine 2011 71% <1

Table 1Carbon Taxeis developing countrie§Sourcehttps://carbonpricingdashboard.worldbank.ofgccessed August 2020).

7 For discussions of vehicle feebates see Yo NA R3S
Systems in the European Passenger Meldic a I NJ S

(2013); German and Meszler.
8 World Bank GrougState and Trends of Carbon Pricin@@®0(Washington, DC.: The World Bavky

2020https://openknowledge.worldbank.org/handle/10986/33809
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Fossil Fuegbubsidy Reform

Thereare a few examples, both positive and negative, of developing countries raising energy prices
through subsidy reformFigure3 summarizes the experience of seven different developing countries in
raising fuel prices: those that were successful (blue gir@artially successful (blue diamond), and
unsuccessful (red cross).

Developing country experiences with raising energy prices vary

Greater
success
A Announced price reform plans Additional price increases Liberalized diesel and
and increased cash transfers Gradually raised price for fuels for fuels and electricity gas prices
Malaysia, —~ —~
2010 ®
Establish a commission  Begin formula system for Second reduction in Removal of electricity
to prepare reforms fuel prices diesel subsidies generation subsidies
Morocco, — —~ )
0o @—0 O-O-C0 o — —
Fuel prices increased First reduction in subsidies, Third reduction in Elimination of diesel subsidies
begin cash transfer system diesel subsidies
Start reforms
Jordan, 'S °
2005 - i

Prices increase 10% Cash transfers  Prices increase 10%  Introduced a formula

Initiated studies Introduced policies to assist the poor ~ Suspended automatic adjustments
Ghana, h O—0O —~ P
2004 —

Started communication campaign  Adopted an automatic formula

¢ o 06 o0 o

Iran, Cash transfers Few demonstrations, no reforms since
Islamic 'Y
Rep., Initiate studies and Prices increase 4x overnight
2008 COmmission
Remove price freeze Strikes - -
Bolivia, — Reinstate subsidies
2010 I :" “': .

Prices increase 80%

End subsidies  Vfiglent protests erupt
Migeria,
2012 h‘

Prices double overnight Government reinstates subsidies

X

LI I I i »T + 5 Years
® lack of success @@ success @ possible success

Source: IMF 20173, Table 5, titled ‘Energy reforms and steps timeline, by country”.
Note: T = time, defined as number of years since the start of the reform process, e.q. T = 0 means reform process has started, T + 5
means 5 years since the reform process was started. White circles = no judgments on the success of that stage.

Figure3: Developing Country Experience with Raising Energy Prices. $taine& Black (2018priginally IMF (2017)

Thefinal Malaysian fuel reform was mostly successfdlThe inital reform was only partially successful.
Prices were still fixed, just at a higher level than before. It had been announced that there would be direct

°5AN] | SAYS IyR {AY2y . &l 012 W. SySTA histal Pofice2fgfR / t AYI GSY
Development and Climate Actioad. by Miria Pigato (Washington D.C.: The WBHdk, 2018).

10 Anna Bridel and Lucky LontdhSa a2y a [ SI NYySRY al f | & aldtdrmatinaknstiuee foc dzSt { dzo
Sustainable Developmerz014.
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cash transfers to lovincome groups, but the details of these transfer

were not made clear until the llget of 2014. Transparency about theu_
original subsidies seems to be a key factor in the reform (3gare4, |
right). But clarity and consistency were somewhat lacking: the detail |
the multiple stages of policy implementation and the compensati
payments were not provided ufpont. Some commentairs were unclear
why the reforms were an improvement, given the compensati
payments were almost as big as the fiscal savings from the reform.
Subsequently, further liberalization of diesel and gasoline prices tcFigure 4Malaysian Government

; Communication of Fuel Subsidy.
pIace(seeFlgure 3 above' Source: Bridel and Lontoh, 2014

Laan et al.investigate fuel subsidy reform in Ghartd.The subsidy (Top line is cost price, second line
reform was reeatedly attempted and suffered setbacks. The partighPsidy, third line subsidized g
success of the reform was driven by the following factors:

Research was conducted to identify those most likely to be impacted by reform.

A communications strategy was employed to increase pogulpport.

Semiindependent and transparent institutions were established to manage fuel pricing.
Domestic prices we linked with international prices.

Policies were implemented to reduce impacts on the poor, such as direct transfers.

In Senegal, canisters of LPG (butane) had been subsidized with the justification that this would reduce
use of charcoal witltconcomitant environmental and health damagééHowever, it was found that such
subsidies mostly benefited the already weff and contributed to crossorder smuggling. The reform

was unsuccessful: "A phased reduction of the subsidy in annual increwfe2@isper cent was started in

1998 but suspended in 2002. These reductions were undermined by increasing global LPG prices,
exchange rate variations, and inflation, resulting in continuing high subsidies."

In the Islamic Republic of Iramntedating of kenefits was used to build political support for eliminating

fuel subsidies®/ AGAT Sy a ¢ SNB atdoddiigh the feNapitSpaynendsithytthey were

to receive on completion of the subsidy reforis a result, despite a significant increaséuel prices the
reform faced little opposition. By contrast, the most recent energy price reform in Iran (2019) did not
incorporate antedated benefits and resulted in wigeale protests.

1 Tara Laan, Christopher Beaton, and Bertille Pre&ttategies for Reforming Fossiliel Subsidies: Practical
Lessons from Ghana, France and Senégalrnational Institute for Sustainable Developme2®10
<https://doi.org/10.2139/ssrn.1596033>.

12] aan, Beaton, and Presta.

13Heine and Black.
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1.5:Modelling Emissions Reduction Potential

The purpose of thissection is tomodelthe emissions reduction potential of PBMRs order to find
those country contexts where such policies could have a large eféextprioritize PBMP
interventions that are particularly significantlt should be noted, however, that thesponsiveness to
carbon pricing depends on other factors outside the scolp& carbon taxfor exampleemissions
reductions of a stateun power sectodepend on electricity sectgrlanning investmentand dispatch
decisiong; and the meaning of a carbon tax is really the weightingrofssions in such decisions.

Channels of impact and mediating factors

Our main purpose here is torioritizewhere a

Exposure Direct Indirect and policy levers

carbon tax would have the largest effééfThe s epos [ T e
. . - Mobilit il fuel as rtermediate| | * rt for competi s
importance of Policy MRV should be stressed,; " g S i Fiﬁgﬁm
ante estimaes are highly uncertain. Ly
The channels of impact of Price Based IR TR s l

.. . . . . + Pass-through - Co i (net imports)
Mitigation policies are summarized in the 3 Aoseption] e DI
following diagram(the actual model is reduced " e 'C"“'“""’T’ :
form, and therefore simpler than this, but this —
diagram rather maps out the realvorld causal Dottt e coranor prefrimcas e per
chain).

Figure5: Channels of Impact of PBMPs. Source: Pigato (2019).

There are three partsve consider here

=

Emissions from the existing capital stock;

2. Emissions from the future capital stock due to investment decisions, vihitpolicies may
redirect,

3. Indirect and transformational effects (for example on technology costs, policy coordination, and

the perception of policy feasibility).

In this section w restrictourselvedo 1 and 2 with 3 more qualitative and hard to estimate quantitatively
at this stage.

For agiven carbon taxwhat are the energyrelated emissions reductions which will resulihis is not,
we should say, recommendeds a policy ecommendation, but rather simplyo order those countries
and sectors.

To answer this question, aimplified, andinternational version of the Carbon Pricing Assessment Tool
(CPAT) is usedhis tool is based on the IMF methodol&ggind the assumptions used are outlined in
AppendixC. Simple Mitigation ModelThe tool uses a basic methodology relateduel price elasticities.

A carbon tax affects fuel prices according to the carbon intensity of that fuel. The relative change in prices
is also dependent on the original fuel pricewith lower fuel prices, the relative effect of a carbon tax is
greater.

B GSASY bl RSt WISIENYAYI FNRY Mo / 2ONDAZHEE GumnérStMdy onK | 5 2 ¢
Energy Effieincy in Building2015, 2016, 417.
BLYydSNYyFGA2y Lt az2ySil NE {Qdf R3S WAANT @IFSEI AtSAfOS0 Aag & ST 24ND Mg aNJ
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Results of Model

The model differs from simply considering the largest emitting sectors, in that it accounts for the
different sensitivity of sectors to carbon prices due to different existing costs of fuel (and fuel
elasticities). It also projects emisas into the future.

The following graph shows the modelled responsiveness to carbon taxes for major -naiddléow
income countries. e middleincome countries with greatest emissions potential are shown below
(Figureb).

Modelled Emissions in 2030 at different levels of carbon tax for major middle- and low-income countries

VeryLarge Large MediumLarge
800~ 400-
350-
LCHN | 300- — CountryName
[EcY) — China — Pakistan
250 THA == |ndia === Ukraine
: Indonesia Iraq
[mys |
== |ran == Philippines
(IND 200- Kaz| '
\ J T~ [ Brazil Bangladesh
= Mexico = Uzbekistan
Medium MediumSmall 1204 Small Turkey Algeria
180~

=== South Africa === Turkmenistan
Egypt Nigeria
160~ 100- == Thailand = Colombia
Kazakhstan Romania
140- Malaysia Morocco
80- == Vietnam
BGD | (
120-
uzB L
DzA | 60 -
100- NGA|

0 40 80 120 0 40 80 120 0 40 80 120
Carbon Tax in 2030 ($/tC0O2)
Definitions: VeryLarge=BAU 2030 Emissions over 1Gt/y; Large: between 400Mtly and 1Gtly

MediumLarge: between 300 and 400Mt/y, Medium: between 200 and 300Mt/y, Small: less than 200Mt/y Source: Author's Model/CPAT

Figure 6 Responsiveness to Carbon Tax in major middfié lowsincome countries

The responsivenede carbon taxFigure) varies according to the relative proportion of coal intensive
sectors such as power and industry relative taimtiénsive sectors such as road transportation which
are less responsive to amon tax.
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Modelled Emissions Reductions in 2030 due to a USD10 per tCO2 carbon tax
VeryLarge MediumLarge
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MediumLarge: between 300 and 400Mtly, Medium: between 200 and 300Mtly, Small: less than 200Mt/y Source: Author's Model/CPAT

Figure7: Emissionseduction potential from a carbon tdy sector and country, faceted by country type
Notes:ind = industrial; pows power res = residential; tra = transport

Modelled Emissions Reductions in 2030 due to a USD10 per tCO2 carbon tax
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Figure8: Large, MediunLarge and Mediundeveloping countries: emissions reduction potential from a carbon tax

15



Supporting Pricé8ased Mitigation Policies (PBMPs) in Developing Countries through Reessgid
Payments for Verified Emission Reductions

Table 2 below showannualemission reductions generated by a carbonfiax®$5/tCO2 tax increments
for different developing countries.

Baseline Emissionz030 Total Emissions Reductiqr2030,(MtCO2per yeay),
Country (MtCO2 peryear) under givenCarbon Tax, relative to Baseline

Carbon Tax ($/tCO2 5 10 15 20 25 30 35 40 45 50
China 14160 | 1422 | 2464 | 3273 | 3927 | 4470| 4931 | 5330 | 5679 | 5987 | 6264
India 3588 332 579 773 932 | 1064 | 1178 | 1277 | 1364 | 1441 | 1511
Indonesia 781 54 97 132 161 186 208 228 246 262 276
South Africa 492 52 90 119 143 162 178 193 205 216 226
Turkey 513 38 68 92 112 130 145 158 170 181 191
Kazakhstan 363 31 54 73 89 102 113 123 132 140 147
Iran 586 30 56 79 99 117 133 147 161 173 184
Brazil 542 30 54 75 94 110 124 137 149 159 169
Mexico 540 30 54 76 94 111 125 138 150 161 171
Vietnam 316 27 47 63 76 87 97 105 113 119 125
Malaysia 348 25 44 60 73 85 95 104 112 119 126
Thailand 368 24 42 58 72 83 94 103 111 119 126
Ukraine 265 22 38 52 63 72 81 88 94 100 105
Egypt 397 20 37 52 65 77 87 97| 106| 114| 121
Pakistan 280 18 32 44 54 63 71 78 85 90 96
Philippines 211 16 29 39 47 55 61 66 71 75 79
Iraq 220 11 20 28 35 42 47 53 57 62 66
Bangladesh 179 10 19 26 32 38 42 47 51 55 58
Uzbekistan 169 10 18 25 31 36 41 45 49 53 56
Algeria 156 8 15 21 26 31 35 39 42 46 48
Turkmenistan 141 7 14 19 24 29 32 36 39 42 45
Colombia 117 7 13 18 22 25 29 32 34 37 39
Nigeria 139 7 12 17 22 26 29 33 36 39 41
Romania 97 7 12 16 20 23 26 28 31 33 34
Morocco 78 5 9 13 15 18 20 22 24 25 27

Table2: Baseline Emissions and Emissions Reductions by Gaitemhevel
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1.6:ImplementationCosts andBarriers

Resistance Due to Financial Losses
PBMPs increase the prices of fossil fuels. As a result, various industries and population groups may
expect financial losses.

Industrial resistance to carbopricing generally arises in those industries that are most affect&de

can split industrial resistance into two components: Those facing international competition, and those
that have a very carbeimtensive capital stock and therefore own assets thatlddaecome 'stranded
assets' with reduced residual asset values if significant carbon prices are impleniented.

These include industries heavily reliant on energy inputs in the form of fossil fuElere are only a few

sectors that ardypicallyK A 3 Kf & OFNb2y AyiSyaAirdST (KS iwh& 3 {AEQ
steel aluminum, other inorganic chemicals, and papedpposition can also arise from industries that

would become less compiéive on international markets, such as aluminum production.

In contrast to the typical situation in developed countries, fuel taxes tend to be progressive in
developing countries, since the poor do not spend as high a proportion of their income on (Jdssils

as therich.®®However, whilst the distributive effect of increased fuel prices may not fall so badly on the
very poor as in richer countrigsin relative terms there is still a need to ensure energgcesdor the

poor. The middle classes mhgve more political clout than the poor, and so the overall level of political
resistance to higher fuel prices mhg similar or higher.

Technical Capability, Corruption, and Trust

How much capacity is there dhe government and industry level for change? Is this capacitijized

in the most efficient way?Theadministration and guidance a policy needs in order to be successfully
implemented on the ground can be the mal@r-break criterion for its succes&overnace bodies

with high levels of corruption, low levels of public trust, and little funding allocated to the monitoring

and collection of carbon taxes or enforcement of regulation, can be significant barriers to successful
policy implementation.

Political Rrception:Air Pollution, Just Transition and Communication

Without clearly communicated outcomes and visible benefits to the citizens who are impacted by
environmental policy, carborpricing implementation can failThegilet jaunesprotests of 2018 wera
signal example of such a failure. Public acceptance of environmental policy is tied to gizeaptions

of how a policy affects their economic wellbeing, as well as their perceived relationship to their
environment (urban citizens' desire for lgsalluted cities, for example).

Since reducing aipollution is a key cebenefit (a benefit other than to the climate), a lack of
motivation for reductions in air pollution, or a lack of understanding of the positive effects of reform,
can be a barrieto change.

BpDC{Z WbSG@2N] F2N DNBSY A eHensivikKBpo@: M \CallyoOhctiofClimaté 4 G SY CA NA i
[/ KFEy3aS +ta | {2dz2NOS 2F CAYlIYyOAELf wAialQ !'LINRES Hamd f KOG
france.fr/sites/default/files/media/2019/04/17/ngfs_first_comprehensive_report17042019 0.pdf>.

17 Michael GrubbPlanetary Economics: Energy, Climate Change and the Three Domains of Sustainable
Developmen{Routledge, 2014).

18 Heine and Black.
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Governments must balance health damage to humans and associated costs tedaaldystems with
the economic costs and benefits of pollution abatement measures to business.

Political will to implement pollution abatement measures differs beteen rich, medium, and poor
countries It will be worthwhile to develop and strengthen metrics to measure and sthidy®

The need to ensure a just transition for developicguntries is a key barrier to implementing stringent
environmental policy inthose countries The willingness of a government or population to accept
relatively stringent carbon pricing could also be influenced by the lack of available data on therlong
impacts of environmental policy. Inadequate answers (or inadeqeatemuication of answers) to
jdzSatiAz2ya adzOK |a WgKIGi STFSOGta ¢gAfft ANBSY

A
mediumA y O2YS |yR LI222N) O2dzy iNASAKQ | f&a2 LINRBOARS

Communication is a necessary ingjient, but effective and good policy desigrkesy.

When we combine the benefits of improved air with the benefits of acting on climate change, we can
dramatically improve public perception. To unlock this, there needs to be public awareness of the
impacts of air pollution. Such a communication strategy might include:

1. Research and consult opinions locally with genuine engagement exercises.
Consider beneficiaries and others, to mitigate impact.

Tweak international best practice to localimate, needs and skills.
Communicate clearly and in advance.

Implement and gather feedback.

Quickly address any teething issues. i.e. administration.

ogkhwN

Ysee5 AR YESYSNI FyR 2G0KSNERI Wa NgukeyChnate CHifige.§ (2008 R OA y 3

66977 <https://doi.org/10.1038/s41558®18-0201-2>.
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1.7 Conclusions dfhapter 1

Large developing countries with significant potential growth in enerdggmand, are a priority for
PBMPsPricebased mitigation policies have the potential to make a major contribution to mitigating
climate change, if political economy and transitional concerns are dealt with. To achieve significant
emissions mitigation dogsowever require aufficientlyhigh carbon price (carbon tax) lev@ITo
overcome barriers, the following factors must be considered:

1.

There must bepolitical support driving PBMP. A PBMP can be motivated by fiscal or
environmental reasons, or because systlicies lead to international recognition or funding
flows.

There must be enougawareness and understandingf a PBMP to ensure it is recognized as a
suitable and available option to achieve the desired ends.

A PBMP must be understood to hapelitical benefits that overwhelm political costdor the
governments that implement it.

There must bedministrative capacityin place to competently implement the PBMP.
Governments implementing the PBMP must h@aditical power, trust, andcredibility on this
topic in order to persuade relevant stakeholders that the change is desirable.

To overcome barriers, policy makers can implement behavearahomicsinformed strategies to build
and maintain political support for PBMPs:

1.

Antedating of kenefits where possibletraditionally, the costs of PBMRSn the form of higher
energy costg accrue before much of the benefits. Paying compensation to households before,
instead of after, the environmental tax is introduced, can overcome several wehbbiases
(such as discounting, lack of trust in the government, and risk aversion).

Informational campaignsinformational campaigns are a primary means of communicating to the
public the benefits of PBMPs.

Broad consultation consultation goes beyahinformational campaigns, allowing stakeholders to
directly influence policy during its development.

Labelling PBMPs as subsidy reductiohaxes may be perceived as more coercive than the
removal of subsidies.

Smart spendingUsing revenues to decreasaxes that are more salient can help increase support
and address rationagnorance and ristaversion issues.

Timing of reforms PBMPs tend to have more support during periods of low energy pRcssl
needs may be greater at times of lower energy psicefossifuel producing cantries.

The following supplementary policies are suggested to avoid resistance to new policies:

=

Compensatindow- or middleincome households

Protectinginternationally competing firms in a way that maintains incentives towards emissions
abatement

Managingother undesirable effects (e.g. smuggling or switching to even dirtier fuels).

20 Joseph E. Stiglitz and Nicholas St&aport of the HigH_evel Commission on Carbon Pri@ed 7.
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Chapter 2 Application of TCAF Guidelines to Blueprint PBMPs
2.1: TheTCAFRore Reqiirements

TCAF has predefined requirements on (i) transformational change; (ii) baseline setting and additionality;
(ii)) Monitoring Reporting and Verification (MRV); (iv) avoidance of double counting; (v) sustainable
development; and (vigrediting parameters and safeguarding against regtetdis section provides
guidance on how to apply these TCAF requirements to PBMPs.

The core idea of TCAF, as applied to PBMPs, is that its available funding is meant to be used as a tool to
supportcountries irto adopting carbon pricing regimes that move them more robustly and quickly onto

a clean development path than they otherwise waulsometimesa carbontaxor other PBMRvould

not exist without TCAF support. In other cagbs,tax would be hlgher in the presence of a carbon tax

than it would be otherwise.

Given that the TCAF budget is limited, this will involve:

prioritization,i.e. figuring out which sectors in which countries should be targets for application
of TCAF support, to achieveetinaximum overall TCAF program emissions reduction result;
transformative policy desigmng. working out specific policies that will obtain maximum
transformative impactind minimize resistanda eachclient country; and

realism,i.e. dealing effectivgl with the politicadleconomic barrierén eachclient country.

Transformational change
PBMP<an behighly transformational andhus fulfill all TCAF criteria for transformational chang€CAF
criteria for transformational change are:

size TCAF operations are expected to show their transformational quality in achieving a large
volume of emission reductions, i.e., at least 5 million tons.©@er the crediting perioaf 57

years.

sustanability: emission reductionmustbe sustainable over time;

leverage TCAF operations are expected to enable the host country to increase its domestic
emissiongreduction ambition over time;

carbon pricing TCAF operations should contribute directhjiradirectly to the development and
implementation of explicit or implicit domestic carbon pricing policies, and catalyze a new and
scaledup international carbon market, or some wider set of policy mechanisms adopted by
countriescommitted to a joint approeh on rapid decarbonization.

Two elements are crucidb maximizing transformative impactthe carbon price andhe design of the
carbon pricing instrumentPBMPs have a transformative impact only insofar as the relative carbon price
isenoughto encouragdransformative changand as the pricing instrument is well designed and adapted
to country circumstancesee chapter 1 section ZJhereare pricesensitive sectors (typically those which
involve burning coal, for example power generation or industry) and less-geitgtive sectors (for
example transportfueledby gasoline and diesel). For a given carbon price, the mitigation impaatcis
greater for the pricesensitive coalominated sectors, such as power generation or steaking industry,

¢ KSAS NBIdzZANBYSyidia NS RSTAYSR Ay (KS R20dzySyid &/ 2NB
https://tcaf.worldbank.org/sites/tcaf/files/ TCAF_Core%20parameters July%202018.pdf
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than for the transport sector. However, politieetonomic resistance to transformative carbon prices (and
therefore the political cost to polic decisioamakers) is also likely to be higher for the prgansitive
sectors, because a transformative carbon tax will lead to dirty technologies becoming uneconomic,
thereby harming the financial interests of key stakeholders in important corporatidrese igherefore

a need fordevelopng specific politically astute transitional plans for those sectors.

Assessing PBMPs for transformative impact is best done through a scredoindesign constraints
approach. The carbon price is one (key) elementarg several required for such transformational
changes. As sucRBMPs are typically highly transformative, providee carbon price ikigh enough to
incentivize decisions to either (i) refrain from building new fefssiled assetsand(ii) shut down &isting
fossifueled assets and replace them with laarbonemitting alternatives To test BMPs for
transformative impact potentiait is best to apply an inverse logic asking if the concrete PBMP suffers
from design constraintghat could undermine itstransformative impact. Examples sluch design
constraintsinclude: Too low carbon prices, combined with high transaction costs; insufficient social
acceptance due to lack of policies compensating negative effects on income distribution; or negative
impads on industrial competitiveness. PBMP designstraintscan undermine the environmental impact
and sustainability of the PBMP. Desigmstraintscan justify deselection of concrete PBMPs from TCAF
support, but can also define a TCAF business casé\kf Jipport can successfully addresssthissues

Supporting PBMPs can be a highly transformative use of fufidss is the case if the PBMP is
transformative and if TCAF support adds value by contributing to successful PBMP design and
implementation, or if it leads to increased ambition and mitigation efforts beyond the concrete PBMP.
International support of PBMPs has so far primarily been provided thrteaiinical assistancand

policy lendingResultshased payments for emissions reductions achieved through PRIdiftser

through climate finance (resulisased climate finance (RBCF)) or via carbon market transactivase

a high, but asyet unproven, pog¢ntial to effectively supporPBMPs.

There is a strong rationale for choosing resuliased payments as an instrument to support PBMPs.
Differently from investments, policies have revenssks. Payingx postfor policy outcomes instead of

ex ante (upfront) for policy implementation reduces the risk that scarce public funds are wasted. This is
particularly relevant if the support is driven by the concern for a global externality and not (exclusively)
by develpment assistance objectives in a domestic context. Besides safeguarding funds against policy
reversals, resultbased payments can effectively:

build measurement, reporting and verification (MRV) capacity crucial for PBMPs;
phasein enhancing features &#BMPs such as feebates (see below);

finance administrative costs;

compensate for potential welfare lossda particularin case implicit or explicit carbon prices
exceed domestically optimal levels (see below), or

replenish compensation schemes fovagsely affected households or enterprises.

However, there are caveats to resuliased payments as well. Depending on the exact details of a
PBMP, resulthased paymentsvill typicallyremainlow or even marginaas compared to fiscal revenues
from PBMPsand they cannot contribute to frontloading of such fisealenues. In other words, other
financial instrumentsvould be needed if moneys need to be spent in the present in anticipation of
future fiscal revenues, a legitimate approach but not one tiesultsbased payments can offer.
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for adopting PBMP®&ne may set up aincentive for other governments tdelayPBMPs util they are

similarly compensat&?? There is even a risk that the TCAF program could become counterproductive,

and cause emissions to be greater than they otherwise would have been, if it sets up unrealistic

expectations for compensation of countspecific measuresn particular if cantries anticipate support

as a positive function of current emissiofARImMs to address these challenges through its approach

to baseline setting and additionality.

Baseline setting and additionality

TCAF requires a new and objective approach toddame-setting and additionality. TCAF will not use
businessasusual (BAU) baselindsr determining creditable emission reductiariRather, it will

calculate emissions reductions achievements in relation to new baselines that reflect the existing
mitigation efforts of host countries in the absence of TCAF incentives. Where possible, such new
baselines will be derived frolDC targetsvhat might require modelling effortsand/or crediting

thresholds will be agreed with the supported countriégccordindy, the TCAF approach to
FRRAGAZ2YIEAGE R2Sa y244 NBfe 2y (GKS GoAy ONRGSNRI
NI §KSNJ 2y GKS (o6Ay ONRGSNRI Gl o20S R2YSadAO YAGASZ
NEOSAQGSR®E

In a first steghe mitigationimpact of theTCABupport fora PBMPneed to be establishedhe most
straightforward case woulte the direct causation of a PBMRrough TCAF. A likely more realistic case,
given the political economy of PBgI&nd the limitedvolume of TCAF fundss strengtheringan already
implemented or planned policythe basic idehereis to identify the incremental impact crediting might
have on the design features of an existing or planned policy. If the rdsagexdpayments received

from TCAF enabled a host country to increase the rate of a carbon tax beyond the originally planned or
implemented level, or complemented a fuel tax with a feebate policy, or accelerated the pitaging

a fossil fuel subsidy, etc., thén principle, the mitigation impact of these policy improvements, could be
credited by baseline comparison against the mitigation impact of the original policy désignvever,
determination of policystrengthenings not straightforward. For the enhaement of existing policies,
evidence could be sought in existing laws, and for planned policies, in climate strategies or NDCs if
available.

In theory, policy strengtheningcould be objectivized through economiationale: This would require
determiningthe domestically optimal policy parameters without consideration of the glektdrnality
andusing these parameters for deriving the baseline if more ambitioushe policy parametrization
under the NDC targeiThis seems more appropriate for smaller countries whose contribution to global
GHG emissions is minor. Such a country might set the rate for a fuel tax at a level that just satisfies its
need for fiscatevenues ointernalizes domestic externalities uas air pollution. Increasing that tax

rate beyond the domestically optimal level would reduce the welfare of the country and require

22This risk is not specific to PBMPs but apply to carbon creditinghiergle

21n most realworld cases direct reflection of NDC targets in crediting lines for a PBMP will not be feasible as real
world NDCs typically are not granular enough for that purpose, e.g., in defining an NDC target carbon price level.
24For a detaiéd presentation of this concept of crediting at the policy margin see:
https://cpf.wbcarbonfinance.org/content/suppoimg-energypricingreform-and-carbonpricingpoliciesthrough-

crediting
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compensation through resulisased payments

Besideghe direct causation of a PBMP and the strengthening of an egistiplanned®BMP ,TCAF can
support ahistoric PBMPIn this caseroviding payments for themission reductions generated by the
PBMP would not alter the polidyut rewardthe host country fothe achievednitigationfrom a policy
effort alreadyundertaken. In this case additionality reliemn the existence of a stringent mitigation

target covering all sectors affected by the PBai@ onensuring thathe full volume of TCAF purchased
emission reduction§ EOS SRa (i K S taa. doAG WaiIQthen baBthe need to undertake
further mitigation activities to still meet the target. Crediting of historic policas be of interest in a
piloting phaseof policy crediting with limited opportunities to credit ongoing policy reform and lack of a

proven conept.

In all three casestaribution is required, but in a narrow boundaryFor purposes of calculating TCAF
crediting, TCAF requires excluding the countingrofssions reductions achieved through measures
other than TCAF external support,g2afeguard emironmental integrity This requires applying the TCAF
attribution methodology, i.e., in attributing emissions reductions achieved against the TCAF baselines
respectively to TCAF and other external financial support, pro rata to respectiveeguaimalents’® To
determine the external financial support received, a narrow program boundary is the correct approach
in case of PBMBs; i.e., what matters is the support the policy directly received through taggatési

and potential policy lending. i however not required, and would not be practical, to inclatle

support the sector(s) impacted by the policy might receive. For example, investment grants for
renewable energy should not be included in attribution of graata fossil fuel subsidy ferm policy.

The reason is thdh all policy crediting the mitigation impact of the policy itself must be determined,

i.e., mitigation impaat of other interventions in the impacted sector(s) are already excluded.

Monitoringreporting andverification (MRV)

MRYV for PBMPs needs to be based on economic modelling (policy MLy MRV is different from
MRYV for investment projects, which can rely, to a much higher degree, directly on measured and
identified physical flows and technological features of & y ONBS 0S | OGAGA (& 0 aLIKeaA-
example of pure physical MRV is an afepipe project, such as destruction of industrial gases. To
determine emission reductions from such a project, ihigrincipk enoughto measure the volume of
industrial gase destroyedleaving potential adverse incentive effeetsd additionality issugaside) A
windfarmis a more complex project case. Still, renewable power is a purely physical flow, and can be
measured with certainty; but to derive emissions reductionsrensophisticated methodologies are
needed in order to estimate the impact the new generation will have on the existing electricity grid and
its expansion ovetime. These methodologies already use tecleomnomic models of the respective
power systemsgoing beyond a purely physical MRV. MRV for PBMPs, however, need to go much
further into economic modellingzigure Selow shows the differences between MRV for projects and
policy MRVModelling is required to estimate the causative impact of the pabtyft).

%5 For a formalization of this approachse& y { G NI} YRZ We¢NI yaF2NXYIGA2yE [/ EAYFGS
Support Deep and Transformational Greenhouse Gas Emissions Redictiowel. y 02 YS / 2dzy i NA Sa Q> a
2020.

26 See TCAF attribution methodology.
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Inassessingpolicys S NBO23ayAT S (GKIFIiG AYRAGARIZ f | OQGABAGASE
ultimately generate the emission reductions, but the details of these activities arknostn with

certainty. They typically occur in large numbers and are of various types. To take one example: The

removal of fossil fuel subsidies will cause energy prices to rise. Therefore, millions of households and
enterprises will change (to some degréle¢ir behaviors, their consumption spending, and their

investment decisions. These effects, and resulting changes in physical flows, cannot be known with

certainty; they can only be estimated by means of economic modelling. Moreover, the sectors in which

these changes will translate into emission reductions will themselves change in size, composition, and
dynamics. An increase in energy prices will over time change the entire system of relative prices in the
economy. These effects need to be considered.

The first step in policy MRV consists in formulating a robust theory of charigéheory of change for a
PBMP explains how, i.e. through which impact channels, a PBMP will generate impacts on emissions in
the relevant sectors. This theory of change is pugeiglitative. Quantification through modelling comes
later. The mapping of impact channels should be as comprehensive as possible. For example, a World
Bank policy MRV methodology for fossil fuel subsidy reform in Morocco maps the following impact
channeldor the power sector: (i) electricity generation profile and dispatch; (ii) new power sector
investments; (iii) operation of offrid and captive capacity; (iv) electricity demand in the-ead

sectors; and (v) use of fiscal revenues fregdthrough impementation of the subsidy reform poliéy.

Step two consists in defining the quantification approach and the scope of modellfig.each impact
channel, one of the following conditions can apply: (a) the direction of the imjuhuss it drive
emissionaup or down?- is known, and moddbased quantification is feasible; (b) the direction of the
impact is known, but moddbased quantification is not feasible; and (c) the direction of the effect is
unknown.

Only under condition (a) guantitativemodelling possible. An example is modelling of the electricity
dispatch (impact channel (i) in the example above). Under condition (b), quantification can be done not

27 Seehttp://documents.worldbank.org/curated/en/964331541085444404/pdf/MorocEmergyPolicyMRV.pdf
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through modelling, but only through conservative assumptigisexampleof the use of consentave
assumptions ithe impactof a policyon electricity demand (impact channel (iv)). Such assumptions can
be based on existing intelligence and data, e.g., on historic price elasticities of demand, discounted by a
conservativeness factor.

Condition (c)s obviously the most challenging. The only option here is to design the policy in a way that

such a situation cannot occur. If this is not possible, then the policy does not qualify for crediting. In the
example above: impact channel ¢9uld, undercondition (c), depend on the exact circumstances. If, for

example, all fiscal revenues from the PBMP were used to support clean investments, uncertainty of the
direction of the effect would disappear. If usage of revenues is unknown, limiting the duratiloa of

crediting period to a shosterm in which the public spending effect cannot play out can be a strategy to
AKASER ¢/ 1 C &adzZlJLl2 NI FNRY dzy OSNIIFAydASa Fo2dzi LR
guantification approach are visualizedRigure30.
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Figure30: Elements of a quantification approach

Step 3 consists of applying the quantification approach to determine the withq@alicy baseline.In

policy crediting, baseline determination must be done on apest basis. It is still useful to simulate

the with-policy and withoupolicy scenarios to test plausibility of results and enable a first estimate of
the mitigation effect of a plicy. However, for policies, mitigation impact depends critically on economic
variables that are difficult to predict and that are outside the boundary of the policy, such as GDP in
future periods, or the level of world market prices for fossil fuelshSuzmameters need to be

monitored over time, and from there the counterfactual baseline (withpaticy) scenario needs to be
calculated bacKThis typicall requires a major modelling effort. The beforementionddrocco policy

MRV modelling is an examplewohis modelling can be don®etermination of emission reductions

can then be undertaken in comparing the ex post baseline emissions with the ex pogtgoaihario
emissions. Note that the latter results from applying the same quantification approach (with different
parametrization). The policy scenario emissions are not directly observable. Directly observable are, e.g.,
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emissions in the power sector, bilhose are affected by several variables other than the impact of the
PBMP policy under review. Finally, emission reductions estimates should be discounted by reasonable
factors to account for uncertainty.

Step 4 consists in assessing the plausibilitytiod results.At a minimumthis step requires us to

compare emission reductions estimates determined under step 3 with emission reductions achieved by
the policyimpactrelevant sector(s) against the sectoral BAU scenarios and the actual empirically
recarded sectoral emission trajectories. Determination of these sectoral BAU scenarios can require
adzoaldl ydAalrt STF2NIa Ay OFrasS NRBodzald .!! a0SylI NR2aA
addition, further indicators should be assessed, such as imargtvolumes in renewable energies,
improvements in energy efficiency, etc. This allows us to build an opinion on the plausibility of the
guantification results from the perspective of observed physical change. Finally, MRV needs to integrate
indicators fa sustainable development following general TCAF guidance (see below).

Avoidance of double counting

On avoidance of double counting, the general guidance for TCAF operations apply diféctly.
Corresponding adjustments to avoid dougeunting of achievedmission reductions in case ofarket
mechanism transfers angossiblyeasier to agree and implement for policy crediting as compared to
projectbased crediting, since the counterpart in the transaction is directly the sovereign of the host
country. On tle other hand, avoidance of double issuance can be more difficult for policy crediting than
for projectbased crediting in cases where the latter is happeiringgarallelto policy crediting in the
relevant sector. Safe practice in this case is to fullyadiat emission reductions determined through
policy MRV by any projettased issuance occurring during the crediting period of the PBMP.

Sustainablelevelopment

Sustainable development needs to be part of the theory of change and safeguard assessment of a
PBMP.This follows TCAF general guidance and World Bank requirements. It is therefore necessary to
map possible sustainable development benefits, define appropriate indicators, and integrate them in
the MRV procedures. For the example of removing fossildubsidies, such benefits could, for example,
consist in better energy availability due to reduction of waste and losses, reduced air pollution driven by
an increasing share of renewables in generation, and poverty reduction and environmental
improvemens enabled through targeted government spending programs funded by-frpdiscal
revenues. To safeguard against possible negative effects, such as burdening poor households with
higher energy costs, a similar mapping of these possible negative effeats teebe undertaken.
Depending on the outcomes, changes to the design of the PBMP might be required as a condition for
TCAF support following standard World Bank safeguard procedures.

Crediting parameters and safeguarding against regrets

The three key creiling parameters are: length of the crediting period, share of emission reductions
purchased by TCAF, and the pricevefrified emissions reduction units. All these can be relevant to
safeguard host countries against regret becauseowérselling.UnderTCAF general guidance, these

three crediting parameters can be set@bgramspecific levels, while crediting periods will last typically
from 5-7 years, and TCAF will typically purchase less than 100% of all emission reductions a program can

28 https://tcaf.worldbank.org/sites/tcaf/files/TCAF_Core%20parameters _July%202018.pdf
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achieve. Safguarding against regret of overselling is only relevant for carbon market transactainis,
OFraSa ¢oKSNBE SYraaaizy NBRdzOGA2ya NB adAiaftf dzaSR

In the case of carbon market transactions, emissigrductions need to be priced at the level of the
opportunity cost of the host country to reach its N@et. This level will beigherthe higher the
purchase volume is, i.e., it will increase with the length of the crediting period and the share of
purchased emission reductions. In caséRBCF operationprogramspecific costs will ultimately drive
the crediting parameterizatiof?’

2.2Policy Cost and Benefits

In order to assess the quantity of funds necessary to be transferred to developing countries for policy
changes, it is necessary to create an analytical framework to assess the policy costs and benefits to
the country concernedandto the policy makers ad powerful groups in a society.

We put these costs and benefits under two main categories:

Wt SNXYIFySyGaQ /2aG6a FyR . SyST¥Ada

In this section we talk about relative cost and benefits in the long run between having the policy and not
having the policySo,in our new case, it is assumed that we have a substantial carbon tax which is
raising revenue in an administratively efficient fashion. This carbon tax revenue can replace some of the
revenues from other policies and taxes. The dueefit assessment (CBA)aaild include the

administrative cost/benefit of the policy in the long run. It also should include deadweight losses
associated with the policy, including tdistortionary losses net of the distortionary costs of the taxes

that are replaced. It also shtslinclude if appropriate and feasibl@ny local benefits associated with
reductions in aipollution and other environmental externality cost general, the ctenefits of such
policies in relation to air pollutionan besubstantial.

This framewok complements the work of Jon Strand, which relates the mitigation (deadweight) cost
to the tax rate. Per unit of mitigation, the deadweight cost is half the tax rate that induces that
mitigation.®® We use this pricing formula in later sections.

WeNFYAAGA2YEFEQ /23aGa YR . SySTAGaA

As well as permanent cost and benefits, there will also be substantial temporary cost. This cost is
associated with the economic losses attached to highrbon infrastructue being retired and replaced
by new low-carbon infrastructure Transitional financial costs are associated with the retirement of the
dirty infrastructure and its replacement with clean alternatives. We refer to this irfthesitional
Justicesection inAppendixD: Theoretical Framework fd?olicy Viability

Politically relevant economic costs will also be associated with the transition to a new, cleaner, policy.
For example, if a policy raises transportation fuel prices, gréinpiiding morail salient vulnerable
groups)which have high exposure to fuel price rises will be displeased.

29 An exemption is crediting of historic policies where RBCF operations require generation of compensating
emission redctions somewhere else in the economy to establish additionality and therefore opportunity cost
pricing.

30 Strand J, Supporting Carbon Tax Implementation in Developing Countries Through Reaséts Payments for
Emissions Reduction2020 (forthcoming).
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2.3 Blueprints for TCAF programs supporting PBMPs

As shown in chapter 1, PBMPs can be of different kinds and be designed in different ways, and so can
respectiveTCAF support programd.is not possible to provide a complete typology of design options

for the latter. Ultimately, the right design will be specific to each individual case. This section presents
four generic cases to illustrate how existing mitigatmtential can be accessed, and how the guidance
provided in the previous section can be applied. To recall, the different forms of guidance are as follows:

Transformational changeThe policy should maximize the emissions reduction by prioritizing those
sectors where the PMBPs can have the greatest impact. The policies should also be screened for
potential design constraintsAs mentioned in Section 1 of this chap®rchdesign constraintsould
include low carbon prices, insufficient social acceptaaoé, lack of policy elements compensating for
undesirable income distribution effects or potential harm to industrial competitiveness.

Baseline settings and additionalityBaseline setting and safeguarding additionality require modelling of
the without-policy scenarioconsideration of NDC mitigation targets and attribution of emission
reductions to TCAF support and other types of international climate finance support.

Monitoring reporting and verification:in the case of policy change, monitoring, repogtiand

verification will need to take place through modelling approaches. Given that the effect of a PMBP
policy on emissions will be indirect and spread across the whole economy, a theory of change is needed
that identifies each channel of impact, quargf each channel, and compares the impact of the PBMP

to a withoutpolicy baseline. Finally, the plausibility of results is assessed.

Sustainable DevelopmenfPositive and negative impacts of the policy on aspects on sustainable
development should be asss=d. For example, thiacludesair pollution impact, increases in fuel prices
and therefore fuel poverty, and development of domestic industries.

Parameters in CreditingThere are three main crediting parameters: the length of the crediting period,
the share of the total emissions of purchase by TCAF, and the price paitifted emissions reduction
(VER)

In the following we assume that the price paid per VER id&lfof the incremental tax rate achieved
through the TCAF prograifithe VER stays in the country (caselflYERs are transferred out of the
country this price neeslito increase to pay fathe opportunity costs of NDC achievemeiithe price to

be paid thertriples, i.e., isl.5 times theinitial incremental tax rateThe rationale for that is thah

order toenable transfer of one unit out of the country a further unit need to be generated that stays in
the countrywhat requires to (at least) double the tax rafehetotal deadweight loss (DWL) is théour
times theDWLoccurring incasel (doublequantity times double cost).e.,2 times the initial tax rate
instead d 0.5 times the initial tax ratéAs the VER staying in the coungignerates a DWaf 0.5 of the

initial tax rates (cast), the price to be paid for théransferred VEReed to be 1.5itnes the initial tax

rate to compensate for the remaining DV¥L.

31 These price formulas refleatconservative estimate of the welfare loss caused by a carbon tax
without taking into account compensating-tenefits of carbon taxation. These formulas are derived in
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The four blueprinted casepresented in the followingre: (i) Strengtheningdf an existingcarbon tax(ii)
Qrediting of ahistoricsubsidy reform policyfiii) crediting the transition of a vehicle tax to a feebate
scheme; and (iwrediting ofa newmid-stream carbon tax with outpdbased rebatingWe also mention
in AppendixB: Coordination of Mitigation Policig€s) the possibility of coordination schemes.

For the sake of simplicityve assume that in all casegcept case (i@l of theachieved emission
reductions stay in the country and are used for domestic NDC complitmitese casgsve assume
that the VER price is half of the tax rate increment. For dgsed assume that none of the VERs is
available for domestic NDC complian€&or this case we assume that the VER price igifile of the
implicit tax rate increment according to the beforementaxd price formula.

It should be noted that all the numbers are fictional

(i) Strengtheningf an existingcarbon tax

In this examm@, we show how a carbon tax can be incremented using TCAF funds. Imagine that a
country has already implemented a carbon tax. We wish to extend this carbon tax, by increasing the
rate, for example from $% $10tCO2

TCAF offers to purchaserified emission reductions resulting from the tax increase at a rate high
enough to compensate for any transitional or welfare losses due to the policy.

Context Country Onealready has fossil fuel takion. Each fossil fuel is taxed at different levels (foar
of CO2)and furthermore the same fuel is frequently taxed at different rates in different contélxes
average rate remains lavaccording to the mitigation effecaround $2tCO2Emissions in 2020
without the pre-existing taxes are expected to be arourED81tCO2/y and the existing fosdiliel taxes
reduce this to 348MEO2y.

There are substantial local advantages bigherlevel and more consistemarbontax. A true carbon

tax could be expected teeduce emissions by around MiCO2/yper $10/tCO2 incremertiut at a
decreasing raté? Local air pollutionboth from coal and road transport pollution, causes many health
problems and premature deathsspecially in the high population densifgpital ety area A higher

carbon tax could reduce emissions both of global greenhouse gases and of the pollutants which cause
health problems locally.

Proposed Policy and Ex Ante Expectations

Thus, we propose a strengthening of the existing fossil fuel taxesdosistent carbon tax of $10/tCO2.
Certain energyntensive industries (iron/steel, aluminum) use a system of Output Based Rebating (See
Appendix A: OutpuBased Rebating (OBR)n order to ameliorate competitiveness effects in these
sectors.

Strand, J., Supporting carbon tax implementation in developing countries througksreased
payments for emissions reductions, 2020 (forthcoming).

32 The decreasing mitigation returns of carbon taxation is reflected in the table below where taxation at $20/tCO2
less than double mitigation achieved at a tax rate of $10/tCO2.
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Expected Emission€ountry OneAll Sectors (MtCO2/year 2020 2025 2030
Emissionswithout existing fossil fuel taxes 350 370 390
Effect of existing fossil fuel taxes -2 -2 -2
(equivalentin mitigation impactto $2/tC0O2)
Baseline Emissions 348 368 388
Change due to upgrading existing tax¢2/tCO2)to a -8 -8
$10/tCO2 Carbon Tax
Emissions with $10/tCO2 Carbon Tax 360 380
Additional Change from $10 to $20arbon Tax -9 -9
Emissions with $20/tCO2 Carbon Tax 351 371

Table 3ExpectedEmissions i€ountry Onavith and without a carbon taffictional number¥

TCAF Guidelines

Transformational changis achieved through the carbon tax beingplemented across the economy at

a high enough level to motivate substantial differences in investment and resource utilization decisions
inalowerOF Nb 2y RANBOGAZ2YS FFSOGAY3I YlIye RAFFSNBYG Ay
transformationd potential could involve maximizing the carbon price and minimizing resistance by
compensating those people that lose out in the value of past industrial investments that are no longer
priceO2 YLISGAGA PSS 6KAOK G KSNEBT2 NBingdal and Wefarepdliiedloy RSR |
compensate lowesincome consumers for fuel price increases.

Additionalityis ensuredn limiting crediting taarget overachievement and attributable emission

reductions (implicitly assumed in this caséirther it migh be possible to showhat the policy would

not have been strengthened without TCAF fundinihis would besubstantiatedeither by evidencing

prior TCAF policy parameters or economics (going beyond domestic optigee®m)Sectior2.1: The

TCARore Requirements

MRYV: Emissions, with and without the policy are modelled and compared.

Sustainable Developmerithe policy should be assessed for consistency with th&usthinable
Development Goals. Any raegative effects on disadvantaged groups should be avoided or
compensated.

Baseline settingHere we simply assume that adoption of a policy change is caused by provision of TCAF
funding, and the emissions reductiane consequences of the policy. We then model the emissions with
and without the increased stringency.

Crediting approachiere we outline crediting of the increased carbon tax. In this case we predict the
emissions without the policy and use this as Haseline against which the policy is credited

ExampleOutcome

[ SGQa y2¢6 O2y &ApBsf NI (ikaS thaldainuigrplddiznfed a $10/tCO2 carbon tax,
but the actual emissions were63MtCO2/year, rather than the predicted@MtCO2/year. Of thid, SiQa
imagine andbur ex post analysis find2MtCO?2 is due to a positive GDP sh¥and +1MtCO2 is due to

33We woulduse an ex post model for the purposes of MRV to determine the relative impacts of the GDP shock
and the carbon price on the emissions
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alower effectiveness compared to o@x antemodel(so the table below showd rather than-8).
(These matters are of cowrsiot known in advance, only by modelling the outcome after the event.)

[ S Qa pricéper veiifisdSemissions reduction islf the increase in carbon taixe. $5/tCO2. Then
the carbon tax of $10/tCO2 would be credited with approximately 7MtCO2stonis reductiongthat
which is due to the policygiving 85m per year of resulthased payments.

Actual Emissiongzountry OneAll Sectors (MtCO2/year) 2020 2025 2030
Baseline Emissions 348 368 388
Ex ante expectations -8 -8
ExpectedEmissions with $10/tCO2 Carbon Tax 360 380
Actual Emissions 350 363 363
Ex post analysis effect of reform -7 -7
Other Effects (e.g. Positive GDP shock) +2 +2
Actual Change relative to baseline -5 -5
Credited VERSs for policy reform (per year) 7 7
Price Paid peWER $5 $5
Payments per year $35m $35m

Table 4 Outturn Emissions i@ountry Onavith and without a carbon tagfictional numbers)

(i) Crediting of a historisubsidy reform policy

This case refers to the removal of axisting subsidy, a policy action which we would credit using the
TCAF methodology, and reward using TCAF fuglgh creditingvould reward the emissions
mitigation impact of the policy reform. Would be conditional on the client country exceeding iBQ\
targets(or a tighter target if the NDC is thought to be insufficiently stringesge section 1 of this
chapter)

Here we blueprint based on a policy reform that has already happenEde crediting of this policy in

the future time period is condibinal on sectoral target achievement. Crediting does not change anything
about the PBMP but rewards tleverallmitigation impact.The payment (a) acknowledges a past action;
but (b) is related to overachievement elsewhere in the economy relative to anaNDet.

Crediting the historic policies requires more mitigation activity somewhere else in the economy to still
achieve the NDC target. This bring the overall emission level of the country down and facilitates
adoption of more ambitious NDC targetthre next NDC cycle.

Proposed Policy and Ex Ante Expectations

The policy increases the price of fossil fuels by an average of $10/@2@2lations suggest that the
policy reduces emissions relative to a counterfactual baseline by about 1MtCOXigaarto
3MtCO2/year in 203(Expectations are that this policy would continue to reduce emissions relative to
the counterfactual baseline in the years ahead but that the policy, on its own vbeujlast enough to
reach the target.
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57 59 62

-1 -2 -3

56 (Actual) 57 59
57 59

Table 5 Expected Emissions@ountry Twavith and without a carbon tagfictional numbers)

Transformational changis achieved through the subsidy reform being maintained and not reversed,
and through the additional sectoral measures takentimer parts of the economy, required to
overachieve the target.

Baseline settingHere TCAF straightforwardigwards the overachievement of the targep to the
volume of emission reductions achieved by the subsidy rembeabever that imccomplished

MRV: Total enissions are comparet targets and so MRV is relativetiyaightforward.

Environmental integrity is achieved through target conditionality: if a cedaamtity ofERs are

purchased from the policy, the ERs must be achieved somewheridlse economySince the policy

has already been implemented, environmental integrity would be achieved through emissions reduction
achieved elsewhere in the econortiyough implementation of an assumed carbon tax at $10/tCO2 tax
rate. Revenues can be gerated from the historic policy ERs to finance the new measusesperhaps

an additional solar power plant would be built, causing further emissions reductions. This would allow
the crediting of the emissions reductions.

The table below shows both oex antepredictions(already mentioned abovednd the outcome
achieved.

(6]
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$60m $75m
Table 6 0utturn Emissions i@ountry Twavith and without a carbon taffictional numbers)
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(i) Creditingthe transition of a vehicle tax system to a feebate scheme

Here we focus on transitioning an existing policy to one that is more clifmatelly, i.e. makingucha

L2 f A O2-AaYONIQIPGI E2N SEI YL S5 &dzLJL)2 & S camBrysgthatii G2 G NI
becomes morelimate friendly Here we propaos a shift of a vehicle tax structure to one that includes

an element of subsidies for electric vehicles, leading to a lower transportation emissions trajectory.

Proposed Policy

Imagine acountry has a vehicle taof $1,000 for each new registration in place, regardless of vehicle

class Because of TCAF, the country will change it to an emisgiecific registration tax, including a

$1,000 subsidy for each newly registered electric vehictemluxury vehicle segments (luxury EVs are

SEOf dzZRSR 06801 dzaS (KS 4The viehick Bax oR BfiiRiédvehiSIEshs raisetto 4 A RA S a
slightly, e.g. to $1,200, with the extra $200 allocated to a feebate program (i.e. to pay for the subsidies

to EVs).

Rationale An approach that converts the capital stock of vehicles from petrol to electric motors is more

likely to be consistent with popular apon than one which is based purely on fuel price changes, in part

for reasons of transitional justice (See Appendix D).

TCAF Guidelines

Transformational changis achieved through the enhanced roliit of electric cars throughout an

economy.

Sustainal® Developmentt is important to ensure that every electric car has a sustainable supply chain.
This would need to be accredited for an electric car to be part of the scheme. The switch to electric cars
also reduces the demand for unsustainable biofughgl the policy is conditional on phased reductions

in these subsidies and moves towards an electriebeaed approach to reduce environmental impact
Baselinesetting, Additionality & MRWVe used aectoraltarget-based approach

Crediting approachiVe assume that the feebate is equivalent to a carbon tax of $40/tCO2, and then use
our standard crediting procedure.

ExamplePredictions and Outcome

The table below shows both oex antepredictions (already mentioned above) and the outcome
achieved.

Emissims: Country ThreeTransport sector only 2020 2025 2030
Baseline sectoral emissions 143 145 149
ProjectedEffect of the Feebate Policy
(equivalent to a sectoral $40/tCO2 carbdax) -6 -15
Expected Outturn 139 134
Sectoral Target (NDC) 142 136
Actual Outome 138 133
Achievement relative to target -4 -3
Verified Emissions Reductions 4 3
Price per tCO2 20 20
Payments per year $80m $60m

Table 7 Expected and Outturn Transport EmissiorSdantry Threevith and without feebatefictional numbers)
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(iv) Crediting ofa newmid-stream carbon tax withudput-based rebatig

Proposed Policy

This section describes an Output Based Rebating (OBR) scheme. The scheme is outlined in somewhat
more detail in the appendicesAn outputbased rebating scheme compensates a carbon tax with a
subsidy based on physical output. For example, we might rebateey to producers on a dollaper-

ton basis for steel production or dollaper-MWh basis for electricity generation.

[ S61Qad O2yaARSNI GKS Ol aS 2 Fdofinateds@dtk sOch asdthat®Suytiy NI G A 2 Y
Four.
We would charge a high carbon tax pen of CO2 emitted to codired electricity production

companies, yet immediately rebate all carbon tax revenues collected back to the jgewerating
companies in direct proportion to the amount of electricity thggnerate.

However, we would also enable companies to claim the same payments per MWh for electricity
generated by means of renewable energy equipment. In this way, companies that generate electricity
from renewable sources would leoss subsidizely those that only generate power from coal.

The expected result would be a race amongst companies to shift frorficedito renewable energy
electricity generating asseté The total phase out rate of coal to renewables under TCAF is still
expected to be smewhat slowg around 10 years. For certainty sake, there would be an expected phase
out rate and to preserve recyclable revenues there would need to be a limit on the rapidity of the phase
out.

The policy is midgtreamc¢ imposed on he power producer, aspposed to upstream at coal extraction
or importation, or downstream at the end user of pow&hus, both théax and theoutput-based
rebate are both charged on the same entityhe power producer. Both the tax payments and the
compensating subsidies wialibe made at the same time.

TCAF Guidelines

Transformational changis thereby achieved by enabling a much higher implicit carbon price than
would be possible under a pure carbon tladeed,promoting such transformational change is the
rationale for the policy design.

Crediting approach, Baselisetting, Additionality & MR\WHere wecredit a new PBMPEonsideringhe
O2dzy G NBE Qa a S OCAFNI purchase the tesulkiidg /s at a price compensating the country
for any gap between the fiscal rerues and the outpubasedsubsidy.

Sustainable Developmerithe policy is intended to contribute significantly to sustainable development,
since it strongly encourages the switch away from coal in key sectors, leading to better local air quality
andhealth outcomes as well as a significant contribution to climate security.

ExamplePredictions and Outcome
The table below shows both oex antepredictions and the outcome achieved@ayments ardased on
a carbon price half of the tarcrement, i.e., $12.5.

34 This would require a relatively high carbon tax.
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EmissionsCountry FourPowersector only 2020 2025 2030
Baseline sectoral emissions 218 217 216
Effect of theOBR ¢quivalent to $25>$50/tCO2 carbon tax) 53 78
Expected Outturn 164 138
Sectoral Target (NDC) 174 158
Actual Outturn 164 138
Achievement relative to target -10 -20
Verified Emissions Reductions 10 20
Payments per year $125m $250m

Figure6: Expected and Outturn Power EmissionSanntry Fouwith and without feebatdfictional numbers)

Appendices
Appendix A: OutpdBased Rebating (OBR)

To date, carbon taxes have only been imposed at extremely low levels ($1 to $5/tCO2) in a few developing
countries (see Chapter 1). However, the report of HighLevelCommission on Carbon R¥&® argues

that tax rates of at least $4$80/tCO2 this yeaf2020)and $50$100/tCO2ny 203Q assumingadditional
complementary policies, are necessary to reach the Paris temperature targets. How can we square this
circle with limited funds? One option is to imposeetative carbon price in higipriority sectorssuch as

power and industry andebate the revenues according to physical outpatthis way an incentive to
decarbonize is put in place whilst minimizing the price effect on output and reducing industrial and
popular resistance.

The existence ofery long-lived assets(such as coal power stations) will limit the impact of changes in
current pricing. A carbon price can efficiently prevent new assets from being built but it will take a higher
price to close down existing assets before the end of their esdbadives.

OutputBased Rebating, OBR, is an approach to compensating producers of a commodity with the
proceeds of a carbon tax levied from their industrial sector. The compensation based on the output of
physical commodity produced: e.g. tons of aluminomMWh of electricity. OBR could be useful in those

sectors that are pricsensitive, internationally competitive, and/or use a lot of coal: the effect of an

dzy 02 YL Sy al GSR OFNb2y GFIE 2y GKS LINAROS 2Fenstgl £ A&
and low global fuel price per GJ. Such sectors include heavy industry (aluminum; iron and steel) and the
power sectorExemptions are often put in place to carbon taxes to progzpbrtintensive trade exposed

(EITE) carboeimtensive industrial séors. OBR can be a useful alternative to an exemptimased

approach.

OutputBased Rebating (OBR) in the Power Sector

We focus here on the power sector where the justification for OBR is transitional costs and preventing the
passedthrough cost of elecicity from increasing! F2 Odza 2y GKS WadzLlll)X & &ARS
particularly important in the power sector, since electricity is generally carbon intensive itself and yet also

35 Stiglitz and Stern.
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potentially low or zerccarbon and thus an energy vector itself withe potential to achieve full
decarbonization of other sectors like transportation or home heating away.

Output-based rebating (OBR) in the electricity sector focuses on reducing initial political and industrial
resistance to a new carbon tax by ensutiramsformational incentives are in place early and deprioritizing
the revenueraising effect (at least in the sectors covered by OBR).

The basic idea is to levy a high carbon tax per ton of fossil fuels used, but then return the entire amount
of the revenue raised to electricity producers in the form of a payout per MWh of electricity, regardless
of whether that electricity is produced from higiarbon or lowcarbon generating equipment. The net
effect is to reward companies that shift their electricitsoduction to low carbon generating equipment,

over a period of several years, more quickly than their rivals and/or to ensure that the price of electricity
to consumers does not rise.

After an initial year or two, OBR subsidies per MWh would be schedulgelctine rapidly, in tandem with
the progress of decarbonization (which is likely to be rapid, given the strong financial incentives).

There are two possible simple ways that OBR could be introduced in the power sector addition to i) a
carbontax- i) NBF G Ay 3 (GKS gK2tS St SOGNROAGE aSOG2NI I a afF
recycled, or iii) differentiating between types of power plant, and drawing a system boundary around each

fuel type separately (e.g. existing coal power stationsstag gas, existing renewables and all new
generation are treated separately, as four distinct systems from which four distinct pots of revenues are
recycled).

Tax Burdens of Different Policy Instruments

The overall burden of a tax from the point of viewthe legal person required to pay it depends in part
on whether that agent can pass on the burden of the tax to someone else, e.g. whether operators of
fossilfueled electricity generating plans can pass on the cost of a carbon tax to electricibsesd

WDN} YRTFFGKSNBRQ LISNXYAGA O6AY Iy Syraaaizya (NI RAy3
are not outputdependent. Thus, the recipient of a grandfathered ETS permibotimpass on the price

to end consumerand pocket the value of the grandfathered permits. This undermines dynamic

incentives. By contrast, an outpbised allocation provides both a cost and a benefit to the marginal
competitive provider. In the EU, there has consequently been a move to chgmat allocation.

Similar effects exist with carbon taxes. However, there is a case for subsidizing incumbents conditionally
¢ so long as they close old dirty capital stock (power statiand)replace them with new cleaner

generation Thus, a subsidy is amtable so long as it compensates for the transitional cost of shutting
down the old generation before the end of its working life.

We can distinguish between two separate burdens: the burden of the carbon tax revenue (the money
that the government raiseBom a carbon tax must come from somewhere) and the mitigation burden
(transitional costs). In the case of OBR, the instrument is revenue neutral (the government does not
retain net revenue), so there are only transitional costs. Note that the transitiomsts will shrink over

time, as the price of renewable energy equipment continues to decline. Bloomberg New Energy Finance
(BNEF) suggest that foewinvestment, renewables are already the cheapest measure for mass
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