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1. Motivation

* Fossil-fuel subsidies globally are estimated to be around $500 billion (in 2014)
— 0.6% of global GDP.

 For many countries they can represent between 2 and 10 percent of GDP and for a
handful even between 10 and 20 percent.

* Despite recent downward trend (mainly due to falling energy prices), still have
a high potential to be used as an environmental policy instrument.

« Studies show that global GHG emissions reduction following energy subsidies elimination
IS on average between 4% and 10% (Magne et al. %2014), Burniax and Chateau (2014?, IEA
(20152 and IMF (2015)). More recent estimates (Jewel et al.,, 2018) report much lower

reduction (between 1 and 4%).
. Energ?{ subsidies reform is explicitly included into the NDCs of 13 countries
tr%mljgzocl%r)]crete contribution to emissions reduction is often missing (Terton
et al., :

« Energy subsidies are not represented in most global modelling databases
chudC;_ng)GTAP (it currently explicitly captures $22 billion fossil-fuel
subsidies).




2.1. Regional distribution of energy subsidies
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Magnitude of the fossil-fuel consumption subsidies in selected countries

Notes: Regions underlined red are net energy importers.
Source: Estimated by authors based on IMF (2015), Coady et al (2015), Aguiar et al (2016).




2.2. BaU emissions and NDC targets
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Baseline emissions, unconditional and conditional reduction targets associated with NDC contributions

in 2030, (2011=1).
Source: Estimated by authors based on UNFCCC (2018b), CAT (2017), CW (2018), WB (2018), US EPA (2018), Chepeliev et al (2018).




3.1. Modelling framework — input data

» GTAP-Power 9.2 Data Base with included energy subsidies
(67 sectors, 141 regions) (Chepeliev et al., 2018)

» Aggregated to 42 regions and 24 sectors

= Additional extentions:

« Emissions of non-CO, greenhouse gases (N,O, CH,, F-gases).

 Air pollution database (10 types — BC, CO, NH,;, NMVB, NMVF, NO,,
OC, PM10, PM2.5, SO,).

« Shared Socioeconomic Pathways (SPP) database (GDP and
population) — “middle of the road” SSP2 scenario.

 Qil price scenarios (IEA, 2017; WB, 2018).



3.2. Including fossil-fuel consumption subsidies in GTAP

le Data: fossil-fuel supply costs, consumer prices and N
consumption (IMF, 2015): 188 countries, 6 energy
commodities.

* Elimination of discrepancies, conversion to uniform

' units. )
~

* Data: GTAP-based energy volumes, prices, IMF-
based subsidy values and volumes

*subsidy estimates and mapping to GTAP regions
)

* Data: GTAP-based energy quantities, IMF-based
subsidy values.

* Coal, petroleum products, natural gas and electricity
subsidy rates estimates (per unit consumed),
commodity tax rates and price updates.

J
~
* Updated GTAP 9.2 Data Base distribution with
incorporated pre-tax fossil-fuel consumption
subsidies
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3.3. Modelling framework — ENVISAGE

Global recursive-dynamic CGE model (van der
Mensbrugghe, 20183/

« 2011-2100 (2011-2030 for this study)
Calibrated to GTAP-Power v9.2 (2011 base year)
Nested energy demand.:

Energy

I
« energy preferences are agent-specific; substitution

elastiCities are vintage specific; autonomous energy |E Non-electric]| |E Electric]
efficiency improvement '
Preference shift parameters

 Change the preference for one set of commodities in a |E Coal| |E Oil & gas|
demand system relative to other commaodities, but without '
|E Gas|
8

changing the aggregate cost
Dynamics:

e exogenous labor growth; capital growth a function of
savings; exogenous land, energy and trade productivity

Current mapping: 42 regions and 24 sectors




3.4. BaU path development: assumptions (1)

* Macroeconomic and demographic assumptions — SSP2.

* Renewables costs reduction by 2030:
= 10% for wind, 20% for solar and other renewables.
* Non-price related changes in preferences towards renewables

= Target for renewable electricity as a share of total electricity demand
(implement the twist assuming no change in prices).

» Target increase Iin electricity share for agents
= 30% increase for transportation sector, 10% for other sectors.
= Autonomous energy efficiency improvement (AEEI parameter)

= Power function with defined elasticities to establish the link between GDP
growth and AEEI values and use lower (0.5%) and upper (5.5%) bounds to
cap AEEI levels. Fixed values for coal, oil.

* Improvements in international transport costs
= Costs decline by 1% per annum.




3.5. BaU path development: assumptions (2)
= Qil price and energy subsidy scenarios:

= “Oil_const” scenario. Oil price is fixed at the 2011 level w.r.t. to the manufactures
unit value (MUV) index. Subsidies are calibrated using 2011 data.

= “Oil_IEA_np” scenario. Oil prices follow “New Policies” scenario of the World
Energy Outlook (IEA, 2017). Subsidies are calibrated using 2011 and 2015.

= “Oil_WB"” scenario. Oil prices follow World Bank commodity price forecasts (WB,
2018). Subsidies are calibrated using 2011 and 2015.
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3.6. BaU GHG emissions and NDC targets
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Notes: 2030 emission levels are expressed in terms of 2011 levels. 2011 emissions levels are assumed to equal “1”. Non-binding
NDC targets are not represented.

Source: Estimated by authors based on UNFCCC (2018b), CAT (2017), CW (2018), WB (2018), US EPA (2018), Chepelievetal i,
(2018).




3.7. Baseline GHG emissions

Global GHG emissions, 2011=1
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4.1. Energy subsidy elimination scenarios

Elimination of energy subsidies through energy commaodity taxes increase. 2020-2025 elimination timeframe.
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4.2. NDC targets and energy subsidies elimination
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4.3. Fulfillment of the NDC targets by countries
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4.4. Some explanatory factors

e Subsidies phase out starts in 2020 (oil prices pass the lowest point In

2016).

e Higher energy demand under lower oil price scenarios (“Oil_IEA_np

and “Oi1l_WB”) - partial compensation in terms of subsidy values.

e Electricity subsidies are not significantly impacted by the global oll
price changes (costs also depend on other factors).

o

Less variation in global GHG
emissions reduction than in
Jewell et al. (2018): 1.8%-
3.2% vs 1%-4%

Il

Lower GHG emissions reduction than in most
previous studies: Magne et al. (2014),
Burniax and Chateau (2014), IEA (2015) and
IMF (2015) report 4%-10%



4.5. GHG emissions change under “Oil_const” scenario
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4.6. GHG emissions change under “Oil_WB” scenario
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4.7. GHG emissions sectoral leakages (1)
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4.8.

GHG emissions sectoral leakages (2)
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4.9. Change in welfare under “Oil _const” scenario

Global welfare change: +0.64%

Welfare changes under “Oil_const” price scenario in 2030, %
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4.10. Change in welfare under “Oil_WB” scenario
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Welfare changes under “Oil_WB” price scenario in 2030, %




5. Conclusions

 Energy subsidies — large distortive impacts, continue to be supported in
many countries.

Energy subsidies are mentioned in 13 NDC contributions (but no
numerical assessment).

Subsidies elimination — global GHG emissions reduction by 1.8-3.2%.

Positive global welfare implications (0.3%-0.6%).
Regional (e.g. EU, USA, XHY) and sectoral (e.g. ZMB, GHA) leakages.

e Addressing domestic price distortions — efficient way in fulfilling NDC
commitments (10-12 (out of 21) countries reach at least 50% of the NDC
target).
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Sectoral mapping for policy experiment
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