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Climate change as a public policy problem

* I's uniquely global

* Environmental problems usually regional (Beijing’s smog,
waste from EU’s industry)

* In the case of climate change, impacts may be regional, but
phenomenon is global

* The global nature of climate change also complicates any
sensible climate policy. It 1s tough to get voters to enact
pollution limits on themselves, when those limits benefit
them and only them, but it is tougher to get voters to enact
pollution limits on themselves if the costs are felt
domestically, but the benefits are global = a planetary free
riding problem

* Impact of climate change 1s not evenly distributed among
regions and countries. Different vulnerability.
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Change in CO2 emissions (GT), 1990 to 2011
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Climate change as a public policy problem

* Is uniquely long-term

* The past decade was the warmest in human history. The one
before was the second-warmest. The one before was the
third-warmest

* Changes are evident. Arctic sea ice has lost half of its mass,
three-quaters of this volume in only the past thirty years

* But the most of the worst consequences of climate change
are still remote, often caged in global, long-term averages.
The worst effects are still far off — but avoiding these
predictions would entail acting now
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Climate change as a public policy problem

* Is uniquely irreversible

* Stopping emitting carbon now we still would have decades
of warming and centuries of sea-level rise locked in. Full
melting of large West Antarctic ice sheets may be
unstoppable

* Over 2/3 of the excess CO2 in the atmosphere that wasn’t
there when humans started burning fossil fuels will still be
present a hundred years from now. Over 1/3 will be there
in 1000 years
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Climate change as a public policy problem

* Is uniquely uncertain.

* ,Everything we know that we don’t know, and perhaps more importantly,
what we don’t yet know we don’t know* (Wagner, Weitzman).

* Last time concentration of carbon dioxide were as high as they are today,
at 400 ppm, at Pliocene. That was over three million years ago, when
average temperatures were around 1-2,5°C warmer than today, sea levels
were up to 20 meters higher, and camels lived in Canada.

* We wouldn’t expect any of these dramatic changes today. The greenhouse
effect needs decades to centuries to come into full force, ice sheets need
decades to centuries to melt, global sea levels take decades to centuries to
adjust accordingly. CO2 concentrations may have been at 400 ppm 3
million years ago, whereas rising sea levels lagged decades or centuries

behind
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Costs of climate change

* Around current climates masive investments and industrial
infrastructures 1s build, that makes temperature increases costly

* The current models estimates that warming of 1°C will cost
0,5% of global GDP, 2°C around 1% GDP, 4°C around 4%
GDP

* We could think about damages as a percentage of output in any
given year. At a 3 percent annual growth rate, global economic
output will increase almost twenty-fold in a hudred years

* Or lets assume that damages affect output growth rates faster
than output levels. Climate change clearly affects labor
productivity, esp. in already hot countries. Then the cumulative
effects of damages could be much worse over time
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Summary

* Climate change is unlike any other public policy problem. It’s
almost uniquely global, long-term, irreversible, uncertain. These
factors are what make climate change so difficult to solve
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International regime to fight climate change

* Who is responsible?
* Who is affected

* Who should act?

* What is to be done?
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International regime to fight climate change

*Who 1s responsible? (population growt + increasing
consumption)

* Who is affected (common but differentiated vulnerabilities)

* Who should act? (divergence between the countries most
responsible and countries most atfected)

* What is to be done?
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International regime to fight climate change

* Intergovernmental Panel on Climate Change — 1988.

Rio Summit on Earth — 1992 (UN conference on environment
and development) — UNFCCC

* Kyoto Protocol
* 1997, in force 2005

= Existence of a generally accepted consensus on the climate
change as well as the contribution of human activities to this
change
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Kyoto Protocol (KP)

*4 GHG (carbon dioxide, methane, nitrous oxide, sulphur
hexatluoride) + hydrofluorocarbons and pefluorocarbons

* Annex I. countries (37 industrialized countries + EU15), Non-
annex I. parties

* Reducing of GHG emissions by 5,2 % for the first commitment
period of 2008-2012. (4,2 % after USA left). Base year 1990

* Reduction of emissions from fossil fuel combustion; reduction
emission in other sectors (land-use or direct industrial
emissions); flexible mechanisms — Emission trading, CDM, JI

* Common but differenciated responsibility
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Kyoto Protocol (KP)

*In 2012, CO2 emissions from fuel combustion across all Parties
with KP targets were 14% below 1990 levels

* Emissions in the EU-15 were 8% bellow 1990 levels

* Some industrialised countries have seen significant increases

(Australia +48%), New Zealand (+44%), Spain (+30%)

* Despite extensive participation of 192 countries the KP 1s
limited in its potential — U.S. remains outside, developing
countries do not have emission targets

* The KP implies action on less than one-quarter of global CO2
emissions

* Through its flexibility mechanisms the KP has made CO2 a
tradable commodity, and has been a driver for the development

of national emission trading schemes
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1990 2012 S%change Kyoto 1380 2012 thchange Kyoto

MECO,  MECO, 9012 Target MICO,  MCO, 9012  Target
KYOTO PARTIES 83396 TASTO  -142%  -46%" OTHER COUNTRIES 120447 234974 95.6%
WITH TARGETS "
Eumpe 313435 29064 -7 Non-parficipating
fustia 564 847 148%  -13%  Annex | Parties 55505 59839 78%
Balgium 1078 1046 1% T5%  Belans 1248 711 430% %
Denmark 5046 71 267%  -21%  Canada! 4282 337 248% 5%
Finland 544 404 1% 0% Malg 23 25 104%  none
France ™ 3528 3338 54% 0%  Turkey 1268 24 1383%  none
Germany 2407 7553 -205%  -21%  Unitd Staes 48887 50741 7% %
Greecs 701 775 105%  +25%
leeland 19 18 25%  #10%  OfherRegions £3527 17330  1729%  none
Feland 06 355 183%  +13%  Afica 5450 10324 894%  none
faly 3074 3748 57%  B5%  MiddeEast 5480 18471  1995%  none
Lusembourg 104 102 3%  -28%  N-OECDEur &Eurasia® 8300 2885 -16.4%  none
Netheriands 1558 1738 11.5% 5%  Latin America' 8425 15833 878%  none
Narvay 263 82 7% +i%  Asia (ewd China) 15075 42014  1347%  none
Fortugal 104 4590 184% +27%  China 2I777 BISOE  2627%  none
Spain 2052 2688 W% +H15%
Sweden 528 404  234% 445  INTL MARMNEBUNKERS 3632 6022 £5.8%
Switedand 416 413 08% 5% INTL AVIATIONBUMKERS 2563 4778 86.4%
United Kingdom 5403 575 -187%  -125%
European Union-15 30827 28771 43% % WORLD 209739 317343 51.3%
Asia Oceania 13395 16417 226%
fustalia 2605 2383 4B3% 489 GO0
Japan 10567 12233 15.8% & H
New Zealand 223 2.1 440% 0%

30
Economiesin Tmnsfon 38456 26088  -322%
Bulgaria T48 443 -40.9% B 25 4 Intemational Bunksrs
Croatia 215 172 201% %
Czmch Republic 1488 1078 -27E% %
Estonia 358 183 -543% %
Hungary B64 438 4% B e Kyoto targets)
Lahia 186 70 2% sn U1
Lithuania 331 123 -508% %
m—l‘m

Foland 3421 2038 -141% 6% 104 Annex| Parties
Romania 1675 790 -529% % s 121 e
Russian Federaton  2,1788 18580  -238% 0% s
Siovak Republic 567 e 438% %
Slovenia 133 146 BE% %
Ukraine GeTe 2811 -50.1% 0% qg00 1093 1996 1999 2002 2005 2003 2012

(1) On 15 December 2011, Canada withdrew from the Kyoto Protocol. This action became effective for Canada on 15 December 2012

(2} The actual country targets apply to a basket of six greenhouse gases and allow sinks and intemational credits to be used for
compliance. The overall "Kyoto target” is estimated for this publication by applying the country targets to IEA data for CO2 emissions
from fuel combustion, and is only shown as an indication. The owverall target for the combined EU-15 wunder the Protocaol is -8%, but the
member countries have agreed on a burden-sharing arangement as listed.
(3} Emissions from Monaco are included with France.
(4) Compaosition of regions differs from elsewhere in this publication to take into account countries that are not Kyoto Parties.
(5) The Kyoto target is calculated as percentage of the 1880 CO; emissions from fuel combustion only, therefore it does not represent
the total target for the siegas basket This assumes that the reduction targets are spread equally across all gases.
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Post-Kyoto system

* Second commitment period of KP for 2013--2020 concluded
in 2012 (COP 18 in Doha). Belarus, Canada, Japan, New
Zealand, Russia, USA and Ukraine missing. Others reduction
commitments covering 13% of global GHG emissions at 2010
levels

* To limit global temperature increase to less than 2°C above pre-
industrial level, countries are negotiating a new climate

agreement (partialy finalised at COP21 in Paris 2015)

* It builds on the voluntary emission reduction goals for 2020
that were made at COP15 in Cobenhagen

* Developed and developing countries with these aims account

for over 80% of global emissions. (goals nevertheless not
sufficient to fulfill 2°C limit)
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Paris agreement (COP21)

*Legally binding treaty with reduction commitments
from 187 countries starting in 2020. It will enter the
force once 55 countries covering 55% of global
emissions are in.

* Aim of limiting global warming to less than 2 °C

* Intended Nationally Determined Contribution — to be

reviewed every 5 years (should reduce warming from
estimated 4-5 °C by 2100 to 2,7 °C

* No detailed timetable or country-specific goals for emission
in the Paris Agreement, no enforcement mechanism (name
and shame mechanism)
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Post-Kyoto system

* While obligations are to start from 2020, emissions from the
energy sector need to peak by 2020 if there is to be a
reasonable chance of limiting temperature rise to below 2°C

* Complementary initiatives outside the UNFCCC are needed
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A wide range of energy and climate policies reduce greenhouse gas emissions

Policy Type

Policy options

Price-based instruments

Command and control regulations

Technology support policies

Information and voluntary
approaches

Taxes on CO:z directly

Taxes/charges on inputs or outputs of process (e.g. fuel and vehicle taxes)
Subsidies for emissions-reducing activities

Emissions trading systems (cap and trade or baseline and credit)
Technology standards (e.g. biofuel blend mandate, minimum energy
performance standards)

Performance standards (e.g. fleet average CO; vehicle efficiency)
Frohibition or mandating of certain products or practices

Reporting requirements

Requirements for operating certification (e.g. HFC handling certification)
Land use planning, zoning

Public and private RD&D funding

Public procurement

Green certificates (renewable portfolio standard or clean energy standard)
Feed-in tanfis

Public investment in underpinning infrastructure for new technologies
Policies to remove financial barrers to acquinng green technology (loans,
revolving funds)

Rating and labelling programmes

Public information campaigns

Education and training

FProduct certification and labelling

Award schemes

Source: Hood (2011), based on de Serres, Murtin and Nicolleti (2010).



Emission reduction policies — GHG reduction
IS a primary goal

* Comand-and-control methods (regulations), where CO2
producers are limited by their govt in how much they can emit

* Subsidy for emissions-reducing activities
* Policies to develop CCS

* Carbon pricing
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Regulation of GHG emissions

* Regulatory controls of the GHGs emitted by new/existing
fossil fuel infrastructure. May have an important role to play in
driving the retirement of existing old, high-emissions

infrastructure

* UK, Canada (new construction to be no more emissions-
intensive than natural gas)

* In 2013 EPA published regulations to limit emissions of newly-
constructed power plants requiring CCS for any new coal-fired
generation
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Subsidies for GHG reduction activities

* Subsidies (or credits) for emissions-reducing activities

* Since they do not (directly) raise energy prices could be
politically easier to implement. But:

* Subsidies rely on govt budgets, so they are vulnerable to
cuts 1n difficult economic circumstances (instability)

* The price signals are effective only for individual projects
or narrow sectors of the economy — not suffucient to drive
the long term decarbonisation transition
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Carbon pricing

* To decrease demand we need to raise its cost. If the price of
fossil fuels is increased the amount of emission will decrease.
Trying to find the balance of the costs and benefits of carbon
production, not to reducing it entirely. To internalize the
externalities

* Instruments that reach throughout the economy, influencing all
production and consumption decisions

* Dfiguring out how much carbon we want to put into the
environment. 2) Then a cost must be applied

* Applying tax on it (Pigouvian tax)
* Cap-and-trading
* Both these systems raise some revenue that could be used to

offset the negative macroeconomic impacts of energy price

rises
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Carbon taxes

* Norway — CO2 tax introduced in 1991. Applied to olil
products, emissions from oil and gas production and gas used
for heating and transport. Sectors covered by EU ETS
exempted from carbon tax, with exeption of the offshore oil
and gas sector. From 2013 the tax level has been increased to

offset the falling EUA price

* Japan — introduced in 2012 to raise revenue for energy
efficlency and RES programmes, not as a direct price
incentive

* Switzerland — COZ2 levy intended as an incentive for energy
efficiency and for shifting toward cleaner heating and proces
fuels (not to raise revenue). In place since 2008. Increased

from 12 CHF/tCO2 to 120 CHF/tCO2
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Cap and trade systems

* A govt assigns to itself the right to put emissions into the
environment

* It defines what it believes to be the socially optimal quantity of
emissions

* The govt generates a number of permits equal to the amount of
allowable emissions

* These permits are allocated to emitters to trade with them —
market 1s created

* = economically efficient, provides incentives for efectivity of the
system. To develop technology that would allow one to reduce
emissions at a cost lower than that of buying a permit, that spurs
innovation and technological development
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Current and proposed emissions trading systems
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GHGs related policies

* Energy policies — implemented primarily for other reasons with
emissions reductions one of a number of their benefits

* Energy efficiency programmes to overcome barriers to cost-etfective
investment in energy-savings

* Technology deployment policies (incl. RES support) which drive the
deployment of cleaner energy options

* Energy taxes and subsidies, which change the prices of fuels,
impacting production and consumption choices

* Regulation of conventional pollutants from fossil-fueled power
stations to improve air quality
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Energy policies that affect emissions

* Energy taxes and subsidies

* Non-climate objectives (funding of infrastructure, revenue rasing),
can shift the average and relative prices of fuels, therefore act as a
significant carbon price. (and vice versa)

* Energy etficiency

* The ptimary motivation for energy efficiency policies is cost
savings to consumers and society, improved energy security.
Emissions savings a positive by-product

* Performance standards, information and labelling, energy provider
obligations in lightning, equipment and buildings
* Development and deployment of low-carbon supply

* Technology support policies — research development to
demonstration projects to support for deployment
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