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Main findings

This report provides an overview of projected
greenhouse gas emissions in 13 major emitting countries/
regions (Australia, Brazil, Canada, China, the European
Union, India, Indonesia, Japan, Mexico, the Russian
Federation, South Korea, Turkey, and the United States)
up to 2030, taking into account the emission trajectories
based on current and planned policies and a selection of
enhancement measures. In 2010, these countries/regions
were responsible for about 65% of global greenhouse gas
emissions.

The main findings of this study are:

- The degree to which countries/regions are likely to
achieve their 2020 pledges under current policies
varies: of those considered in this report, Brazil,
China, the EU, India, Japan and the Russian Federation
are likely to achieve their pledges through existing
policies. Australia, Canada, Indonesia, Mexico, South
Korea and the United States require additional
measures to achieve their 2020 pledges. The United
States and Mexico could achieve their pledges if
planned policies are effectively implemented. Turkey
has not submitted a mitigation pledge.

- Inall the countries/regions considered, significant
further reductions are possible through a selection of
policy enhancement measures that are in line with
national priorities. By replicating ‘best-in-class’
policies or progressing to identified benchmarks, it is
possible to significantly enhance current efforts so
that all countries/regions considered here would
achieve or overachieve their pledges by 2020. The
selection of policies and measures is illustrative and
not exhaustive.

- Eventhough current and planned policies are
projected to have an effect on emissions, increases
would still occur in Australia, China, India, Indonesia,
Mexico and Turkey until 2030, due to their projected
high economic growth. Emissions in Brazil, Canada,
South Korea, the Russian Federation and the United
States would remain stable approximately at current

levels. In Japan and the EU, emissions are projected to
decrease further under current policies.

With the selected enhancement measures included
here, China and Mexico would stabilise emissions by
2030, at the latest. The EU, Japan, South Korea, and
the United States would achieve a pathway with
further reductions in line with their long-term targets.
Emissions in India, Indonesia and Turkey would
continue to increase strongly, but less so than under
current and planned policies.

The priority sectors for current mitigation efforts and
the selected enhancement measures vary per
country. In most countries/regions, the energy sector
has the highest emission levels so that mitigation
efforts in this sector — notably that of reducing coal
use in power generation — could lead to rapid
emission reductions. Other important measures
include improving efficiency in transport, industry,
and buildings. Apart from reducing greenhouse gases,
these measures have significant co-benefits such as
improving air quality and energy saving. For Brazil
and Indonesia, measures in the land-use sector are of
greatimportance, given the sector’s current high
share in total emissions, but also because thatis
expected lead to significant environmental and social
benefits.

Looking only at 13 major emitting countries/regions,
the enhanced policy scenarios in this report could
reduce emissions by 6.1 GtCO,e by 2030, compared to
under current policies. This is roughly a third of the
difference in global emission levels between a
scenario consistent with the 2 °Climit and a current
policies scenario based on the UNEP’s Emissions Gap
Report 2014 (UNEP, 201g). By 2020, reductions of up to
2.3 GtCO,e below what can be expected from current
policies would be possible. Hence, our selected
enhancement measures for these 13 countries/regions
(representing about 65% of global emissions in 2010)
will not be sufficient to stay below the target of 2 °C
maximum global temperature increase.



Uncertainty around future estimates remains high.
For example in Japan, decisions on the future of
nuclear energy will strongly influence the
development of emissions in the power sector.
Whether South Korea will achieve its unconditional
pledge depends on the enforcement of their
emissions trading system. In Australia, the effect

of policies replacing the carbon pricing mechanism

is difficult to assess. China and India have pledges
indexed to economic growth, implying that the
absolute emission target level is very uncertain.
Emission projections for Turkey are subject to
considerable uncertainty which is related to economic
growth. In Indonesia, emissions from land use, which
are very uncertain, strongly determine total emission
projections.



Executive summary

1 Introduction

This report provides an overview of projected
greenhouse gas emissions in 13 major emitting countries/
regions (Australia, Brazil, Canada, China, European Union,
India, Indonesia, Japan, Mexico, the Russian Federation,
South Korea, Turkey and the United States) up to 2030,
taking into account the emission trajectories based

on the most effective current and planned climate and
energy policies, as well as selected enhanced mitigation
measures. Earlier studies have explored the extent to
which major economies are on track to achieving their
2020 pledges in the Canctin Agreements made under

the United Nations Framework Convention on Climate
Change (UNFCCQ). This report extends these earlier
analyses for 13 countries, in several ways. First, the effect
of most effective current policies is analysed, in addition
to planned ones. As policies are subject to change, this
report represents the current state of affairs. Second,
this report analyses the impact of a selection of enhanced
mitigation measures that are related to current national
priorities. Third, it projects the impact of these current,
planned, and enhanced policies up to 2030. Finally, an
estimation is presented of the aggregated emission
reduction that could result from the enhanced policies

to narrow the gap between the global emission levels

in 2025 and 2030 consistent with achieving the climate
target of 2 °C, and those that would result from current
and planned policies.

The impact of the most effective current and planned
policies on greenhouse gas emissions was estimated by
Ecofys & NewClimate Institute, IIASA and PBL. The
selection of current and planned policies was based on
literature research and expert knowledge. Ecofys &
NewClimate Institute based their calculations on existing
scenarios from national and international studies

(e.g. IEA’'s World Energy Outlook 2014), as well as their
own calculations of the impact of individual policies in

various subsectors. PBL based their calculations on the
FAIR policy and TIMER energy models, and IIASA’s were
based on their global land-use model GLOBIOM and
global forest model GgM.

A new element in this analysis is the inclusion of
enhanced policy scenarios. This study presents two
variants of these scenarios:

1. Enhanced bottom-up policy scenario: Bottom-up
analysis of selected country-specific mitigation
policies in promising areas for enhancement
measures, given the relevance and opportunities in
a national context (e.g. co-benefits)

2. Enhanced top-down policy scenario: Implementation
of sector-specific best available technologies.

Calculations for the enhanced bottom-up policy scenario
were done by Ecofys & NewClimate Institute (based on
existing scenarios) and PBL (based on FAIR policy and
TIMER energy models). The top-down scenario
calculations were done by PBL, using the PBL FAIR policy
and the TIMER energy models for most of the 13 major
emitting countries/regions. Both bottom-up and top-
down scenario calculations were supplemented with
those on land-use and agricultural policies using II1ASA’s
global land-use model GLOBIOM and global forest model
GgM. Emission projections for all policy scenarios were
extended to 2030, based on existing scenarios and PBL
TIMER model calculations and, where applicable, on
current and scenario targets for 2030.

The main findings regarding the current and planned
policies and the enhanced bottom-up policy scenario are
presented below, followed by the main findings from the
enhanced top-down scenario. The last section of this
summary presents the aggregate effect under the
enhanced police scenarios (for both bottom-up and
top-down) on narrowing the emission gap to achieve
the 2 °C temperature target.



It should be noted that the bottom-up and top-down ‘enhanced
policy’ scenarios aim to show that by replicating ‘best-in-class’
policies or progressing to identified benchmarRs, it is possible to
significantly enhance current efforts. The selection of policies and
measures is illustrative and not exhaustive. The selected
enhancement measures are still insufficient to stay below 2 °C
global temperature increase, or to achieve long-term goals as
adopted by some countries.

2 Results per country

This section summarises the results per country, for both
current and planned policies, and under the enhanced
bottom-up policy scenario. The emission projections
under the enhanced top-down policy scenario for the
selected countries/regions are also shown in the figures
below, and are described in more detail in Section 3.

It should be noted that Australia, Brazil, India and the
United States are the only countries in this analysis for
which a clear distinction has been made between current
and planned policies. This section also briefly describes
the co-benefits and opportunities in implementing
these options for mitigation enhancement. Finally, the
presented countries/regions’ shares of global greenhouse
gas emissions (including LULUCF") of 2010 are calculated
using a global emission level of 49.5 GtCO,e for 2010
(Figure SPM.1, IPCC, 2014), as also used by UNEP (2014).
The EDGAR database gives 2010 emissions of 50.9
GtCO,e; this difference is mainly due to differences in
LULUCF emissions. It should be noted that, for the Annex
| countries excluding Australia and the United States,
emission projections are presented excluding those from
LULUCF, due to the uncertainties around future LULUCF
emissions and accounting rules. For all other countries,
the results are presented including LULUCF emissions.

Australia

Under current policies, Australia’s emissions (including
those from LULUCF) are estimated to be between 650
and 665 million tonnes of carbon dioxide equivalent
emissions? (MtCO,e) by 2020 (16% to 19% above 2010
levels) and 670 to 760 MtCO,e by 2030 (20% to 36% above

2010 levels). The expected increase, in contrast to earlier
projections, is mainly due to the repeal of the Carbon
Pricing Mechanism in August 2014. Australia is currently
also considering to cut the Renewable Energy Target,

a financial incentive that has successfully stimulated the
installation of renewable energy over the last decade,
which would further increase emissions. Additional
measures in renewable electricity generation and
reintroducing an ambitious carbon pricing mechanism
may reduce emissions to a level of between 430 and

625 MtCO,e by 2030 (from 24% below to 12% above 2010
levels), dependent on the assumed price levels. Only the
lower end of the range would possibly bring Australia’s
emissions back onto a pathway of achieving their earlier
committed target for 2050 of 80% below 2000 levels.
Increasing renewable electricity generation could have
co-benefits, such as stimulating economic development
in remote areas.

Brazil

Under current policies, Brazil is expected to reduce
emissions by about 10% to 13% below 2010 levels, by
2020, thereby achieving its pledged emission level.
Policies on the forestry sector have a significant impact
on total emissions; in particular the enforcement of the
Brazilian Forest Code and efforts to reduce deforestation
in the Amazon and Cerrado regions. The impact of the
proposed measures in Cerrado depends on the success
of policy implementation. If all current and planned
policies are successful, emissions (including those from
LULUCF) may reach 9% to 16% below 2010 levels by
2030. The identified enhancement options for achieving
additional emission reductions are mainly in the LULUCF
sector (including enhancement measures related to cattle
intensification) and in the transport sector. Measures

in these sectors may further decrease emissions to

levels of 15% to 26% below 2010 levels, by 2030. Some

of these policies have co-benefits; in particularin
improvements in cattle management and cattle product
output. Examples of such co-benefits connected to
those improvements are the smaller land requirement to
produce the same amount of output, thus sparing land
for other uses, and reduced deforestation.
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Impact of climate policies on greenhouse gas emissions in Australia
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Source: PBL FAIR/TIMER model; Ecofys & NewClimate Institute calculations

Historical greenhouse gas emissions (excluding LULUCF) based on national inventories submitted to UNFCCC, and LULUCF emissions from
Climate Change Authority (2014). Section 3 describes the details of the enhanced (top-down) policy scenario.

Table 1

Impact of climate policies on greenhouse gas emissions (including LULUCF) in Australia

2010 GHG
emissions,
incl. LULUCF
560 MtCO,e
1.1% of global
emissions

25.1tCO,e/capita

Current policies

- Renewable energy targets (mix and capacity)
- Closure of 2,000 MW brown coal-fired power
plants and replacement by highly efficient

gas-fired power plants
Result (absolute; relative to 2010 levels):
650 to 665 MtCO,e; 16% to 19% by 2020
670 to 760 MtCO,e; 20% to 36% by 2030
25.2 t0 25.9 tCO,e/capita by 2020
23.1t0 26.3tCO,e/capita by 2030
Planned policies

- Reduce the target for large-scale renewable
energy installations

Result (absolute; relative to 2010 levels):

660 to 680 MtCO,e; 18% to 22% by 2020

765 to 775 MtCO,e; 37% to 39% by 2030

25.7 t0 26.3 tCO,e/capita by 2020

26.4 t0 26.8 tCO,e/capita by 2030

Selection of possible mitigation enhancement
measures (bottom-up scenario)

- Enhanced renewable energy targets

- Reintroduction of carbon pricing mechanism

- Phase-down of consumption and production of
hydrofluorocarbons

Result (absolute; relative to 2010 levels):

520 to 615 MtCO,e; -7% to 10% by 2020

430 to 625 MtCO,e; -24% to 12% by 2030

20.3t0 23.9 tCO,e/capita by 2020

14.9 to 21.6 tCO,e/capita by 2030



Figure 2
Impact of climate policies on greenhouse gas emissions in Brazil
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Source: PBL FAIR/TIMER model; Ecofys & NewClimate Institute calculations; IIASA GLOBIOM/GgM model

Historical greenhouse gas emissions (excluding LULUCF) are based on inventory data submitted to the UNFCCC (until 2005), energy-related CO, emissions

from IEA (2013a), non-energy-related emissions from EDGAR 4.2 (JRC and PBL, 2012) and LULUCF emissions from FAOSTAT data (http://faostats.fao.org/
faostat-gateway).

Table 2

Impact of climate policies on greenhouse gas emissions (including LULUCF) in Brazil

2010 GHG Current policies Selection of possible mitigation enhancement
emissions, measures (bottom-up scenario)
incl. LULUCF
1,690 MtCO,e - Pledge anchored in national law - Intensification cattle farming
3.4% of global — Forestry policy (Brazilian Forest Code for Amazon - Avoid recarbonisation in electricity sector
emissions region and Cerrado region) - Improved vehicle efficiency standards
- Pasture management - Phase-down of hydrofluorocarbons
- 10 year National Energy Expansion Plan Result (absolute; relative to 2010 levels):
(renewable energy targets) 1,330 t0 1,445 MtCO,e; -15% to -22% by 2020
- Transport: National Plan on Climate Change 1,260 t0 1,435 MtCO,€; -15% to -26% by 2030
Result (absolute; relative to 2010 levels): 6.3t0 6.9 tCO,e/capita by 2020
1,470 t0 1,520 MtCO,e; -10% to -13% by 2020 5.7 t0 6.4 tCO,e/capita by 2030

1,490 to 1,540 MtCO,e; -9% to -12% by 2030
7.0 to 7.2 tCO,e/capita by 2020

6.7 to 6.9 tCO,e/capita by 2030

Planned policies

8.7 tCO,e/capita

- Forestry policy (Brazilian Forest Code for the
Cerrado region and rest of Brazil)

Result (absolute; relative to 2010 levels):

1,390 to 1,520 MtCO,e; -10% to -18% by 2020

1,425 t0 1,540 MtCO,e; -9% to -16% by 2030

6.6 to 7.2 tCO,e/capita by 2020

6.4 to 6.9 tCO,e/capita by 2030

n



Canada

Under current policies, Canada’s emissions are projected
to be about 720 to 760 MtCO,e by 2020 and 665 to 815
MtCO,e by 2030 (excluding LULUCF emissions). Projected
emissions thatinclude those from LULUCFs are lower (see
Table 3), but this highly depends on the projected LULUCF
emissions, which are uncertain. Canada’s policy with

the largest projected effect is that on the fuel efficiency
standard for passenger vehicles, which is harmonised
with US standards and will be introduced in two phases.
Another policy is the carbon standard for newly built
coal-fired power plants. This standard is projected to
have only a small effect on 2020 emission levels, as it
does not affect existing power plants. Under current and
planned policies, Canada will not achieve its Copenhagen
pledge of 610 MtCO, e by 2020 (excluding land-use
emissions). Our analysis assumes no significant additional
effect of planned policies for Canada.

Enhancement measures in the transport and power
sectors and the reduction in methane emissions could
result in emission levels of 680 to 720 MtCO,e by 2020
and 585 to 710 MtCO,e by 2030. Although this represents
a significant reduction in emissions below the level under
current and planned policies, it would not be sufficient to
meet the Copenhagen pledge. A co-benefit of these
policies is the expected improvement in air quality.

China

National policies from China’s 12th Five-Year Plan (FYP)
and 12th FYP for Renewable Development are projected
to lead to approximately the same emission levels as
would be required to achieve the pledge for 2020 (13.5
GtCO,e, about 33% above 2010 levels). The expected
emission levels under current policies strongly depend on
future economic growth and will range between 14.7 and
15.4 GtCO,e by 2030 (including LULUCF), which is about
46% to 53% above the 2010 level. The emission targets
of China’s pledge and its national policies are coupled to
GDP, implying that the absolute emission target is very
uncertain.

Under policy enhancement measures in the forestry,
transport, buildings, and power sectors, and with
reductions in hydrofluorocarbons, total emissions would
keep increasing up to 2020 and subsequently would more
or less stabilise up to 2030 (13.1-13.7 GtCO,e by 2030). All
enhancement measures considered here have large
potential for co-benefits, most importantly the
improvement in local air quality. Air quality is a concern
Chinais aiming to tackle already, and policies such as
efficiency standards for passenger vehicles and buildings,
and limits to coal combustion support existing air
pollution mitigation policies.



Figure 3
Impact of climate policies on greenhouse gas emissions in Canada
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Source: PBL FAIR/TIMER model; Ecofys & NewClimate Institute calculations

Historical greenhouse gas emissions (including LULUCF) are based on national inventories submitted to UNFCCC.

Table 3
Impact of climate policies on greenhouse gas emissions (excluding LULUCF) in Canada

2010 GHG Current policies Selection of possible mitigation enhancement
emissions, measures (bottom-up scenario)
excl. LULUCF
700 MtCO,e - (O, standard for new power plants - Increased share of non-hydrogen renewable energy
1.6% of global - Vehicle efficiency standards in electricity generation
emissions (incl. Result (absolute; relative to 2010 levels*): - Improved vehicle efficiency standards
LULUCF) 720 to 760 MtCO,e; 3% to 9% by 2020 - Methane emission reductions
665 to 815 MtCO,e; 17% to -5% by 2030 - Phase-down of hydrofluorocarbons
19.0 to 20.2 tCO,e/capita by 2020 Result (absolute; relative to 2010 levels):
20.6 tCO,e/capita 16.1t019.7 tCO,e/capita by 2030 680 to 720 MtCO,e; 3% to -3% by 2020

585 to 710 MtCO,e; 2% to -17% by 2030
18.0t0 19.0 tCO,e/capita by 2020
14.1t0 17.2 tCO,e/capita by 2030

“Reductions presented here are relative to 2010, excluding LULUCF. The reductions relative to 2010 levels (including LULUCF) highly depend on the

projected LULUCF emissions. Reductions including LULUCF are very different.
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Figure gq
Impact of climate policies on greenhouse gas emissions in China
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Source: PBL FAIR/TIMER model; Ecofys & NewClimate Institute calculations; IIASA GLOBIOM/GgM model

Historical greenhouse gas emissions are based on energy-related emissions (IEA, 2013a), non-energy-related emissions (EDGAR 4.2) (JRC and PBL, 2012)
and LULUCF emissions (FAOSTAT). For reporting reasons, the emission projections excluding LULUCF are not presented, as these are similar to those

including LULUCF.

Table g

Impact of climate policies on greenhouse gas emissions (including LULUCF) in China

2010 GHG Current policies Selection of possible mitigation enhancement
emissions, measures (bottom-up scenario)
incl. LULUCF
10,130 MtCO,e - The12th Five-Year Plan for renewable energy - Targets for forest cover for 2020 and 2050
20.5% of global - CO,/energy intensity targets - Increased renewable energy targets in electricity
emissions - Cap on coal consumption from 2020 onwards generation

- A10% target share of gas in primary energy supply - Improved vehicle efficiency standards

by 2020 - Energy efficiency in buildings

- Subsidies for hybrid and electric vehicles - Phase-down of hydrofluorocarbons

- Biofuel targets Result (absolute; relative to 2010 levels):

- Energy efficiency in industry 12,135 t0 12,890 MtCO,e; 20% to 28% by 2020

- Forestry policy 13,075 t0 13,660 MtCO,e; 30% to 35% by 2030

Result (absolute; relative to 2010 levels): 8.5 10 9.1tCO,e/capita by 2020

12,535 t0 13,420 MtCO,e; 24% to 33% by 2020 9.2 10 9.6 tCO,e/capita by 2030

14,700 t0 15,415 MtCO,e; 46% to 53% by 2030
8.8t0 9.5 tCO,e/capita by 2020

7.3tC0.e/capita 5 31570.8tCO,e/capita by 2030



European Union

The EU is likely to overachieve its unconditional pledge of
reducing greenhouse gas emissions by 20%, below 1990
levels, by 2020. Current policies could result in reductions
of 22% to 27%, relative to 1990 levels, by 2020, and 23%
to 35%, by 2030.

Enhanced policies could reduce emissions further. With
additional measures for energy efficiency in passenger
transport and buildings and a phase-down of hydro-
fluorocarbons, the announced 40% reduction, below
1990 level, by 2030, could already be achieved. Scenarios
exploiting all mitigation options show that further
reductions would be possible. An important co-benefit
of these enhancement measures for the EU is that of
increased energy security.

India

Under current domestic measures, we project that India
is likely to achieve its pledge for 2020, with policies
consisting of renewable energy targets and the market-
based mechanism Perform Achieve and Trade (PAT)
scheme for energy efficiency. As for China, emission
projections highly depend on future economic growth.
Therefore, uncertainty in projections resulting from

the pledges is high, because both baseline emission
projections and GDP developments are uncertain.
Projected emission levels under current policies will reach
about 4.8 to 5.5 GtCO,e by 2030 (including LULUCF),
which is about 103% to 132% above 2010 levels. Under
planned policies (on solar and wind power), emission
levels will reach about 4.5 to 5.3 GtCO,e by 2030.

The selected mitigation enhancement measures could
further reduce emissions by abouto.3 GtCO,e by 2020 and
about 0.5 to 0.7 GtCO,e by 2030, compared to under
current policies. The total emission level would be 3.3 to
3.7 GtCO,e by 2020 and 4.3 to 4.8 GtCO,e by 2030 (80% to
101% above 2010 levels). All enhancement measures
considered here hold large potential for co-benefits,
most importantly those of enabling access to electricity
through renewable energy and electricity saving on the
consumers’ side.



Figure 5

Impact of climate policies on greenhouse gas emissions in EU28
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Tables

Impact of climate policies on greenhouse gas emissions (excluding LULUCF) in the EU28

2010 GHG
emissions,
excl. LULUCF

4,750 MtCO.e
(excl. LULUCF)
9.0% of global
emissions (incl.
LULUCF)

9.2 tCO,e/capita
(excl. LULUCF)

Current policies

- EUETS

- Renewable Energy Roadmap

- Energy Efficiency Directive

- Eco-Design Framework

- Regulation on CO, emissions from vehicles
Result (absolute; relative to 2010 levels):
4,105 to 4,370 MtCO,e; -9% to -14% by 2020
3,670 t0 4,315 MtCO,e; -10% to -23% by 2030
7.8 t0 8.4 tCO,e/capita by 2020

7.0to 8.2 tCO,e/capita by 2030

Selection of possible mitigation enhancement

measures (bottom-up scenario)

- Energy efficiency in passenger transport

- Energy efficiency in buildings

- Phase-down of hydrofluorocarbons
Result (absolute; relative to 2010 levels):
3,900 to 4,075 MtCO,e; -15% to -18% by 2020
3,020 to 3,275 MtCO,e; -32% to -37% by 2030
7.5 to 7.8 tCO,e/capita by 2020

5.8 to 6.2 tCO,e/capita by 2030



Figure 6
Impact of climate policies on greenhouse gas emissions in India
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Source: PBL FAIR/TIMER model; Ecofys & NewClimate Institute calculations; IIASA GLOBIOM/GgM model

Historical greenhouse gas emissions are based on energy-related emissions (IEA, 2013a), non-energy-related emissions (EDGAR 4.2) (JRC and PBL, 2012)

and LULUCF emissions (FAOSTAT). For reporting reasons, the emission projections excluding LULUCF are not presented, as these are similar to those
including LULUCF.

Table 6
Impact of climate policies on greenhouse gas emissions (including LULUCF) in India

2010 GHG Current policies Selection of possible mitigation enhancement
emissions, measures (bottom-up scenario)
incl. LULUCF
2,380 MtCO,e - Renewable energy targets (mix and capacity) - Targets for forest cover for 2020
4.8% of global - Efficiency in industry (PAT scheme) - Enable access to electricity through renewable
emissions - Support for biofuels energy, decentralised solar photovoltaic (PV)
- Forestry policy (Green India Mission) system units
Result (absolute; relative to 2010 levels): - Improved vehicle efficiency standards
3,535 t0 3,960 MtCO,e; 49% to 67% by 2020 - Energy efficiency in buildings
4,805 t0 5,520 MtCO,e; 103% to 132% by 2030 - Energy efficiency in industry

2.6 t0 2.9 tCO,e/capita by 2020

) - Phase-down of hydrofluorocarbons
2.01CO,€e/capita 3.2 t0 3.6 tCO,e/capita by 2030

Result (absolute; relative to 2010 levels):

Planned policies 3,265 to 3,650 MtCO, e; 38% to 54% by 2020

- Increased renewable energy targets (solar and wind 4,27010 4,775 Mthze; 80% t0101% by 2030
missions) 2.4 to 2.7 tCO,e/capita by 2020

Result (absolute; relative to 2010 levels): 2.8103.2tCO,e/capita by 2030

3,300 to 3,855 MtCO,e; 39% to 63% by 2020
4,455 to 5,265 MtCO,e; 88% to 122% by 2030
2.4 t0 2.8 tCO,e/capita by 2020

2.9 t0 3.5 tCO,e/capita by 2030

7



Indonesia

A significant share of Indonesia’s emissions is connected
to forestry and land use, due to deforestation, peatland
destruction, and land-use change. There is a large
uncertainty in LULUCF emissions, particularly related to
peat oxidations (not including peat fires), which can be
in the order of 30% to 50% of total LULUCF emissions.
Uncertainty concerning emissions from peat fires is

also high and it is well known that these emissions vary
significantly between years. This has made it difficult to
determine the emission projections for Indonesia and
to assess whether the 2020 pledge will be achieved.

As aresult, Indonesia’s emission reductions resulting
from the policies assessed in our analysis are projected
to be smaller than the uncertain amount of emissions
from land-use changes and forestry. Therefore,
emission projections that assume the implementation
of these policies are mainly illustrative. Successful
implementation of policies on reducing deforestation
and forest degradation can lead to significant emission
reductions. If all current policies are successful, Indonesia
would reduce emissions from LULUCF (including peat
oxidation from deforestation, but excluding peat fires)
by 35% below 2010 levels by 2030. For the energy sector,
the renewable energy and biofuel targets set for 2025
are expected to lead to emission reductions, compared
to baseline projections; however, emissions are still
projected to increase further.

Overall, current and planned policies will lead to total
greenhouse gas emission levels (including LULUCF) of 6%
to 8% below 2010 levels by 2020, and 1% to 5% above
2010 levels by 2030. Enhanced policies on the
deforestation of peatlands and in the transport sector
may lead to further emission reductions, towards a
projected emission level of 9% to 10% by 2020 and 2% to
5% by 2030, below 2010 levels. However, uncertainties
concerning the implementation of such policies are still
high. Furthermore, the emissions projected for 2020 and

2030 strongly depend on the assumed LULUCF emissions.

Japan

Under current policies Japan’s emissions (excluding
LULUCF) are estimated to be between 1,135 to

1,330 MtCO, e by 2020 (10% below to 6% above 2010
levels) and 1,045 to 1,190 MtCO,e by 2030 (6% to 17%
below 2010 levels). The large range is caused by the
uncertainty about the phase-out of nuclear energy,
asitis not yet fully clear whether this will occur and
which energy carriers will replace the nuclear energy
capacity. The upper end of the range basically assumes

a full phase-out of nuclear energy, while the lower end
assumes that some plants will be reconnected to the grid.
This means that meeting its new tentative 2020 target,
i.e. to reduce emissions by 3.8% from 2005 levels by 2020
(excluding LULUCF; corresponding to a 3.4% increase on
2010 levels), could be challenging for Japan under full
nuclear energy phase-out.

Additional enhancement measures in renewable
electricity generation and in the areas of efficiency in
buildings and transport may reduce emissions to a level
of between 965 and 1,065 MtCO,e by 2030 (16% to 24%
below 2010), and could compensate potential emissions
from a nuclear energy phase-out. Co-benefits of these
policies include increased energy security due to fuel
saving and less import dependency on coal and other
fossil fuels. Furthermore, fuel efficiency in transport
might reduce smog-related respiratory and visibility
problems.



Figure 7

Impact of climate policies on greenhouse gas emissions in Indonesia

Including CO, emissions from land use
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Source: PBL FAIR/TIMER model; Ecofys & NewClimate Institute calculations; IIASA GLOBIOM/GgM model

Historical emissions are based on energy-related emissions (IEA, 2013a), non-energy-related emissions (EDGAR 4.2) (JRC and PBL, 2012),
LULUCF emissions (FAOSTAT), and emissions from peat oxidation from deforestation estimated by 1ASA.

Table7

Impact of climate policies on greenhouse gas emissions (including LULUCF) in Indonesia

2010 GHG
emissions,
incl. LULUCF
2,060 MtCO,e
4.2% of global
emissions

Current policies

- Forestry policy (implementation of FLEGT and
policies on peatland fires)

- Renewable energy and biofuel targets

Result (absolute; relative to 2010 levels):

1,910 to 1,950 MtCO, e; -6% to -8% by 2020

2,070 to 2,145 MtCO, e; 1% to 5% by 2030

7.3 to 7.5 tCO,e/capita by 2020

7.5 to 7.7 tCO,e/capita by 2030

8.6 tCO,e/capita

Selection of possible mitigation enhancement
measures (bottom-up scenario)

- Reduced deforestation on peatlands

- Improved vehicle efficiency standards

— Phase-down of hydrofluorocarbons
Result (absolute; relative to 2010 levels):
1,855 to 1,895 MtCO, e; -9% to -10% by 2020
1,960 to 2,035 MtCO, e; -2% to -5% by 2030
7.1to0 7.3tCO,e/capita by 2020

7.1to0 7.3tCO,e/capita by 2030



Figure 8

Impact of climate policies on greenhouse gas emissions in Japan

Excluding CO, emissions from land use
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Source: PBL FAIR/TIMER model; Ecofys & NewClimate Institute calculations

Historical greenhouse gas emissions (excluding LULUCF) are based on national inventories submitted to UNFCCC.

Table 8

Impact of climate policies on greenhouse gas emissions (excluding LULUCF) in Japan

2010 GHG
emissions, excl.
LULUCF

1,255 MtCO,e
2.4% of global
emissions (incl.
LULUCF)

9.8 tCO,e/capita

20

Current policies

- Basic Energy Plan for renewable energy targets =
- Top Runner Programme (vehicle efficiency

standards, fuel efficiency)

Result (absolute; relative to 2010 levels): -
1,135 t0 1,330 MtCO,e; -10% to 6% by 2020
1,045 to 1,190 MtCO,e; -6% to -17% by 2030

9.0 t010.6 tCO,e/capita by 2020
8.6 t0 9.8 tCO,e/capita by 2030

Selection of possible mitigation enhancement
measures (bottom-up scenario)

Next to phase-out of nuclear energy, phase-in of
renewable energy

- Improved vehicle efficiency standards

Energy efficiency in buildings

- Phase-down of hydrofluorocarbons

Result (absolute; relative to 2010 levels):

1,040 to 1,250 MtCO,e; -12% to 6% by 2020

965 to 1,065 MtCO,e; -16% to -24% by 2030

8.9 to 10.5 tCO,e/capita by 2020

7.9 to 8.8 tCO,e/capita by 2030



Mexico

Projections of current and planned policies show that
Mexico is expected to achieve emission reductions, but
these are not sufficient to meet its conditional pledge of
30% emission reduction by 2020, relative to the national
baseline levels (about 670 MtCO,e).

Under policy enhancement measures in the energy,
transport and forestry sectors, emissions (including
LULUCF) could be about g% to 12% below 2010 levels by
2020 (665-720 MtCO,e), and 17% to 20% below 2010
levels by 2030 (600—-625 MtCO,e). The selected mitigation
enhancement measures will halt deforestation, increase
vehicle efficiency standards, with a strong continuation of
renewable energy implementation and strong cuts in gas
flaring, as well as phasing-down hydrofluorocarbons.
Such measures would have multiple co-benefits in terms
of reducing air pollution and agricultural damage,
providing energy security and reducing the dependence
on fossil fuels.

The Russian Federation

Under the Copenhagen Accord, the Russian Federation
pledged an emission reduction of 15% to 25%, relative
to 1990 levels, by 2020. In September 2013, the Russian
Government committed to the higher end of the target.
This could be achieved with already implemented
policies. The Russian State Programme includes

targets for energy efficiency and renewable electricity
generation. Russia’s gas flaring policy could lead to
additional emission reductions, butit is unclear whether
this policy will be fully implemented. The current policies
analysed in this assessment could lead to an emission
level of 2,295 to 2,375 MtCO,e by 2020 (4% to 8% above
2010 levels) and 2,175 to 2,770 MtCO,e by 2030 (3% below
2010 levels to 25% above 2010 levels), excluding land-use
emissions. Enhanced policies in the transport, energy
and buildings sectors could lead to additional emission
reductions, resulting in emission levels of 2,260 to 2,340
MtCO,e by 2020 and 2,055 to 2,315 MtCO,e by 2030 (8%
below to 5% above 2010 levels). One of the co-benefits of
these enhanced policies is that of improved air quality.
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Figure g
Impact of climate policies on greenhouse gas emissions in Mex
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Source: PBL FAIR/TIMER model; Ecofys & NewClimate Institute calculations; IIASA GLOBIOM/GgM model

Historical greenhouse gas emissions (excluding LULUCF) are based on inventory data of the Fifth National Communication to the UNFCCC

(Government of Mexico, 2012)

Table g

Impact of climate policies on greenhouse gas emissions (including LULUCF) in Mexico

2010 GHG Current policies
emissions,
incl. LULUCF
750 MtCO,e - Renewable energy targets (national Climate
1.5% of global Change Strategy and the Special Climate Change
emissions Programme)

- Forestry target

Result (absolute; relative to 2010 levels):
770 to 810 MtCO,e; 4% to 9% by 2020
835 to 850 MtCO,e; 12% to 14% by 2030
6.2 to 6.5 tCO,e/capita by 2020
6.2 to 6.3 tCO,e/capita by 2030

6.7 tCO,e/capita
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Selection of possible mitigation enhancement
measures (bottom-up scenario)

Forestry policy

Enhanced renewable energy targets
Improved vehicle efficiency standards
Decrease venting and flaring of methane in oil and
gas production

Phase-down of hydrofluorocarbons
Result (absolute; relative to 2010 levels):
665 to 720 MtCO,e; -4% to -12% by 2020
600 to 625 MtCO,e; -17% to -20% by 2030
5.3 t0 5.8 tCO,e/capita by 2020

4.4 t0 4.6 tCO,e/capita by 2030



Figure 10

Impact of climate policies on greenhouse gas emissions in the Russian Federation
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Source: PBL FAIR/TIMER model; Ecofys & NewClimate Institute calculations

Historical greenhouse gas emissions (excluding LULUCF) are based on national inventories submitted to UNFCCC, and forestry emissions from the
Sixth National Communication (Russian Federation, 2013).

Table 10

Impact of climate policies on greenhouse gas emissions (excluding LULUCF) in the Russian Federation

2010 GHG Current policies Selection of possible mitigation enhancement
emissions, measures (bottom-up scenario)
excl. LULUCF
2,220 MtCO,e - Renewable energy targets - Enhanced renewable energy targets
3.3% of global - Energy intensity targets - Improved vehicle efficiency standards
emissions (incl. - Decrease venting and flaring of methanein oiland - Energy efficiency in buildings
LULUCF) gas production - Phase-down of hydrofluorocarbons
Result (absolute; relative to 2010 levels*): Result (absolute; relative to 2010 levels):
2,295 t0 2,375 MtCO,e; 4% to 8% by 2020 2,260 to 2,3q0 MtCO,e; 2% to 6% by 2020
2,175 to 2,770 MtCO,e; -3% to 25% by 2030 2,055 t0 2,315 MtCO,e; -8% to 5% by 2030
14.0 tCO.€e/capita 14.5to 15.0 tCO,e/capita by 2020 14.3 t0 14.8 tCO,e/capita by 2020
13.9 to 17.7 tCO,e/capita by 2030 13.1t014.8 tCO,e/capita by 2030

“ Here, reductions relative to 2010 excluding LULUCF are presented. Reductions relative to 2010 levels (including LULUCF) highly depend on the projected
LULUCF emissions. Absolute emission levels (excluding LULUCF) are very different.



South Korea

South Korea introduced a green growth strategy to
stimulate green technologies and industries. Based on
this strategy, South Korea pledged to reduce emissions
unconditionally by 30%, compared to baseline levels,
by 2020, implying an emission target level of about 545
MtCO,e, excluding LULUCF. The green growth strategy
is supported by renewable targets for 2020 and 2030,
which were introduced in the 2010 National Basic
Energy Plan. South Korea launched a national emissions
trading system (ETS) in January 2015. According to our
assessment, the ETS and the renewable energy target
could result in stabilisation of South Korea’s emission
levels (excluding LULUCF) at 585 to 640 MtCO,e by 2020
and 585 to 700 MtCO,e by 2030. This is a deviation from
the historical trend of strongly increasing emissions
and is an important step towards achieving the pledge.
However, it is not expected to be sufficient to achieve the
pledged emission level by 2020. Whether South Korea
will achieve its unconditional pledge depends on the
enforcement of its emissions trading system.

Under enhancement measures in the power, transport
and buildings sectors and a phase-down of hydro-
fluorocarbons, South Korea may reduce its emissions to a
level of 565 to 635 MtCO,e by 2020 and g50 to 535 MtCO,e
by 2030 (excluding LULUCF; about 15% to 29% below 2010
levels). Especially replacing coal by renewable energy in
power generation could contribute to significant emission
reductions beyond those resulting from current policies.
Co-benefits of these enhanced policies consist of
improved air quality and a decreased dependency on
imported fuels.

Turkey

Although Turkey did not submit an international pledge,
it has arenewable electricity target and an energy
intensity target. If effective policies are implemented to
achieve these targets, they could lead to emission levels
of 21% to 71% above 2010 levels (excluding LULUCF)

by 2020 and 52% to 189% above 2010 levels by 2030.
Enhanced policies in the transport, energy and buildings
sectors could further reduce emissions to levels of 10%
to 64% above 2010 levels by 2020 and 19% to 151% above
2010 levels by 2030. Co-benefits of these enhanced
policies include improved air quality and increased
energy security, and will also lead to further alignment
with EU policies. The actual emission level resulting from
the energy intensity target strongly depends on the
future development of GDP and is thus surrounded by
large uncertainties.

2q

United States

Current policies in the United States are likely not yet
sufficient to reduce emissions as pledged to the UNFCCC
(17% below 2005 levels, by 2020; corresponding to 13%
below 2010 levels). The emissions under current policies
(excluding the Climate Action Plan, which is considered as
planned policies) are estimated to reach about 8% below
to 5% above 2010 levels by 2020, and 12% below to 10%
above 2010 levels by 2030. The large range is caused by
the uncertainty about whether the planned policies will
be implemented. Recent US policy assessments show
that emissions could stabilise or even increase between
2010 and 2020. Full implementation of all additional
planned policies covered by the Climate Action Plan is
expected to reduce emissions close to the level needed
to achieve the pledge by 2020, depending on how land-
use-related emissions are accounted for. By 2030, these
additional policies would achieve an emission level of
about 5% to 27% below the 2010 level, including land-use
emissions.

The enhanced policies we selected could achieve
additional emission reductions in key sectors such as the
power sector (including enhancement measures to
increase levels of clean electricity generation and
tightening energy efficiency standards of power plants)
and the industrial sector (improving energy efficiency),
and would further reduce emissions to about 17% to 38%,
below 2010 levels, by 2030. Such measures would have
co-benefits in terms of reducing air pollution and
reducing the dependence on fossil fuels.



Figure 11
Impact of climate policies on greenhouse gas emissions in South Korea
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Source: PBL FAIR/TIMER model; Ecofys & NewClimate Institute calculations

Historical greenhouse gas emissions (excluding LULUCF) are based on national inventories submitted to UNFCCC, the Third National Communication
(South Korea. Ministry of Environment, 2012). The emission projection does not include emissions from LULUCF, as these are also excluded from
South Korea'’s pledge.

Table
Impact of climate policies on greenhouse gas emissions (excluding LULUCF) in South Korea

2010 GHG Current policies Selection of possible mitigation enhancement

emissions, excl. measures (bottom-up scenario)

LULUCF

630 MtCO,e - Emissions Trading System - Enhancedrenewable energy target

1.2 % of global - Renewable energy target - Energy efficiency in buildings

emissions (incl. Result (absolute; relative to 2010 levels): - Improved vehicle efficiency standards

LULUCF) 585 to 640 MtCO,e; -7% to 2% by 2020 - Phase-down of hydrofluorocarbons
585 to 700 MtCO,e; -7% to 11% by 2030 Result (absolute; relative to 2010 levels):
11.6 to 12.6 tCO,e/capita by 2020 565 to 635 MtCO,e; -10% to 1% by 2020
1.2 t0 13.4 tCO,e/capita by 2030 450 to 535 MtCO,e; -15% to -29% by 2030

12.9-13.0 tCO,e/ 11.1t012.5 tCO,e/capita by 2020

capita 8.6 t010.3 tCO,e/capita by 2030
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Figure 12

Impact of climate policies on greenhouse gas emissions in Turkey
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Source: PBL FAIR/TIMER model; Ecofys & NewClimate Institute calculations

Historical greenhouse gas emissions are based on national inventories submitted to UNFCCC. For reporting reasons, the emission projections including

LULUCF are not presented, as these are similar to those excluding LULUCF.

Table 12

Impact of climate policies on greenhouse gas emissions (excluding LULUCF) in Turkey

2010 GHG
emissions, excl.
LULUCF

q05 MtCO,e
0.7% of global
emissions
(including
LULUCF)

5.3 tCO,e/capita

Current policies

- Renewable energy target
- Energy intensity target

Result (absolute; relative to 2010 levels):

485 to 690 MtCO,e; 21% to 71% by 2020
615 t0 1,165 MtCO,e; 52% t0 189% by 2030
5.8 to 8.2 tCO,e/capita by 2020

6.7 to 12.7 tCO,e/capita by 2030

Selection of possible mitigation enhancement

measures (bottom-up scenario)

- Enhanced renewable energy target

- Improved vehicle efficiency standards
- Phase-down of hydrofluorocarbons
Result (absolute; relative to 2010 levels):
440 to 660 MtCO,e; 10% to 64% by 2020
480 t0 1,015 MtCO,e; 19% to 151% by 2030
5.2 t0 7.8 tCO,e/capita by 2020

5.2 to 1.1 tCO,e/capita by 2030
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Figure 13

Impact of climate policies on greenhouse gas emissions in the United States

Including CO, emissions from land use
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Enhanced policy scenario (top-down)

Historical greenhouse gas emissions (excluding LULUCF) are based on national inventories submitted to UNFCCC, and LULUCF emissions from the
Sixth National Communication of the United States of America (United States, 2014).

Table 13

Impact of climate policies on greenhouse gas emissions (including LULUCF) in the United States

2010 GHG
emissions, incl.
LULUCF

5,905 MtCO,e
11.9% of global
emissions

18.7 tCO,e/capita

Current policies

- Vehicle efficiency standards

- Staterenewable energy targets (REN)

- ETS California

- Biofuel target

Result (absolute; relative to 2010 levels):
5,445 to 6,170 MtCO,e; -8% to 5% by 2020
5,250 to 6,465 MtCO,e; -12% to 10% by 2030
15.9 t0 18.0 tCO,e/capita by 2020

14.3t0 17.6 tCO,e/capita by 2030

Planned policies

- (O, standard for new and existing power plants

- Methane emission reductions in oil and gas
production

- Obama climate plan

Result (absolute; relative to 2010 levels):

4,715 to 5,905 MtCO,e; -1% to -21% by 2020

4,315 to 5,655 MtCO,e; -5% to -27% by 2030

13.8 to17.2 tCO,e/capita by 2020

11.7 to 15.4 tCO,e/capita by 2030

Selection of possible mitigation enhancement
measures (bottom-up scenario)

- Enhanced CO, standard for new power plants
- Improved vehicle efficiency standards

- Efficiency improvementin industry

- Phase-down of hydrofluorocarbons

Result (absolute; relative to 2010 levels):
4,400 to 5,565 MtCO,e; -6% to -26% by 2020
3,710 t0 4,920 MtCO,e; -17% to -38% by 2030
12.8 t016.3 tCO,e/capita by 2020

10.1t0 13.4 tCO,e/capita by 2030
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3 Results of enhanced policies
(top-down scenario)

PBL also explored an additional set of mitigation options
in a modelling framework. The impact of mitigation
options in the power, transport, buildings, and industry
sectors on energy-related CO, emissions in 11 of the 13
major emitting countries/regions were analysed (South
Koreas was excluded from this analysis due to data
constraints and EU data were based on a literature study)
(Figure 14). The options in the energy sector range from
specific energy efficiency measures, such as banning
traditional light bulbs and enforcing ‘A’ label appliances,
to broader policies, such as introducing passenger vehicle
efficiency standards and carbon emission standards for
power plants (for details, see Table 14). These options
were not tailor-made to specific countries/regions, but
were assumed to be implemented in a top-down way,

by making the same assumptions for countries/regions.
The outcomes are only explorative, but it is expected that
full implementation of these mitigation measures could
decrease emissions for each country, compared to under
current policies.

Implementation of these mitigation measures in the
United States could lead to major reductions in energy-
related CO, emissions in the power and transport sectors,
compared to under current policies. The reductions are
smaller compared to planned policies that also include
emission standards for power plants. The potential in
these sectors is large as existing fuel efficiencies in light
commercial vehicles and power plants are relatively low.

The same holds for Brazil and Japan, where the largest
potential to reduce emissions is in the transport and
industry sectors. For the latter sector, increased
efficiencies in steel production could have large effects,
partly because demand for these industrial products is
expected to rise.

For China and India, we identified the largest

opportunities for emission reductions to be in the power
and industry sectors. The explored mitigation measures
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in the electricity sector are particularly effective in India,
mostly because India has a high dependence on coal-
based electricity, both historically and in the PBL baseline
projections. The study shows that, for India, reductions in
the industry sector can be achieved by a combination of
the use of advanced steel furnaces, good housekeeping
and an improved clinker-cement ratio. In China, the
effect is mainly due to improved housekeeping. The
effects of increased efficiencies in steel and cement
production are relatively large in China and India, partly
because demand for these industrial products is expected
torise in the underlying scenarios. In China and the
European Union, substantial reductions could also be
achieved in the buildings sector, due to increased
efficiency in heating and insulation and by a ban on
incandescent light bulbs.

In Australia, Mexico and Turkey, the largest potential for
reduction is projected to be in the transport sector, due
to existing fuel inefficiencies, followed by the industry
and electricity sectors. For the last two sectors, significant
reductions can be achieved by a lower dependency on
coal and improved efficiencies. In Indonesia, certain
emission reductions can be achieved in all sectors, none
of the sectors in particular.

For Canada, the analysis shows that the largest potential
to reduce emissions can be found in the transport and
buildings sectors. Emission reductions in the transport
sector are mainly high because existing fuel efficiencies
are relatively low in Canada, while the level of private car
ownership is relatively high. Furthermore, insulation
measures in the buildings sector can be particularly
effective in Canada.

In the Russian Federation, the largest reduction potential
isin the industry sector. Here, the effects of an increased
efficiency in steel production are relatively large, in the
form of the use of advanced steel furnaces and the
implementation of good housekeeping measures.
Emission reductions in the transport sector are also high
because of low existing fuel efficiencies and a high level
of private car ownership.
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Table 14
Overview of policies analysed in the enhanced top-down policy scenario

1000 IbCO,/GWh (g50 gCO,/kWh) by 2015

Achieve standards as currently discussed in the EU
(a6-49 km/I for new passenger cars by 2030 for
developed countries, and by 2035 for developing

Maximum standard for clinker-to-cement ratios
of 65% by 2030, linearly decreasing from 2015

Implementation of efficiency measures between

Installation of most efficient steel blast furnace

A ban onincandescent light bulbs from 2015
onwards. To be replaced with compact fluorescent
lighting or light emitting diodes (LEDs)
Implementation of advanced heating and
insulation technologies, leading to a standard in
energy consumption of 15 KJ per square metre

of living space per heating degree day (HDD) for
newly built houses by 2030

Enforcement of ‘A’ [abel appliances between 2015

Implementation of 1m? solar PV for every
household between 2015 and 2030

Sector Policy/measure Target
Energy - Emission standard for new power plants (banon -
new coal-fired power plants)
Transport - Enhanced vehicle efficiency standards =
countries)
Industry - Improving the clinker-to-cement ratio -
- Improved energy efficiency in steel and cement
industries levels
- The use of advanced type steel furnaces -
2015 and 2030
types from 2015 onwards
Buildings - Light-bulb standard =
- Implementation of advanced heating and cooling
- Efficient appliances =
- Increased use of renewable energy
and 2030
Hydrofluorocarbons - Phase-down of production and consumption =

of HFCs

Implementation of a reduction scheme for the
production and consumption of HFCs in Article
5 and non-Article 5 countries, leading to an 85%
reduction by 2045 and 2035. This is based on
the North American 2014 HFC submission to
the Montreal Protocol. For further details see
Appendix A.5
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Figure 15

Impact of enhanced policy scenarios on narrowing the global greenhouse gas

emissions gap
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The impact of the identified enhancement measures for the 13 countries/regions,
narrowing the emission gaps in 2025 and 2030. The emission gap is based on th

History

Business-as-usual emission
levels (UNEP 2014)

Current policy trajectory
(UNEP 2019)

Emission levels consistent
with 2 °C target (UNEP 2014)
Enhanced policy scenarios
Bottom-up

Top-down

t Emission gap (UNEP 2014)

in selected areas for achieving additional emission reductions, on
e difference between emission levels of 2025 and 2030 consistent with

meeting the climate target of 2 °C (UNEP, 2014), and levels expected in those two years, based on current emission trajectories.

Table 15

The impact of mitigation enhancement measures on narrowing the emission gap to achieving the 2 °C target

by 2030

Global 2010
greenhouse gas
emissions, incl.
LULUCF

49.5 GtCO,e”

Current policies

- Current emission trajectories from the
implemented policies (Section 3.1.3 of UNEP’s
Emissions Gap Report 2014)

Result (absolute; relative to 2010 levels):

54.5 GtCO,e; 10% by 2020

59.0 GtCO,e; 19% by 2030

Selection of possible mitigation enhancement
measures (bottom-up scenario) (additional to
planned policies)

- Enhanced policy bottom-up scenario for
13 countries/regions

Result (absolute; relative to 2010 levels):

52.2 GtCO,e; 6% by 2020

52.9 GtCO,e; 7% by 2030

Planned policies (additional to current policies)

- Planned policies in 13 countries/regions
Result (absolute; relative to 2010 levels):
54.0 GtCO,e; 9% by 2020

58.0 GtCO,e; 17% by 2030

“Source: IPCC (2014). Note that the Edgar database gives 2010 emissions 0f 50.9
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4  The impact of mitigation
enhancement measures on
narrowing the emission gap to
achieve the 2 °C target by 2030

The selected bottom-up mitigation enhancement options
for 13 major emitting countries/regions are expected to
reduce global emissions by 2.3 GtCO,e by 2020 and 6.1
GtCO,e by 2030, compared to the aggregated emission
trajectory in this study, which is based on current policies.
This would be a reduction of around 1.7 GtCO,e by 2020
and 5.1 GtCO,e by 2030, compared to planned policies. It
should be noted that the impact of the planned policies
(compared to current policies) would already be a
reduction of 0.5 GtCO,e by 2020 and 1.0 GtCO, e by 2030,
which will mainly be the result of US policy proposals (the
Obama climate plan) and those of India. UNEP’s
Emissions Gap Report 2014 (UNEP, 2014) did not include
these planned policies in its global emission trajectory
based on current policies (see Figure 3.2 of UNEP, 2014).
The selected top-down mitigation enhancement options
for 11 of the 13 major emitting countries/regions would
achieve slightly larger reductions, in the order of 2.7
GtCO,e by 2020 and 7.4 GtCO,e by 2030, compared to the
aggregated emission trajectory in this study, which is
based on current policies.

To compare these reductions with the reductions needed
for achieving the 2 °C target, a comparison with the
emission gap can be made. The emission gap is
formulated here as the difference between global emission
levels in 2030 consistent with meeting the climate target of 2 °C,
and levels expected in that year based on current emission
trajectories. This differs slightly from UNEP’s Emissions
Gap Report 2014 (UNEP, 2014) in which the gap in 2030 is
defined as the difference between global emission levels
consistent with the 2 °C target versus the emission levels
expected if the pledge cases are extrapolated to 2030.

Similar to in UNEP’s Emissions Gap Report 2014 (UNEP,
2014), for the 2 °C pathway we also assume that only
modest emission reductions are achieved up to 2020,
followed by stringent mitigation. Most least-cost
scenarios in the literature, in contrast, are based on the
assumption that immediate action would begin in 2010 in
all sectors and countries/regions. As current emission
levels are above these least-cost pathways, such
scenarios cannot be regarded cost-optimal anymore. In
essence, the opportunity for achieving the 2 °C pathway
against the lowest costs from 2010 onwards has passed.
By postponing rigorous action until 2020, costs of

mitigation in the near term are lower, but will be much
higher and carry much greater risks later on, such as: (i)
higher rates of global emission reductions in the medium
term; (ii) greater lock-in of carbon-intensive
infrastructure; and (iii) greater reliance on negative
emissions.

This report uses the emission pathways that are
consistent with a likely chance of staying below 2 °C,
starting with delayed action until 2020 and following
cost-optimal paths afterwards (UNEP, 2014). These
pathways show emission levels of g7 GtCO,e (range
q0-48) by 2025, and g2 GtCO,e (range 30—-44) by 2030.
The projected 2030 emission level based on the UNEP’s
global emission trajectory, which is based on current
policies is 59 GtCO,e (UNEP, 2014). The emission
projections for the 13 selected countries/regions in the
UNEP report are similar to those in this study.

Reduction under our enhanced policy scenario will be 6.1
GtCO,e by 2030, implying that the selected enhancement
policies would narrow the global emission gap (as defined
in this study) for 2030 by about 36% (Figure 15). Additional
reductions through measures taken before 2020 are still
possible, and would reduce the risk of not achieving the

2 °Cobjectivein the long term. These additional
measures could be taken in the countries/regions
considered in this study as well as in other countries.

To summarise, the selected enhancement policies and
measures for the 13 major emitting countries/regions
would significantly increase current mitigation efforts,
and also deliver co-benefits and opportunities for them.
Yet, these policies and measures, together, would be
insufficient to keep global emissions on track to stay
below the 2 °C global temperature increase, or to achieve
the long-term goals as adopted by some countries. For a
2 °C pathway, very ambitious measures would have to be
implemented throughout all sectors (not only the
considered additional measures in the thirteen countries/
regions) and in a substantial number of other countries.

Notes

1 LULUCF = emissions and removals from activities relating to
land use, land-use change and forestry.

2 Forthe purpose of this report, greenhouse gas emissions
(unless otherwise specified) are the sum of the basket of
greenhouse gases listed in Annex A to the Kyoto Protocol,
expressed as carbon dioxide equivalents assuming a
100-year global warming potential.
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Introduction

This report provides an overview of projected
greenhouse gas emissions in 13 major emitting countries/
regions (Australia, Brazil, Canada, China, the European
Union, India, Indonesia, Japan, Mexico, the Russian
Federation, South Korea, Turkey and the United States)
up to 2030, taking into account the emission trajectories
based on the most effective current and planned climate
and energy policies, as well as selected enhanced
mitigation measures. These countries were responsible
for about 65% of global greenhouse gas emissions in
2010. Earlier studies (Roelfsema et al., 2014; Fekete et al.,
2013b) have explored the extent to which major emitting
economies are on track to achieving their 2020 pledges in
the Cancin Agreements made under the United Nations
Framework Convention on Climate Change (UNFCCC),

by analysing how much current and planned policies
contribute to reducing greenhouse gas emissions. This
report extends these earlier analyses for 13 countries/
regions, in several ways. First, the effect of most effective
current policies is analysed, in addition to planned

ones. As policies are subject to change, so this report
represents the current state of affairs. Second, this report
analyses the impact of a selection of enhanced mitigation
measures that are related to current national priorities.
Third, it projects the impact of these current, planned,
and enhanced policies up to 2030. Finally, in the executive
summary an estimation is presented of the aggregated
emission reduction that could result from the enhanced
policies to narrow the gap between the global emission
levels in 2025 and 2030 consistent with achieving the
climate target of 2 °C, and those that would result from
current and planned policies.

The impact of the most effective current and planned
policies on greenhouse gas emissions was estimated by
Ecofys & NewClimate Institute, IIASA and PBL. The
selection of current and planned policies was based on
literature research and expert knowledge. Ecofys &
NewClimate Institute based their calculations on existing
scenarios from national and international studies (e.g.
IEA’s World Energy Outlook 2014), as well as their own
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calculations of the impact of individual policies in various
subsectors. PBL based their calculations on the FAIR
policy and TIMER energy models, and IIASA’s were based
on their global land-use model GLOBIOM and global
forest model GgM.

A new element in this analysis is the inclusion of
enhanced policy scenarios. The analysis focuses on the
impact on the emission trajectories of a selection of
enhancement measures, which were selected based on
expert knowledge of policy makers and climate policy
analysts. The selection of the enhancement measures is
illustrative and not exhaustive. Therefore, this report
does not give a quantitative assessment of the full
climate and energy policy portfolio of possible
enhancement measures, but it tries to give a good
impression of the enhancement measures for the
selected countries/regions that go beyond current
domestic policies.

This study presents two variants of the enhanced policy

scenarios:

1. Enhanced bottom-up policy scenario: Bottom-up
analysis of selected country-specific mitigation
policies in promising areas for enhancement
measures, given the relevance and opportunities
(e.g. co-benefits)'in the national context (e.g. no new
coal-fired power plants in China);

2. Enhanced top-down policy scenario: Implementation
of sector-specific best available technologies.

The impact of the enhanced policy scenarios on
greenhouse gas emissions was estimated based on two
methods: (i) calculations by Ecofys & NewClimate
Institute based on existing scenarios from national and
international studies (e.g. IEA’s World Energy Outlook),
complemented with own calculations of the impact of
individual policies in various subsectors (Fekete et al.,
2013b) and (ii) calculations by PBL using the PBL FAIR
policy model (Den Elzen et al., 2014a) and the TIMER
energy model (Van Vuuren et al., 201g) for most of the



Box1.1 Exploring the impacts of enhanced policy scenarios

Indicating the possible impacts of enhancement measures in the context of various countries/regions is beset
with uncertainty. A real estimate would require an in-depth analysis of the potential to implement reduction
measures in the countries, something that could not be done within the context of this study (neither in terms
of the available tools nor within the time frame of the study). The tools used only allow a rough exploration

of possible impacts. The calculations of Ecofys & NewClimate Institute are based on a bottom-up method
which allows a more detailed assessment of the reduction potential, but does not take into account dynamic
feedbacks of the various measures (e.g. impacts on energy prices). The method implemented by PBL is based
on the IMAGE/TIMER energy model. This model is generally used to explore long-term climate policies for large
global regions. The focus here on the more intermediate impacts means that also more short-term dynamics
play a role such as the exact sub-sectoral interactions and feedbacks of various processes and technologies and
implementation dynamics. The outcomes can therefore not be used more than as an indication of the possible

impacts and are not suitable for interpreting the exact impact for individual countries. Such assessments
need to be based on individual country studies, using detailed country-specific models and insights of the
effectiveness of various measures at the country level.

Table 1.
Overview of policies analysed in the enhanced top-down policy scenario as applied for the countries selected for
this study
Sector Policy/Measure Target
Energy - Emission standard for new power plants - 1000 IbCO,/GWh (450 gCO,/kWh) by 2015
(ban on new coal-fired power plants)
Transport - Enhanced vehicle efficiency standards - Achieve standards as currently discussed in the EU
(a6-49 km/I for new passenger cars by 2030 for developed
countries, and by 2035 for developing countries). For
further details see Chapter 2 and Appendix A.2
Industry - Improving the clinker-to-cement ratio - Maximum standard for clinker-to-cement ratios of 65%
- Improved energy efficiency in steel and by 2030, linearly decreasing from 2015 levels
cementindustries - Implementation of efficiency measures between 2015 and
- Theuse of advanced type steel furnaces 2030
- Installation of most efficient steel blast furnace types from
2015 onwards
Buildings - Light-bulb standard - Abanonincandescent light bulbs from 2015 onwards;
to be replaced with compact fluorescent lighting or light
- Implementation of advanced heating and emitting diodes (LEDs)
cooling - Implementation of advanced heating and insulation
- Efficient appliances technologies, leading to a standard in energy consumption
of 15 KJ per square metre of living space, per heating
- Increased use of renewable energy degree day (HDD), for newly built houses by 2030
- Enforcement of ‘A’ label appliances between 2015 and 2030
- Implementation of 1m2 solar PV for every household
between 2015 and 2030
Hydrofluorocarbons - Phase-down of production and - Implementation of a reduction scheme for the production
(HFCs) consumption of HFCs and consumption of HFCs for Article 5" and non-Article 5

countries leading to an 85% reduction by 2045 and 2035.
This is based on the North American 2014 HFC submission
to the Montreal Protocol™. For further details see
Appendix A.5

“ List of Parties categorised as operating under Article 5, paragraph 1 of the Montreal Protocol (considered as developing countries).
http://ozone.unep.org/new_site/en/parties_under_articles_parai.php.

™ UNEP (2014b). See also: http://www.epa.gov/ozone/intpol/mpagreement.html.
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13 major emitting countries/regions, supplemented with
own calculations (Roelfsema et al., 2013; Roelfsema et al.,
2014), and using an updated baseline emission projection
(no climate policy) as used in OECD (2012) (hereafter
referred to as PBL baseline), but corrected for the
implementation of current policies. Emission projections
for all policy scenarios were extended to 2030, based on
existing scenarios and PBL TIMER model calculations and,
where applicable, on current and scenario targets for
2030. Both (i) and (ii) were supplemented with
calculations on land-use and agricultural policies using
IIASA’s global land-use model GLOBIOM and global forest
model GgM. The enhanced bottom-up policy scenario is
calculated by Ecofys & NewClimate Institute, PBL and
I1ASA and the enhanced top-down policy scenario is
calculated by PBL, building upon the study of Deetman et
al. (2012). As the latter scenario is only calculated by PBL,
no ranges can be given for expected greenhouse gas
emissions in this scenario.

It should be noted that the bottom-up and top-down ‘enhanced
policy’ scenarios aim to show that by replicating ‘best-in-class’
policies or progressing to identified benchmarks, it is possible to
significantly enhance current efforts. The selection of policies and
measures is illustrative and not exhaustive. The selected
enhancement measures are still insufficient to stay below 2 °C
global temperature increase, or to achieve long-term goals as
adopted by some countries/regions.

Chapter 2 describes the overall situation for the 13 major
emitting countries/regions, which includes an analysis of
the current and planned policies, and enhanced policy
scenarios. Itincludes a description of the method and the
country-specific assumptions of the first variant of the
enhanced policy scenario. Table 1.1 describes the
assumptions underlying the second variant of the
enhanced policy scenario used in the PBL TIMER energy
model. It focuses on the mitigation measures for the
sectors energy supply, transport, industry and buildings,
as adopted for 11 of the 13 major emitting countries/
regions (excluding South Korea and the EU). These
measures are not tailor-made to specific countries and
the outcomes are only explorative. The mitigation
options are described in more detail in Appendix A.

The only exceptions are the transport and HFC sectors,
for which the same assumptions are used for both
variants of the enhanced policy scenario, which are briefly
described in the country sections, and more extensively
in Appendix A.2 and Appendix A.5.

34

Note

1 Arecentreport by World Bank and ClimateWorks

Foundation provides an elaborate assessment and
quantification of the various benefits of mitigation
measures. The measures and sectors in that report partly
overlap with our current study; for example, World Bank
and ClimateWorks Foundation look at the sectors
transportation, industry and buildings. These benefits
include economic growth, job creation, improved crop
yields, energy security and energy saving, public health
improvements, and lives saved. See the tables in the
country sections for country-specific benefits, partly based
on this World Bank and ClimateWorks Foundation (2014)
report.






Country sections

This chapter summarises the results per country, for both current and planned policies, and under the enhanced
bottom-up policy scenario. The emission projections under the enhanced top-down policy scenario for the
selected countries/regions are also shown in the figures below, and are described in more detail in the last
sub-section of each country-section. It should be noted that Australia, Brazil, India and the United States are the
only countries in this analysis for which a clear distinction has been made between current and planned policies.
This chapter also briefly describes the co-benefits and opportunities in implementing these options for
mitigation enhancement.
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2.1 Australia

2.1.1 Summary of results

Under current policies, Australia’s emissions (including those decade, which would further increase emissions. Additional

from LULUCF) are estimated to be between 650 and 665 million measures in renewable electricity generation and reintroducing an
tonnes of carbon dioxide equivalent emissions (MtCO,e) by 2020 ambitious carbon pricing mechanism may reduce emissions to a
(16% to 19% above 2010 levels) and 670 to 760 MtCO,e by 2030 level of between 430 and 625 MtCO,e by 2030 (from 24% below

(20% to 36% above 2010 levels) (see Figure 2.1 and Table 2.1). to 12% above 2010 levels), dependent on the assumed price levels.
The expected increase, in contrast to earlier projections, is mainly ~ Only the lower end of the range would possibly bring Australia’s
due to the repeal of the Carbon Pricing Mechanism in August emissions back onto a pathway of achieving their earlier

2014. Australia is currently also considering to cut the Renewable ~ committed target for 2050 of 80% below 2000 levels. Increasing
Energy Target, a financial incentive that has successfully renewable electricity generation could have co-benefits, such as
stimulated the installation of renewable energy over the last stimulating economic development in remote areas.

Figure 2.1

Impact of climate policies on greenhouse gas emissions in Australia

Including CO, emissions from land use  Excluding CO, emissions from land use  CO, emissions from land use

Mt CO, eq per year Mt CO, eq per year Mt CO, eq per year
1000 1000 1000
800 — 800 — 800 —
600 — 600 — 600 —
) L4
é
400 — 400 — 400 —
200 — 200 — 200 —
1= 1= 1=
] ] ]
o ST T T T T o ST T T T ot T T T
1990 2000 2010 2020 2030 1990 2000 2010 2020 2030 1990 2000 2010 2020 2030
— History I Current policies [ ] Enhanced policy scenario (bottom-up) --e- Pledge
|:| Planned policies Enhanced policy scenario (top-down) —e— Kyoto target

Source: PBL FAIR/TIMER model; Ecofys & NewClimate Institute calculations

Historical greenhouse gas emissions (excluding LULUCF) based on national inventories submitted to UNFCCC. The LULUCF emission projections, resulting
from the current and enhanced policies, are based on the Climate Change Authority (2014). The Kyoto pathway is taken from Climate Action Tracker
(2014a0). See also Figure 2.2 for details of the enhanced top-down policy trajectory that is calculated by PBL only and, therefore, no range is presented.
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Table 2.1

Greenhouse gas emissions in Australia according to various policy scenarios, including and excluding LULUCF
emissions, by 2020 and 2030, relative to 2010 levels

Scenario

Including LULUCF

Pledge”

Kyoto pathway™

Current policies”

Planned policies”

Enhanced bottom-up policy scenario
Enhanced top-down policy scenario
Excluding LULUCF

Pledge

Current policies

Planned policies

Enhanced bottom-up policy scenario

Enhanced top-down policy scenario

2020 2030
[-24%:;-6%)]
3%
[16%; 19%)]
[18%; 22%)]

[20%; 36%]
[37%; 39%]

[-7%; 10%)] [-24%; 12%)]
5% -3%
[-25%; -6%)]

[15%; 18%]

[17%; 20%] [36%; 38%]

[-6%; 10%]  [-23%; 13%]
6% -1%

[18%; 35%]

“ The LULUCF emission projections are based on Australia’s Sixth National Communication

" The Kyoto pathway is taken from Climate Action Tracker (2014a).

Table 2.2

Overview of the policies analysed for Australia

Policy status Sector
Current policies Energy Supply
Energy Supply

Agriculture, Waste

Planned policies Energy Supply

Enhanced bottom-up
policy scenario

Energy Supply

Industry, transport

HFCs
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Policy/measure

Policies supporting the
implementation of the Renewable
Energy Target

Closure of 2,000 MW brown-coal-
fired power plants

Carbon Farming Initiative

Renewable Energy Target

Strengthen renewable energy
support

Carbon Pricing Mechanism

Phase-down of HFCs

Target

Target for renewable electricity

generation of 20% by 2020, set via Renewable
Energy Target Scheme, which aims to install
45 TWh renewable electricity (capacity)

by 2020 (of which g1 TWh from large-scale
renewable energy installations)

Closure of 2,000 MW brown-coal-fired power
plants and replacement by highly efficient
gas-fired power plants

Reduce the target for large-scale renewable
energy installations to 27 TWh of electricity
generation

Increase renewable electricity share by 1.35
percentage points per year, reaching 21% by
2020 and 35% by 2030

Reintroduce a strong carbon price

35% reduction in HFC consumption and
production by 2023, 70% by 2029, and 85%
by 2035



Table 2.3

Greenhouse gas emissions (including LULUCF) in Australia, according to various policy scenarios for 2005 and

2010, and by 2020 and 2030

Scenario 2005
MtCOz2e

Pledge”

Kyoto pathway™

Current policies 610

Planned policies
Enhanced bottom-up policy scenario

Enhanced top-down policy scenario

“Based on Australia’s Sixth National Communication.
" The Kyoto pathway is taken from Climate Action Tracker (2014a).

2.1.2  Results in detail

2.1.2.1  Copenhagen pledge

Australia has pledged to decrease its emissions by 5%,
15%, or 25% below its 2000 emission level by 2020,
including emissions from afforestation, reforestation
and deforestation. The higher (15% and 25%) reduction
targets are conditional on international action. According
to Australia’s Sixth National Communication, these
targets would result in respective emission levels of

537, 481 and q24 MtCO,e by 2020, including emissions
from LULUCF (Australian Government, 2013). Excluding
LULUCEF, the emission levels would be 510, 454 and

397 MtCO,e, assuming the same LULUCF emissions under
all scenarios’.

In addition to the 2020 pledge, Australia has a
commitment under the second commitment period of
the Kyoto Protocol (2013—-2020), to limit average yearly
emissions to 99.5% of 1990 base levels (a 0.5% reduction
compared to 1990 levels). However, after taking into
account special provisions of the Kyoto Protocol that
apply to Australia — which allow it to include
deforestation emissions in its base year (1990) — and

the Climate Action Tracker assessment of likely aggregate
credits due to Kyoto land-use change activities, the Kyoto
target could imply levels of greenhouse gas emissions
excluding LULUCF of 47% to 59% above 1990 by 2020,
based on the Climate Action Tracker (2014a).

2.1.2.2  Current policies

Under current policies, Australia’s emissions are expected
to reach levels of 650 to 665 MtCO,e by 2020 and 670

to 760 MtCO,e by 2030, including LULUCF. These levels
are 16% to 19% higher by 2020 and 20% to 36% higher

by 2030, compared to 2010 levels (Tables 2.1 and 2.3).

The lower limit of the range is based on a reference
scenario with a relatively high share of renewable
electricity by 2030.

2010 2020 2030
[425; 535]
590 [570; 600]
560 [650; 665] [670; 760]
[660; 680] [765; 775]
[520; 615] [430; 625]
585 545

Main policies. On the federal level, Australia has
established a Renewable Energy Target (RET), the Carbon
Farming Initiative (CFl), and recently passed the Direct
Action Plan through Senate, meaning that the ‘Emissions
Reduction Fund’ will come into force soon (Table 2.2).
The ‘Direct Action Plan’ proposed by the new government
has committed AUD 2.55 billion (about 1.8 billion euros)
to be putin an ‘Emissions Reduction Fund’ to implement
mitigation measures.?

Energy supply. The Australian Government has set a target
to achieve 20% of electricity production by 2020 from
renewable sources. This target should be achieved
through the Renewable Energy Target Scheme (RET). The RET
came into force in 2000 with the introduction of the
Renewable Energy (Electricity) Act. It provides financial
incentives for both small and large-scale renewable
electricity installations, aiming at increasing renewable
electricity generation capacity to g5 TWh by 2020
(Australian Government, 2014a). Electricity generation
from renewable energy sources is currently less than 15%,
so an increase to around 20% would be significant.

The Carbon Farming Initiative (CFl), started in 2011, is a
market based programme for sectors that were not
covered under the repealed Carbon Pricing Mechanism
(CPM): agriculture, forestry and waste. It provides a
framework for these sectors to generate emission
reduction credits and sell them to individuals or
organisations that voluntarily offset their emissions
(Australian Government, 2014a). Previously, credits from
the CFl were also accredited for use under the CPM.

The Emissions Reduction Fund (ERF) replaces the repealed
CPM and extends the CFl to other sectors. Through this
fund, the Government of Australia will purchase emission
reduction credits from mitigation projects, additionally to
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Table 2.4
Possible areas for enhancement measures in Australia

Area

Implications for the energy - Electricity sector share of emissions is

mix and greenhouse gas currently go%"

Increased renewable electricity generation

Reintroduce Carbon Pricing Mechanism

Can cover a large range of sectors

emissions - Overlap with carbon pricing
Mitigation potential and - Abundant renewable resources available (solar - Carbon price significant driver of reductions ***
costs power, wind power, hydropower, geothermal
power)™
Co-benefits - Economic developmentin remote areas™™" — Dependent on sector and mitigation measure
- Possibly job creation and retail competition in realised
electricity market™"*
Importance on national - Renewable energy target already exists and - Infrastructure already exists, as a mechanism is

level could be enhanced

“UNFCCC (2014a); " Geoscience Australia & BREE (2014); ™ Climate change authority (2014);

the demand from the voluntary market. The ERF includes
measures in the following areas: energy efficiency
improvements in the commercial buildings sector, using
the coal mine waste gas method3, cleaning up power
stations, and efforts in the transport sector and in large
industrial facilities (Clean Energy Regulator, 2014).
Projects currently run under the CFl will be absorbed by
the ERF. The impact of the ERF on future emissions has
been analysed in various studies, with varying results
(Gerardi, 2013; RepuTex Carbon Analytics, 2013; Hare et
al., 2013); therefore, the impact of this plan was not
included in our analysis.4

Power plant standard. The power plant standard is an
energy efficiency measure introduced in the electricity
sector to close down around 2000 MW of inefficient coal-
fired electricity production plants. Replacing them by
gas-fired power plants, as assumed here, will increase the
efficiency of electricity production and decrease CO,
emissions by 5 MtCO, against a baseline scenario (without
current policies) based on PBL calculations.

2.1.2.3 Planned policies

Energy supply. The Australian Government has announced
to cut the RET for large-scale installations from g1 TWh to
27 TWh by 2020 (Maher and White, 2014). This is expected
to slow down the installation of additional renewable
electricity plants. In our calculations for the planned
policies scenario, we assumed that the new target will

be achieved and renewable energy generation will have
decreased by 14 TWh by 2020, compared to the reference
scenario. According to our calculations, this would result
in emission levels of 660 to 680 MtCO,e by 2020 and 765
to 775 MtCO,e by 2030 (including LULUCF emissions)
(Table 2.3).

g0

already in place

ok

Pittock (2011); ™ Climate Change Authority (2012).

2.1.2.4 The enhanced bottom-up policy scenario

The implementation of enhancement measures could
decrease emissions by 50 to 125 MtCO,e by 2020 and by
75 to 320 MtCO,e5 by 2030, relative to those under the
current policies scenario (including emission reductions
in the LULUCF sector). Reduction levels for both years
depend significantly on the carbon pricing level, which
explains the large projected emission range (Figure 2.1).

Energy supply. Enhancement of the current renewable
energy target — as opposed to the planned decrease in
ambition - to best practice policy standards, and also
guaranteed continuation beyond 2020, could generate
substantial emissions reductions. Long-term targets
would provide security to investors and potentially
support job creation in the sector (Climate Change
Authority, 2012) (Table 2.4). For the enhanced policy
scenario, we assume an increase in the share of
renewable electricity of 1.35 percentage points per year.
This equals the average over the last decade of Germany
and the United Kingdom, countries with successful
renewable energy policy frameworks. This translates into
arenewable share of 21% in Australia by 2020, which is
slightly above the implemented target. In 2030, the share
of electricity generated by renewable energy
technologies would be 35%. According to Ecofys &
NewClimate Institute calculations, this would lead to
reductions of g3 MtCO,e below the current policies
scenario and 58 MtCO,e below the planned policies
scenario, by 2030. As the electricity sector is covered

by the carbon pricing mechanism (assumed to be
reintroduced, see below), there is strong overlap between
these policies. Implementing enhanced renewable energy
targets and providing financial incentives can, however,
provide investment security in times when the carbon
price may drop. It further assures that renewable energy
projects become an option for mitigation, whereas



Figure 2.2

Contribution of enhanced reduction measures per sector, for Australia
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without support they would be less profitable than other
projects for purchasing credits.

Reintroduction of a strong carbon pricing mechanism.
Considering the Australian Government’s decision to
repeal the Carbon Pricing Mechanism in August 2014,
emissions in Australia are projected to increase again.
Under the enhanced scenario, we assume that a strong
carbon pricing mechanism is reintroduced. Ecofys &
NewClimate Institute calculations use existing scenarios
developed by the Climate Change Authority of Australia
(201g), and adapt the projected emission reductions to
the reference scenario. Depending on the carbon price,
emissions could be reduced by 110 to 290 MtCO,e by
2030. In addition, emissions in the LULUCF sector would
also be affected, decreasing from 33 MtCO,e under the
current policies scenario to 10 to 19 MtCO,e under the
enhanced policies scenario, by 2030 (Climate Change
Authority, 2014). PBL also calculated potential reductions,
based on calculations by Roelfsema et al. (2013) that
assume a full implementation of the formerly
implemented pricing mechanism, and also reach the
same target level by 2020 as in the original mechanism.
The calculated reduction beyond the level under the
current policies scenario will be about 57 MtCO,e by 2030
(excluding LULUCF emissions), assuming the same
reduction effort against baseline levels (no climate policy)
for 2030 as for 2020, and a full overlap between the
pricing mechanism and the renewable energy targets.

HFC production and consumption. Under the enhanced
scenario, a phase-down schedule for production and
consumption of HFCs based on the 2014 North American

Amendment Proposal (Appendix A.5) is assumed.

For Australia, categorised as a non-Article 5 Party in

the proposal, this would imply a reduction in HFC
consumption to levels that will be 10% below the baseline
by 2018, 35% by 2023, 70% by 2029 and 85% by 2035

(US EPA, 201gb). The baseline for a non-Article 5 country
is calculated as 100% of average HFC consumption and
production and 0% of average HCFC consumption and
production in 2011 and 2012. According to the PBL and
Ecofys & NewClimate Institute calculations,
implementation of this reduction schedule in Australia
could resultin a reduction of about o MtCO,e by 2020 and
2 to 6 MtCO,e by 2030, below current-policy emission
projections. Projection by Ecofys & NewClimate Institute
are based on Australia’s Sixth National Communication
(Australian Government, 2013), which is lower than PBL’s
business as usual HFC emission projection.

2.1.2.5 The enhanced top-down policy scenario

PBL analysis explored the emission reduction potential
by implementing sector-specific technologies, as shown
in Table 1.1 and further discussed in Appendix A. Full
implementation of these top-down mitigation measures
and the land-use mitigation options described above
would decrease all greenhouse gas emissions in Australia
by about 75 MtCO,e by 2020 and 125 MtCO,e by 2030,
compared to the current policies scenario.

The impact of the mitigation options on the energy-
related CO, emissions is illustrated in Figure 2.2. Here we
focus on the mitigation measures of Table 1.1, related to
the energy-related emissions. The presented results
show a total impact lower than the reductionin all

P



greenhouse gases, as it excludes the reductions of the
HFC and land-use mitigation options, as described in the
sections above.

Figure 2.2 shows that the largest potential to reduce
energy-related CO, emissions is in the electricity and
transport sectors, and smaller potential in the industry
and buildings sectors (see also Table A.2 in Appendix A.6).
The mitigation measures in the electricity sector include
an average standard for new power plants of 450 gCO,/
kWh from 2015 onwards, which leads to no new coal fired
power plants after 2020. The additional reductions in the
transport sector come from the enhanced vehicle
efficiency standards, which are set as currently discussed
in EU (g6—-49 km/I for new passenger cars by 2035). The
effect is mainly due to the relatively low fuel efficiencies
in light commercial vehicles in this country and the large
car ownership per 1,000 inhabitants (World Bank, 2015).
In the building and industry sectors, the largest
reductions are shown by heating and insulation measures
and the enforcement of advanced type steel furnaces.

2.1.3
Pledge
The emission levels accounting for the implementation
of the pledges are given by the Sixth National
Communication of Australia.

Data sources and assumptions

Current and planned policies trends

Historical emissions were taken from the national
inventories submitted to UNFCCC. Historical LULUCF
emissions were taken from the Climate Change Authority
(2014). The emission projections for the period after

2010 by PBL and Ecofys & NewClimate Institute were
harmonised with these historical data.

Current policies calculated by Ecofys & NewClimate
Institute are based on the ‘no carbon price scenarios’ of
the Australian Climate Change Authority (2014). For the
planned policies scenario, we replaced 14 TWhin
renewable energy in 2020 with power from coal- and gas-
fired plants, maintaining the shares of the two fossil fuels
in electricity generation as under the current policies
scenario. LULUCF emission projections for current policies
were taken from the Climate Change Authority’s (2014)
‘no price’ scenario, while projections for enhanced
policies were taken from the ‘low price’ and ‘high price’
scenarios. For this report, we used Climate Change
Authority data instead of the data from the National
Communication because it includes fully consistent data
points for the complete time period covered here
(1990-2030).

g2

PBL's update for Australia first extended the projections
for current policies to 2030 using the PBL’s baseline
emission projection and the methodology of Roelfsema
et al. (2013). Key policies included in the analysis for
current policies were 1) the closure of 2,000 MW brown-
coal-fired power plants and replacement by highly
efficient gas-fired power plants, and 2) a renewable
energy target of 21.7% for 2020. For the projection of
current policies up to 2030, we assumed the same
emission reduction effort as for 2020, compared to those
under the baseline scenario.

Enhanced policies

For the enhanced policy scenario, Ecofys & NewClimate
Institute calculations considered enhanced renewable
energy targets and reintroduction of a carbon pricing
mechanism. We assumed that there is 100% overlap,
meaning that the emission reductions of the potential
pricing mechanism cover those of the increased
renewable energy share. For the carbon pricing
mechanism, we used the low and the high price scenarios
given by the Climate Change Authority (2014) and scaled
them to the current policies scenario.

PBL's analysis for enhanced policies included the same
renewable energy target for 2020 as the current policies
scenario, because the share of renewable energy in PBL’s
baseline scenario is already higher than the target. It
further includes a reintroduction of the carbon pricing
mechanism with the original emission target level. The
emission reduction due to the carbon pricing mechanism
was calculated in two steps. First, the national target level
for the carbon pricing mechanism (based on the national
baseline scenario) was corrected for a 60% coverage of
total emissions; and second, the target level was
subtracted from the corrected PBL baseline (accounting
for the 60% coverage), giving an emission reduction
against PBL's baseline scenario (without climate policy) of
about 65 MtCO,e by 2020. Australia’s Sixth National
Communication (Australian Government, 2013, see e.g.
Table 4.3) confirms that the pricing mechanism is
expected to resultin larger emission reductions
compared to other current policies (such as policies for
implementing the renewable energy target). For the
projection of enhanced policies to 2030, the same
emission reduction effort was assumed as for 2020,
compared with that under the PBL baseline scenario.
Similar to Ecofys & NewClimate Institute, PBL also
assumed 100% overlap between the carbon pricing
mechanism and renewable energy targets.



2.2 Brazil

2.2.1 Summary of results

Under current policies, Brazil is expected to reduce emissions

by about 10% to 13% below 2010 levels, by 2020, thereby
achieving its pledged emission level. Policies on the forestry
sector have a significant impact on total emissions; in particular
the enforcement of the Brazilian Forest Code and efforts to
reduce deforestation in the Amazon and Cerrado regions. The
impact of the proposed measures in Cerrado depends on the
success of policy implementation. If all implemented and planned
policies are successful, emissions (including those from LULUCF)
may reach 9% to 16% below 2010 levels by 2030 (Table 2.5).

The identified enhancement options for achieving additional

Figure 2.3

Impact of climate policies on greenhouse gas emissions in Brazil
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emission reductions are mainly in the LULUCF sector (including
enhancement measures related to cattle intensification) and

in the transport sector. Measures in these sectors may further
decrease emissions to levels of 15% to 26% below 2010 levels,
by 2030. Some of these policies have co-benefits; in particular in
improvements in cattle management and cattle product output.
Examples of such co-benefits connected to those improvements
are the smaller land requirement to produce the same amount
of output, thus sparing land for other uses, and reduced
deforestation.

CO, emissions from land use
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Historical greenhouse gas emissions (excluding LULUCF) are based on inventory data submitted to the UNFCCC (until 2005), energy-related CO, emissions
from IEA (2013a), and non-energy-related emissions from EDGAR 4.2 (JRC and PBL, 2012). The LULUCF emission projections, a range resulting from
planned and current policies (Table 2.6), are based on IIASA calculations. Historical land-use emissions are based on data from FAOSTAT. See also Figure q

for details on the enhanced top-down policy trajectory.
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Table 2.5

Greenhouse gas emissions in Brazil, according to various policy scenarios, including LULUCF emissions, by 2020

and 2030, relative to 2010 levels

Scenario

% relative to 2010 levels
Pledge

Current policies

Planned policies

Enhanced bottom-up policy scenario

Enhanced top-down policy scenario

Table 2.6

Overview of the policies analysed for Brazil

Policy status Sector

Current policies Forestry &
Agriculture
Energy Supply

Planned policies Forestry &
Agriculture

Enhanced bottom-up Forestry &
policy scenario Agriculture

Energy Supply

Transport

HFCs

a4

2020 2030
[17%; 22%])
[-10%; -13%)] [-9%; -12%)]
[-10%; -18%] [-9%; -16%]
[-15%; -22%]  [-15%; -26%)]
-17% -21%
Policy/measure Target

Implementation of the Brazilian
Forest Code for the Amazon region

10 Year National Energy
Expansion Plan
- Renewable capacity target

- Renewable mix target

National Plan on Climate
Change (2008)
- Renewable mix target

Implementation of the Brazilian
Forest Code for the Cerrado region
and the rest of Brazil

Intensification of cattle farming
(part of Low-Carbon Agriculture
(ABC) Plan)

Avoid recarbonisation of electricity
sector

Fuel efficiency in transport

Phase-down of HFCs

38 GW installed by 2022 (17.4 GW wind, 13.8 GW
biomass, 6.9 GW small hydropower installations)
and 114 GW large hydropower installations by 2022
41.4% REN share in total primary energy supply

16% REN (electricity, excluding hydropower)
by 2020

Keep emission intensity at 2015 levels

Achieve vehicle efficiency standards, as currently
discussed in the EU, with a five year delay (34.4
km/I for new cars by 2030 and 47.5 by 2035)

30% reduction in HFC consumption and
production by 2025, 60% by 2031



Table 2.7

Greenhouse gas emissions in Brazil, according to various policy scenarios, including and excluding LULUCF

emissions, for 2005 and 2010 and by 2020 and 2030

Scenario 2005
MtCO.e Including LULUCF
Pledge

Current policies 2,060
Planned policies

Enhanced bottom-up policy scenario

Enhanced top-down policy scenario

Scenario 2005
MtCO.e Excluding LULUCF
Pledge

Current policies 865
Planned policies
Enhanced bottom-up policy scenario

Enhanced top-down policy scenario

Results in detail

Copenhagen pledge

Brazil has pledged to reduce its emissions by 36% to 39%
by 2020, compared to the projections under their national
baseline scenario . The pledge will be implemented in

2.2.2
2.2.2.1

accordance with the principles and provisions of the
UNFCCC (UNFCCC, 2011) and is conditional to international
financing. It was originally proposed in November 2009
and submitted to the Copenhagen Accord on 29 January
2010. Brazil has regulated this pledge by law, under
National Decree No. 7390, December 2010 (Government
of Brazil, 2010). Brazil’s baseline scenario projections have
also been entered into law, under National Decree No.
7390 (3,235 MtCO,e by 2020).

2.2.2.2 Current policies

According to our assessment, the current policies scenario
results in a total greenhouse gas emission level of about
1,470 to 1,520 MtCO,e by 2020, which is well below the
pledged target, and between 1,490 and 1,540 MtCO,e

by 2030 (Table 2.7). Of these levels, about 990 to 1,120
MtCO,e by 2020 and 1,075 to 1,195 MtCO,e by 2030 are
emissions outside the LULUCF sector. LULUCF emissions
are about q85 MtCO,e by 2020 and g10 MtCO,e by 2030,
depending on the reference development (baseline
estimates taken from IIASA). The LULUCF emissions
projections are harmonised with historical 1990-2010
emissions from the FAOSTAT emission database

(for further details, see Section 2.2.3 and Box 2.1).

Main policies. Brazil has been implementing climate related
policies in all main emitting sectors. The largest emission

2010 2020 2030
11,975, 2,070]
1,690 [1,470;1,520] [1,490; 1,540]
[1,390; 1,520] 11,425; 1,540]
[1,330; 1,445] [1,260; 1,435]
1,410 1,350
2010 2020 2030
[1,080; 1,170]
900 [990; 1,120] [1,075;1,195]
[990; 1,120] [1,075;1,195]
[970; 1,085] [965; 1,140]
1,050 1,055

reductions in Brazil are to be expected from the
agricultural and forestry sectors, and high reductions
have been achieved in these sectors already. This is
mainly due to the already occurring reduction in
deforestation in the Amazon (Figure 2.3). There are
several policies that affect emissions in these sectors. In
2010, the Brazilian Government approved the Federal
Decree No. 7390, which lists sectoral plans and initiatives
to achieve emission reductions. In order to achieve the
targeted reduction in emissions from deforestation, an
Action Plan for Deforestation Prevention and Control in
the Legal Amazon (PPCDAm) and an Action Plan for
Deforestation Prevention and Control in the Cerrado
region (PPCerrado) have been implemented.
Furthermore, a Low-Carbon Agriculture Plan (ABC Plan)
has been implemented, targeting emission reduction in
the agricultural sector. Here we will concentrate on these
three plans through the fulfilment of the revised Brazilian
Forest Code which has been officially sealed through Law
12.651 and was ratified in 2012. In our calculations we
evaluate the implementation of the PPCDAm in the
current policies, PPCerrado in the planned policies, and
the ABC planin the enhanced policies. PPCerrado is
considered as planned policy, due to implementation
barriers. The main barrier for implementing the
PPCerrado is perceived to be the setting up of monitoring
systems similar to those being used for the PPCDAm and
reaching acceptance to enforce the targets.

Forestry and agriculture. If the policies on forestry and

agriculture as discussed above would be achieved, itis
estimated that the national LULUCF emissions would be
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960 MtCO,e by 2020 and 9o5 MtCO,e by 2030. The
contribution of each individual policy is discussed below.

The Action Plan for Deforestation Prevention and Control in the
Legal Amazon (PPCDAm) calls for an 80% reduction in the
annually deforested area in the Amazon Rainforest

by 2020, compared to the historical average over the
1996-2005 period. According to national projections,
which are based on annually deforested area and
assuming a constant average biomass density

(484 tCO,/ha), this would reduce emissions by roughly
760 MtCO,e by 2020. IIASA calculations are based on the
assumption that deforestation emissions already decline
in the IIASA baseline due to changes in socio-economic
drivers and therefore come to lower estimates of
emission reduction from deforestation by the PPCDAm.
Projections by IIASA estimate that the PPCDAm could
potentially reduce emissions by roughly 210 MtCO,e by
2020 assuming that the Forest Code is not implemented
for the Amazon (see further comment below).

Brazil belongs to the few non-Annex | countries (together
with India and Mexico) that currently have suitable
capacities and long experience in forest inventories and
monitoring (Romijn et al., 2012). Based on satellite
information, Brazil can track deforestation events at real
time and with high accuracy. Therefore, uncertainties in
emissions are likely to decrease in the future. Projections
of national and international models diverge because of
methodological differences (Groen et al., 2013).

Apart from action plans to curb deforestation, Brazil
announced policies to restore grazing land, in order to
increase productivity and carbon storage in grasslands.
According to Brazilian estimates, these policies could
achieve an annual emission reduction of 83 to 104 MtCO,e
(UNFCCC, 2011). However, according to IIASA calculations,
a reduction of this size would require additional
management measures for approximately 15% to 25% of
total Brazilian pasture area, assuming a constant and
generic carbon sequestration rate. This is about twice the
pasture area targeted by the policies, implying that there
are uncertainties regarding the average sequestration
potential and the implementation of the policy. We
therefore assumed that policies targeted at grassland
restoration will only realise 50% of the expected emission
reductions, resulting in a reduction of go to 50 MtCO,e by
2020.

Another policy that possibly could lead to higher carbon
sequestration in the future is forest restoration on
illegally deforested areas. The Brazilian Forest Code severely
restricts deforestation on private properties through
Legal Reserve and Areas of Permanent Preservation.
Legal Reserve forces private owners to set aside a certain
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share of their properties (e.g. 80% of the total property
area in the Legal Amazon) and forbid conversion of
natural vegetation on Areas of Permanent Preservation
that are environmentally sensitive areas. After a lot of
debate, the Brazilian Forest Code has now been revised.
However, the enforcement of the Forest Code has proved
to be challenging in the past and we assumed for these
estimates that the Forest Code will only be successfully
implemented for the Amazon region. IIASA calculations
project that the potential emission reduction resulting
from the Forest Code is in the order of go MtCO,e by
2020.

Energy supply and transport. In addition to measures related
to land use, Brazil states in its national 10-year plan for
Energy Expansion® that the country will triple its use of
‘new’ energy (excluding large hydropower installations)
by 2020: from 9 GW in wind and biomass energy and
small hydropower installations in 2010, to 38 GW by 2022
(17.4 GW wind power, 13.8 GW biomass, 6.9 GW small
hydropower installations). In addition, 114 GW from large
hydropower installations is planned. This would resultin
a16% share of renewable electricity (excluding large
hydropower installations) by 2020. If these targets are
achieved, they would result in significant emission
reductions by 2020. The current update also includes
additional policies (biofuel quotas) in the transport
sector, although these will have only a limited impact on
emissions.

Change compared to earlier analysis. Our 2020 emission
projections for Brazil, based on current policies, are
significantly lower than those in an earlier study
(Roelfsema et al., 2013). This is mainly due to the lower
projections for LULUCF CO, emissions in this study,
because we accounted for the most recent historical
emission trend.

2.2.2.3 Planned policies

Forestry. An additional measure in Brazil to reduce
emissions as analysed here is the Action Plan for
Deforestation Prevention and Control in the Cerrado region
(PPCerrado). PPCerrado calls for a 0% reduction

in the annual deforestation area in the savannahs,
compared to the historical 1999—-2008 average. When
assuming a constant biomass density (206 tCO,/ha)

in the savannah, this measure could avoid emissions
of about 130 MtCO,e by 2020, compared to national
projections. The main component in achieving this
reduction is the implementation of the Forest Code for the
Cerrado region and rest of Brazil. The new Brazilian Forest
Code is valid on a national level and could as such be
enforced in all of Brazil, through the implementation
of a strong monitoring system of deforestation and
forest degradation. IIASA calculations project that the



Table 2.8

Possible areas for enhancement measures in Brazil *

Intensification of cattle
farming™*

Implications for =
the energy mix and
greenhouse gas
emissions

Mitigation =
potential and costs

Co-benefits —

Importance on =
national level

Would induce land sparing
and reduce greenhouse gas
emissions from land-use change

Potential to reduce
deforestation

Costin the form of subsidy for
semi-intensive pasture farming

Improvements in cattle
management and cattle product
output

Reduce the pressure on
deforestation from the
expansion of cattle farming

Fuel efficiency in transport

Already high share of biofuels

Low-cost option in transport
sector”™™”

Fewer emissions of other
pollutants

Energy security through fuel
saving™

Reduce smog-related
respiratory and visibility
problems™

Fuel economy complements
other policies in the transport
sector well (biofuels, urban
mobility)

Avoiding recarbonisation of
electricity supply

Would keep carbon intensity at
current low levels (opposed to
the increase under the World
Energy Outlook Current Policies
scenario)

Would increase the share of
renewable energy

n/a

Renewable energy allows
participation of smaller players
in market, e.g. roof top solar
Reduce smog-related
respiratory and visibility
problems™

Stop recarbonisation trend
through the exploitation of
fossil fuel reserves

Avoid lock-in fossil fuel
structures

" Main sources: IRENA (2011a), Brazilian Ministry of Mines and Energy (2007), De Gouvello (2010), McKinsey & Company (2009a) and OECD, IEA (2011);

ok

.

*World Bank and ClimateWorks Foundation (2014);

implementation of the Forest Code for the whole of Brazil
is expected to reduce emissions from the LULUCF sector
by roughly 80 MtCO,e by 2020.

2.2.2.4 The enhanced bottom-up policy scenario
Implementing additional policies linked to current

trends and domestic circumstances in the transport

and the power sectors, emissions in Brazil could reach
970-1,085 MtCO,e by 2020 and 965-1,190 MtCO,e by 2030
excluding LULUCF (Table 2.7). With increased ambition
levels with respect to cattle farming intensification,
emissions in the LULUCF sector could be 850 to

840 MtCO,e by 2020 and 820 to 810 MtCO,e by 2030.

Forestry and agriculture. An enhanced policy scenario for
Brazil that has been analysed is that of Intensification cattle
farming. This policy could potentially be implemented as
part of the ABC agricultural plan. Brazil has a significant
cattle farming sector which is impacting the deforestation
development in Brazil (Alston and Libecap, 1999;
Bowman et al., 2011). Intensification of cattle farming
would spare land and decrease the pressure for
deforestation (Table 2.8). However, currently few
incentives exist for improving productivity in
management practices and incorporating best practices
in cattle farming. A significant amount of research and

Cohnetal. (2019);

McKinsey & Company (20094, p.100).

development has been done on best management
practices (boas prdticas); however, such practices are not
yet widespread, partly due to high up-front costs (Cohn
etal., 201g).

For the analysis of the enhanced policy scenario, the
[IASA economic land-use model was used. The policy was
analysed in the form of a subsidy for semi-intensive
pasture and the adoption of best management practices.
The subsidy was evaluated in the form of an annual per
hectare payment to all cattle ranches that adopt the
semi-intensive system. The [IASA analysis found that the
policy could potentially induce moderate sparing of land,
which in turn would lead to a moderate abatement of
emissions. One of the reasons that the policy only has a
moderate effect is that the subsidy is projected to lead to
an expansion of the livestock sector, thereby increasing
emissions from the agricultural sector. Our analysis
indicates that the policy could lead to reductions within
the range of 35 MtCO,e by 2020 and 25 MtCO,e by 2030
(Table 2.9).

Fuel efficiency in transport. Brazil has a substantial share of
biofuels in transport (roughly a quarter) and all cities with
more than 20,000 inhabitants are developing urban
mobility plans to improve transport in cities (Owen et al.,
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Table 2.9

Estimated greenhouse gas emissions” resulting from policies, as calculated by IIASA

MtCO,e/y
Current policies

Emissions source
Emissions from forestry
Emissions from agriculture
Planned policies Emissions from forestry
Emissions from agriculture

Additional intensification of
cattle farming

Emissions from forestry
Emissions from agriculture

2020 2030
480 410
480 495
400 350
475 495
360 300
480 520

Emissions are expressed in MtCO,e/y and separated into those from forestry and agriculture. Emissions from agriculture include CO,, N,O and CH,.

2012). However, little incentives for efficiency
improvement exist. In fact, there has been a trend
towards larger cars in the recent years, moving specific
fuel consumption upwards. With an increasing share of
light commercial vehicles in passenger transport,
developments in the fuel economy of these type of
vehicles largely influence the projected emissions.

For the enhanced policy scenario, we assume that Brazil
can complement its already existing mitigation policies in
transport with a fuel economy standard as described in
Appendix A.2. This means a linear development from
today’s level towards a fuel economy standard of

q7.5 km/I for newly sold cars by 2035. The impact of such
a standard would show in the medium to long term, in
terms of emission reductions, by changing the efficiency
of the overall stock as new cars are produced. Ecofys &
NewClimate Institute further assumed an emission factor
for biofuels that is 35% lower than the emission factor for
conventional fuels, and applied that factor to the share of
biofuels by 2020. According to PBL and Ecofys &
NewClimate Institute calculations, these enhanced
transport policies could lead to a decrease in emissions in
comparison to today, opposed to the increasing trend
with current policies. Relative to the current policies
scenario, reductions will be 12 to 37 MtCO,e by 2020 and
57 to 100 MtCO,e by 2030.

Avoid recarbonisation of electricity sector. Given fossil fuel
reserves, the carbon intensity of electricity supply is
currently expected to grow. Especially imported coal is
currently an economically attractive option. Promoting
renewable energy and as such investing in a long-term
sustainable infrastructure may counter this trend. Other
technologies aside from large hydropower installations
still have significant potential and their deployment can
involve smaller stakeholders and thus generate new
sources of income. In the enhanced bottom-up policy
scenario, emission intensity is assumed to remain at
current levels of 71 g/kWh (IEA, 2013¢). Our calculations
show that avoiding recarbonisation in that way has a
moderate impact on emissions in the short term, because
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our reference scenarios do not yetinclude a strong
increase in coal use. Keeping emission intensity at current
levels would - for the Ecofys & NewClimate Institute
analysis — lead to reductions of 7 MtCO,e by 2020 and

24 MtCO,e by 2030, compared to the current policies
scenario. For this scenario, the World Energy Outlook
Current Policies scenario (IEA, 2013¢) is assumed. In the
PBL analysis there is no effect, as the intensity level
decreases further under the PBL baseline scenario, which
already includes significant hydropower production and
bio-energy from co-fired power plants.

HFC production and consumption. A full implementation of
the reduction scheme for the production and
consumption of HFCs based on the 2014 North American
Amendment Proposal (Appendix A.5) is assumed. For
Brazil, categorised as an Article 5 Party” in the proposal,
this would imply a reduction in HFC consumption to levels
that would be 30% below the baseline by 2025 and 60%
by 2031 (US EPA, 2014b). The baseline for Article 5
countries is calculated as the sum of the 100% of the
average HFC consumption and production and 40% of
the average HCFC consumption and production, over the
2011-2012 period. PBL and Ecofys & NewClimate Institute
calculations show a reduction below the current policies
scenario of about o MtCO,e by 2020 and 14 to 15 MtCO,e
by 2030.

2.2.2.5 The enhanced top-down policy scenario

Full implementation of the top-down mitigation
measures (see Table 1.1) is projected to decrease all
greenhouse gas emissions in Brazil by about 110 MtCO,e
by 2020 and 190 MtCO,e by 2030, compared to the
current policies scenario.

The impact of the mitigation options on the energy-
related CO, emissions is illustrated in Figure 2.4 and in
Table A.2 (Appendix A.6). The largest potential to reduce
energy-related CO, emissions is in the transport and
industry sector. The assumed mitigation measures in the
transport sector are the same as in the enhanced bottom-
up scenario (see previous section). As existing fuel



Figure 2.q
Contribution of enhanced reduction measures per sector, for Brazil
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Impact of policies on energy-related CO, emissions for Brazil, per sector, under the enhanced top-down policy scenario. Reductions in this figure are relative

to the current policies scenario.

Box 2.1 Assumptions about and sources of LULUCF emissions (in detail)

The land-use emission projection for Brazil is to a large extent influenced by the harmonisation procedure
being used to link historical emissions to the projections by GLOBIOM. The approach selected for this project
is to harmonise the land-use emissions as provided by GLOBIOM to FAOSTAT estimates for the year 2010

(see Appendix B for further details of this procedure).

With this approach, the GLOBIOM estimated emissions are harmonised with the estimates as provided by
the FAOSTAT (roughly 420 MtCO,e from agriculture and 790 MtCO,e from Forest Land). However, there are
large uncertainties in the forest land-use emissions as of 2010 and large variations in the estimates have been
provided. As an example, the Brazilian Ministry of Science, Technology and Innovation (2013) has estimated
that the land-use change emissions in Brazil were roughly 420 MtCO,e in 2010. This estimate is based on a

deforestation rate in the Amazon area of 0.7 Mha/year as estimated by INPE-PRODES (2015) and a deforestation

rate in the Cerrado of 0.3 Mha/year as estimated by UFG-LAPIG (2015).

However, these national estimates are not taken into account within the FAOSTAT dataset which still provide
high estimates of land-use emissions. FAOSTAT emission estimates are applying area and carbon stocks data
as of FAO FRA 2010, which provides deforestation rate of 2.4 Mha/year for the whole of Brazil. To provide

a consistent approach between countries, the FAOSTAT estimates of land-use emissions was also used to
harmonise GLOBIOM numbers for Brazil. However, we do recognise that the choice of source of data to which

the GLOBIOM estimates are harmonised to has a large influence on the projections. If estimates of deforestation

rate for Brazil where to be provided in the FAO FRA 2015 in line with Brazilian estimates as above, the projected
LULUCF emission for Brazil would change significantly.
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efficiencies in transport are relatively low in Brazil, the
potential for reduction is relatively high. In the industry
sector, the largest emission reductions are achieved by
both the implementation of good housekeeping
measures and the enforcement of advanced type of steel
furnaces. The power plant standard in the electricity
sector has a relatively low impact, as the share of
renewable energy (especially hydropower) in this sector is
already substantial in the current policies situation. The
measures in the buildings sector have a relatively small
effect on emissions in Brazil compared to other sectors.
Within this sector the largest reductions are achieved by
the ban onincandescent light bulbs.

2.2.3 Datasources and assumptions

Pledge

The baseline national greenhouse gas emissions and
forestry CO, emissions projections were taken from
Brazil’s Second National Communications (Federative
Republic of Brazil, 2010).

Current trends

Projections by Ecofys & NewClimate Institute are based
on those in the World Energy Outlook 2013 Current
Policies scenario for energy-related CO, emissions, which
is up to 2030 (IEA, 2013c¢), the US EPA non-CO, emission
projections up to 2030 (US EPA, 2012), inventory data
submitted to the UNFCCC for historical information up

to 2005, energy-related CO, emissions from IEA (2013a),
and historical non-energy-related emissions from the
EDGAR g.2 database (JRCand PBL, 2012). World Energy
Outlook data were further updated with information
from the most recent Ten Year Energy Expansion Plan.
The PBL projections include projections as calculated by
the IMAGE TIMER energy model (Van Vuuren et al., 2014)
in an updated analysis including all policy options, and
results were harmonised with the emission trend as used
by Ecofys & NewClimate Institute.

Data on historical land-use emissions are from the
FAOSTAT data (http://faostat3.fao.org/faostat-gateway).
The projections of land-use emissions are based on
GLOBIOM model calculations of IIASA, and harmonised
with the historical emissions trend from the FAOSTAT
data.
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2.3 Canada

2.3.1 Summary of results

Under current policies, Canada’s emissions are projected to be
about 720 to 760 MtCO,e by 2020 and 665 to 815 MtCO,e by
2030 (excluding LULUCF emissions). Projected emissions that
include those from LULUCFs are lower, but this highly depends

on the projected LULUCF emissions, which is uncertain. Canada’s
policy with the largest projected effect is that on the fuel efficiency
standard for passenger vehicles, which is harmonised with US
standards and will be introduced in two phases. Another policy is
the carbon standard for newly built coal-fired power plants. This
standard is projected to have only a small effect on 2020 emission
levels, as it does not affect existing power plants. Under current

Figure 2.5

policies, Canada will not achieve its Copenhagen pledge of

610 MtCO, e by 2020 (excluding land-use emissions). Our analysis
assumes no significant additional effect of planned policies

for Canada.

Enhancement measures in the transport and power sectors and
the reduction in methane emissions could result in emission levels
of 680 to 720 MtCO,e by 2020 and 585 to 710 MtCO,e by 2030.
Although this represents a significant reduction in emissions
below the level under current policies, it would not be sufficient to
meet the Copenhagen pledge. A co-benefit of these policies is the
expected improvement in air quality.

Impact of climate policies on greenhouse gas emissions in Canada

Excluding CO, emissions from land use
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Source: PBL FAIR/TIMER model; Ecofys & NewClimate Institute calculations

Historical greenhouse gas emissions (including those from LULUCF) are based on national inventories submitted to UNFCCC. The LULUCF emission
projection is based on Canada’s Sixth National Communication (Government of Canada, 2014) (assuming a constant emission level after 2020).

See also Figure 2.6 for details of the enhanced top-down policy trajectory.
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Table 2.10

Greenhouse gas emissions in Canada, according to various policy scenarios, excluding LULUCF emissions,

by 2020 and 2030, relative to 2010 and 2005 levels

Relative to 2010"

Scenario 2020
Pledge -13%
Current policies [3%; 9%)]
Enhanced bottom-up policy scenario [-3%; 3%]
Enhanced top-down policy scenario -2%

2030 2020 2030

Relative to 2005"

-17%

[-5%; 17%] [-3%; 4%] [-11%; 11%)

[-17%; 2%] [-3%; -8%] [-23%; -4%]
-17% 7% -21%

“ Here reductions relative to 2010 excluding LULUCF are presented. The reductions relative to 2010 levels (including LULUCF) highly depend on the projected

LULUCF emissions. Reductions including LULUCF are different.

Table 2.11
Overview of the policies analysed for Canada

Policy status Sector Policy/measure Target
Current policies Energy Supply Standard for new power plants 420 gCO,/kWh from 1July 2015
Transport Efficiency standards light commercial 34.1 mpg (14.9 km/I) by 2017, 55 mpg
vehicles (23.2 km/l) by 2025
Efficiency standards heavy-duty trucks Differs per type of truck
Enhanced policies Energy Supply Strengthen renewable energy support Increase the share of non-hydro renewable
(bottom-up) energy by 1.35 percentage points per year,
up to 11% by 2020 and 25% by 2030
Transport Enhanced fuel economy Efficiency Achieve efficiency standards as currently
standards for light commercial vehicles implemented and discussed in the EU
(a47.5 km/I for new cars by 2030)
HFCs Phase-down of HFCs 35% reduction in HFC consumption and
production by 2023, 70% by 2029, and 85%
by 2035
Oil and gas Methane emission reductions 40% to 45% reduction from 2012 level by
2025
2.3.2 Results in detail 815 MtCO,e by 2030 (both excluding LULUCF emissions)

2.3.2.1 Copenhagen pledge

Canada has pledged to reduce its emissions by 17%
below 2005 levels, mirroring the target proposed by

the United States. Canada’s pledge is conditional on the
passing of domestic legislation. The emission target level
is 610 MtCO,e for 2020 (excluding land-use emissions),
compared to the 2005 level of 735 MtCO, e. Emission
projections that include LULUCFs are lower, but highly
depend on the projected LULUCF emission level, which is
uncertain (see Section 2.3.3).

2.3.2.2 Current policies

The most important national climate policies include

a carbon standard for new coal-fired power plants and

a fuel efficiency standard for light commercial vehicles
(Table 2.11). Current policies are expected to lead to total
emissions of 720 to 760 MtCO,e by 2020 and 665 to
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(Table 2.12).

Energy supply. The standard for coal-fired power plants
was published in September 2012 as a regulation under
the Canadian Environmental Protection Act (CEPA) of
1999. This standard will come into effectin mid-2015
(Environment Canada, 2012). Power plants constructed
after July 2015 will have to keep their emissions below
420 gC0,/kWh, which is the emissions intensity level of
Natural Gas Combined Cycle technology, a high efficiency
type of power generation using natural gas. We project
only a small effect of this standard on 2020 emissions
levels, because the standard does not affect existing
power plants (which may well be in operation for another
50 years), and because CCS-ready (carbon capture and
storage) power plants do not fall under this regulation.
Furthermore, the share of coal is also projected to



Table 2.12

Greenhouse gas emissions in Canada, according to various policy scenarios, excluding LULUCF emissions, for

2005 and 2010 and by 2020 and 2030

Scenario 2005 2010 2020 2030
MtCO.e

Pledge 610

Current policies 735 700 [720; 760] [665; 815]
Enhanced bottom-up policy scenario [680; 720] [585;710]
Enhanced top-down policy scenario 690 585
Table 2.13

Possible areas of enhancement measures in Canada

Area Increased renewable electricity generation Transport efficiency

Implications for the energy mix - Share of non-hydro renewable energy — Transportis currently the largest emitting
and greenhouse gas emissions only 2% in 2011"" sector™”

Mitigation potential and costs - High potential for wind and solar power” - Large mitigation potential”

P

Co-benefits - Improved air quality
- Job creation

pa—y

— Decreased household expenditure on fuels
— Improvements in air quality™"/*****
— Decrease in the emission of other pollutants

ek

Importance on national level - Several provinces have already adopted — Implemented vehicle efficiency standard could

renewable energy generation or capacity

i

targets

- Canadais amongst the top 5 countries

dk

investing in wind energy

ok

be further strengthened
— Substantial transport demand due to vast land
area”

Main sources: "SDSN & IDDRI (2014), “REN21 (2014a) "*Government of Canada (2014) ™" World Bank & ClimateWorks Foundation (2014) ****Caton &

Constable (2000).

decrease under national baseline scenarios, in favour of
natural gas.

The fuel efficiency standards limit the average emission
intensity of light commercial vehicles and heavy-duty
vehicles manufactured in Canada. While the standards
are less ambitious than those in for example the EU, they
reflect a significant improvement in comparison to
baseline levels and may lead to emission reductions
especially in the medium to long term. The fuel efficiency
standard for light commercial vehicles is harmonised with
US standards, and will be introduced in two phases. The
first phase covers the 2012-2016 period, and the second
phase, with higher standards, the 2017-2025 period. Full
implementation of these standards for light commercial
vehicles implies an average fuel economy of 19.6 km/I for
new passenger cars and 13.1 km/I for new light
commercial vehicles by 2025. This will be a respective
improvement of 41% and 37%, compared to model year
2010 (Environment Canada, 2014). The first phase and
second phase of the standards for light commercial
vehicles has already been included in the baseline
emission projection of Environment Canada. Emissions

from cars and trucks will decrease from around

150 MtCO,e in 2010 to 140 MtCO, by 2030 according to the
Government of Canada 2014 projections and to 105 MtCO,
according to the PBL analysis. Both projections take the
implementation of fuel efficiency standards into account.

2.3.2.3 The enhanced bottom-up policy scenario

The implementation of enhancement measures in

the areas of light commercial vehicles and renewable
electricity supply could decrease emissions to 680 to

720 MtCO,e by 2020 and 585 to 710 MtCO,e by 2030,
compared to the current policies scenario (both excluding
land-use emissions). This reduction can mainly be
achieved by increasing the share of non-hydro renewable
energy in the electricity supply. Although implementation
of these enhancement measures would resultin a strong
deviation from the current policies pathway, these
measures are not enough to meet Canada’s Copenhagen
pledge (Table 2.12).

Enhanced fuel economy standards for light commercial vehicles.

Canada has already introduced fuel efficiency standards
for new passenger vehicles and heavy-duty vehicles, as
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Figure 2.6

Contribution of enhanced reduction measures per sector, for Canada
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Impact of policies analysed in the enhanced top-down policy scenario, per sector, on energy-related CO, emissions in Canada. Reductions in this figure are

relative to the current policies scenario.

described in the current policies section. However, the EU
currently has stricter targets for new passenger vehicles,
up to 2025. A linear development from today’s level
towards a fuel efficiency standard of 47.5 km/I by 2030,
which is an extrapolation of EU standards (see also
Appendix A.2), could lead to a decrease in emissions
relative to those under the current policies scenario of
3t0 18 MtCO,e by 2020 and 18 to 3¢ MtCO,e by 2030.

Increase share of non-hydro renewable energy in the electricity
supply. Renewable energy accounted for 53% of total
electricity generation in Canada in 2012 (REN21, 20143).
The majority of this renewable energy generation is from
hydropower. The share of non-hydro renewable energy in
2011 was only 2% (Government of Canada, 2014). For the
enhanced policy scenario, we assumed that, from 2015
onwards, Canada will increase its share of non-hydro
renewable energy in its electricity supply at a pace that is
similar to that of Germany since the year 2000. This
implies a non-hydro renewable energy share of 1% by
2020 and 25% by 2030. We assume that the additional
power generation using renewable energy will first
replace coal-fired power generation, followed by oil-fired
and gas-fired power generation. Emission reductions
beyond current policies are expected to be 1to g2 MtCO,e
by 2020 and 6 to 58 MtCO,e by 2030, based on
calculations by PBL and Ecofys & NewClimate Institute.

Methane emission reductions from mining and oil and gas
extraction. Reducing methane emissions is one of the
interesting mitigation measures, which is as described in
the Obama Climate Plan for the United States, and
recently announced by the White House®. Our analysis
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shows that reducing methane emissions from the oil and
gas sector by 40% to 45% by 2025, compared to 2012
levels, would result in emission reductions of 13 to

24 MtCO,e below those under the current policies
scenario, according to Ecofys/New Climate Institute
calculations.

HFC production and consumption. Canada, together with the
United States and Mexico, has submitted the 2014 North
American Amendment Proposal to significantly decrease
HFC production and consumption. For Canada (as for
Australia), a full implementation of the proposal would
mean that HFC consumption will be reduced by 10%
below the 2008-2010 baseline by 2018 and 85% by 2035
(EPA, 2013b). Implementation of this proposal in Canada
could resultin a reduction, below the level under the
current policies scenario, of 2 to 9 MtCO,e by 2020 and
17 to 19 MtCO,e by 2030.

2.3.2.4 The enhanced top-down policy scenario

Full implementation of the top-down mitigation
measures (see Table 1.1) would decrease all greenhouse
gas emissions in Canada by about 25 MtCO,e by 2020
and 75 MtCO,e by 2030, compared to the current policies
scenario.

The impact of the mitigation options on the energy-
related CO, emissions is illustrated in Figure 2.6 and in
Table A.2 (Appendix A.6). The largest potential to reduce
energy-related CO, emissions is in the transport and
buildings sectors (Figure 2.6). Mitigation measures in the
transport sector are the same as those under the
enhanced bottom-up scenario (see previous section).



Emission reductions in this sector are relatively high
because existing fuel efficiencies are relatively low in
Canada, while car ownership per 1,000 inhabitants is
relatively high (World Bank, 2015). In the buildings sector,
the reductions are almost completely due to the
implementation of advanced heating and insulation
technologies. This is probably because of the large space
heating demand. Notable is the small effect in the
electricity sector. This effect is only small, because the
Canadian Government has already implemented a
standard for coal-fired power plants in its current
policies.

2.3.3 Datasources and assumptions

Pledge

The target for 2020 was calculated from the most recent
UNFCCC national inventory submissions.

Current trends

Ecofys & NewClimate Institute projections are based

on the with measures scenario from Canada’s Sixth
National Report on Climate Change (Government of
Canada, 2014). PBL projections used the IMAGE TIMER
energy model (Van Vuuren et al., 2014g) for an updated
analysis including all policy options, as summarised

in Table 2.11. The projections were harmonised with
historical 1990-2010 emissions from the UNFCCC National
Inventory Submissions for Canada. Forestry emissions
were also taken from the Sixth National Communications
of Canada.

LULUCF emissions

LULUCF emission projections for Canada are based on
their Sixth National Communications (Government of
Canada, 2014) and it is assumed that emission levels
stay constant after 2020. Canada’s LULUCF emissions

are highly correlated with the development of the forest
carbon stock, which is also foreseen as the main driver of
the negative LULUCF emissions from 2020 onwards. This
development is also foreseen in the IIASA projections

of LULUCF emissions for Canada. However, given the
notable impact of extreme natural disturbances such

as fire and outbreak of insect infestations on Canada’s
forests, the LULUCF projections for Canada are uncertain.
Another source of uncertainty is that of future forest
management activities and harvest levels. If the ongoing
restructuring of the Canadian forest sector will lead to
increased competitiveness of domestically produced
wood products, and if economic developments for main
trading partners continue to be positive, forest harvest
levels are likely to increase and will impact LULUCF
emission levels.

55



2.4 China

2.4.1 Summary of results

National policies from China’s 12th Five-Year Plan (FYP) and
12th FYP for Renewable Development are projected to lead to
approximately the same emission levels as would be required
to achieve the pledge for 2020 (13.5 GtCO2e, about 33% above
2010 levels). The expected emission levels under current policies
strongly depend on future economic growth and will range
between 14.7 and 15.4 GtCO,e by 2030 (including LULUCF),
which is about 46% to 53% above the 2010 level (Table 2.14
and Figure 2.7). The emission targets of China’s pledge and its
national policies are coupled to GDP, implying that the absolute
emission target is very uncertain.

Figure 2.7

Under policy enhancement measures in the forestry, transport,
buildings, and power sectors, and with reductions in hydro-
fluorocarbons, total emissions would keep increasing up to 2020
and subsequently would more or less stabilise up to 2030
(13.1t013.7 GtCO,e by 2030). All enhancement measures
considered here have large potential for co-benefits, most
importantly the improvement in local air quality. Air quality is a
concern China is aiming to tackle already, and policies such as
efficiency standards for passenger vehicles and buildings, and
limits to coal combustion support existing air pollution
mitigation policies.

Impact of climate policies on greenhouse gas emissions in China

Including CO, emissions from land use
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Source: PBL FAIR/TIMER model; Ecofys & NewClimate Institute calculations; IIASA GLOBIOM/GgM model

Historical greenhouse gas emissions (including LULUCF) are based on energy-related emissions (IEA, 2013a), non-energy-related emissions (EDGAR 4.2)
(JRCand PBL, 2012) and LULUCF emissions (FAOSTAT). LULUCF emission projections due to current policies (range) are based on FAOSTAT and model
calculations. The LULUCF emission projections for enhanced policies are based on IIASA model calculations. See also Figure 2.8 for details on the enhanced

top-down policy trajectory.
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Table 2.14

Greenhouse gas emissions (including LULUCF) in China, according to various policy scenarios, by 2020 and 2030,

relative to 2010 levels

Scenario
% relative to 2010 levels
Pledge

Current policies

Enhanced top-down policy scenario

Table 2.15

2020

33%

2030

[24%; 33%) [46%; 53%)
Enhanced bottom-up policy scenario [20%; 28%)] [30%; 35%)]

18%

Overview of the policies analysed for China

Policy status Sector

Current policies  Economy/
state wide

Energy Supply

Transport

Industry

Forestry
Enhanced Forestry &
bottom-up Agriculture

policy scenario Energy Supply

Transport

Buildings

HFCs

Policy/measure

Implementation of measures in the
12th Five-Year Plan (FYP)

Medium and Long Term
Development Plan for Renewable
Energy

Updates for renewable energy
capacity in12th FYP
- Electricity

Solar hot water
biofuel

Subsidies for hybrid and electric
vehicles, biofuel target
CAFE standard

Energy efficiency: Top 10,000
energy-consuming enterprises
programme

Promotion of afforestation and
sustainable forest management

Continued afforestation efforts after
2020

Increased renewable energy supply

Fuel efficiency in transport

Building efficiency

Phase-down of HFCs

26%

Target

A17% cut in CO, intensity by 2015 and a 16% reduction
in energy intensity by 2015, compared with 2010 levels
Increasing the share of gas in total primary energy
supply to 10% by 2020

Limiting coal consumption to a maximum of 4.2 billion
tonnes from 2020 onwards (coal cap)

-

1.4% REN (TPES) in 2015

- 420 GW hydropower, 200 GW wind, 50 GW solar, 30
GW biomass, 0.1 GW tidal by 2020 (700 GW in total).
And a total of 1,100 GW by 2030

- 800 million m? collector area

— 10 million tonnes ethanol, 2 million tonnes biodiesel

- Ethanol blending mandates 10% in selected
provinces

- Itis estimated that by 2020 cars will be produced
that will consume 5 litres/100km of fossil fuels

Energy saving targets for energy-intensive industries,
to be achieved by 2015. The target for steel producers
is 25%, for the non-ferrous metal industry 18%, and for
cement production 3%

Increasing the forest area by qo million hectares and
the forest stock volume by 1.3 billion m3. This is to be
achieved by 2020, relative to 2005 values

Yearly afforestation from 2020 to 2030, as promoted
earlier (2.67 Mha per year)

Increase the share of renewable energy in electricity
generation by 1.35 percentage points, per year, from
2015 onwards, up to about 44% by 2030

Achieve efficiency standards as currently discussed in
the EU with a five-year delay (34.4 km/I for new cars by
2030 and 47.5 km/I by 2035)

Current building standards for primary energy demand
for new buildings are replaced with highly efficient
standards

30% reduction in HFC consumption and production by
2025 and 60% by 2031
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Table 2.16

Greenhouse gas emissions in China, according to various policy scenarios, including LULUCF emissions, in 2005

and 2010 and by 2020 and 2030

Scenario 2005
MtCO.e

Pledge

Current policies 7,040

Enhanced bottom-up policy scenario

Enhanced top-down policy scenario

2.4.2  Results in detail

The following sections describe in detail the results

of various scenarios. All numbers in the following

sections involve uncertainties. For China, uncertainty in

projections is specifically large because of two reasons:

1. Historical data are uncertain and vary by up to 1 GtCO,
for 2010 (Guan et al., 2012)

2. The pledge and various policy targets depend on
future GDP growth, which is not predictable. Growth
rates over the last 10 years have been higher than
expected; however, recently, growth has seemed to
slow down. It is unclear how GDP growth will develop
up to 2020.

2.4.2.1 Copenhagen pledge

China’s pledge includes reducing its CO, emission
intensity (emissions per unit of GDP) by 40% to 45% by
2020, compared to 2005 levels, increasing non-fossil
energy to 15% by 2020 (including nuclear energy), and
increasing the forest coverage by 4o million hectares
and forest stock volume by 1.3 billion m3, relative to
2005 levels (UNFCCC, 20m). If this pledge is achieved,
China’s emissions are projected to be about 13.5 GtCO,e
by 2020. This number is based on energy-related CO,
emission projections of the ‘enhanced policy scenario’,
as published in the Second National Communication
(Government of China, 2012), which results in a reduction
in emission intensity of 45%. Industry-related CO, and
non-CO, greenhouse gas emissions supplement the data
toillustrate total greenhouse gas emissions (see details in
Section 2.4.3).

2.4.2.2 Current policies

Under current national policies (Table 2.15), China’s
emissions are projected to lead to approximately the
same emission levels as those required to achieve the
pledge by 2020. This reduction is mainly driven by the
renewable energy capacity targets defined in the 12th
FYP for Renewable Energy Development. Under current
policies, China would emit 12.5 to 13.4 GtCO,e by 2020
and 14.7 to 15.4 GtCO,e by 2030 (including emissions from
LULUCF) (Table 2.16).
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2010 2020 2030
13,505
10,130 [12,535; 13,420] [14,700; 15,415]

[12,135; 12,890]
11,940

[13,075; 13,660]
12,725

Main policies. National climate policies in China are
developing fast. Our assessment includes the most
recent economy-wide climate and energy policies for the
2011-2015 period, as established in the 12th FYP and the
12th FYP for Renewable Energy Development, as well as
targets for gas and limiting coal consumption set in the
National Action Plan on Climate Change® (2014-2020) and
the Energy Development Strategy Action Plan
(2014—2020)".

12th Five-Year-Plan. The 12th Five-Year-Plan was published in
March 2011, and includes translations of the voluntary
international commitments (pledges) into domestic
policies (China National Energy Administration and

China National Renewable Energy Centre, 2012). It
contains the following climate and energy targets: (i) a
CO, intensity target aimed at a 17% decrease in carbon
dioxide emissions per unit of GDP, between 2011 and
2015; (ii) a non-fossil target aimed at increasing the share of
non-fossil fuels (including nuclear energy) in primary
energy consumption from 8.3% in 2010 to 11.4% by 2015;
(iii) an energy-intensity target aimed at a 16% decrease in
primary energy consumption per unit of GDP, between
2011 and 2015. As to the land-use sector, the 12th Five-Year-
Plan targets to afforest an additional 12.5 million ha of
land and increase the forest stock by an additional 600
million m3, relative to 2005 levels by 2015. This continues
the trend of the previous 11th Five-Year-Plan, where
support was directed to afforestation projects and
enhancements of sustainable forest management, which
reportedly led to the afforestation of 24.67 million ha of
land (Government of China, 2012).

These targets are supported by numerous supportive
policies, such as the Top 10,000 Energy Consuming Enterprises
programme", financial incentives for renewable energy, and
efficiency labelling and standards.

We also analysed the effect of additional renewable
capacities, for which the targets were increased more
than twofold for some technologies in the 12th Five-Year
Plan for renewable energy development (China National



Energy Administration and China National Renewable
Energy Centre, 2012), compared to the previous version
from 2007. The 12th FYP also contains targets for 2020;
the installed renewable energy capacity target for 2020 aims
at g20 GW of hydropower, 200 GW of wind power, 50 GW
of solar power and 30 GW of biomass power (total target
of 700 GW). This 2020 target will be extrapolated to 1,700
GW renewable energy capacity by 2030. Additionally, the
Medium and Long Term Development Plan for Renewable
Energy contains targets for increasing solar thermal water
heating (800 million m? area of solar thermal collectors by
2020) and use of biofuels (10 million tonnes ethanol,

2 million tonnes biodiesel by 2020). The plan also
contains targets of a smaller order of magnitude for
biogas and geothermal heat (National Development
Reform Commission, 2007). In terms of transport, the
plan also contains a fuel efficiency standard starting in
2015, and a standard of 20 km/I by 2020 is currently under
review (Braun et al., 2014). Furthermore, subsidies exist
for hybrid and electric vehicles.

Cap on coal and a target for the share of gas. Finally, we also
analysed the targets for gas and for limiting coal
consumption as set in the National Action Plan on Climate
Change (2014—2020) and the Energy Development
Strategy Action Plan (2014-2020), i.e. (i) a fossil target
aimed at increasing the share of gas in total primary
energy supply to 10% by 2020, and (ii) limiting coal
consumption to a maximum of 4.2 billion tonnes from
2020 onwards (coal cap). This target of 4.2 billion tonnes
of coal can be converted into about 2,200 Mtoe (million
tonnes of oil equivalent), based on the assumption of an
average heating value of coal in China of 22.4 MJ/kg coal
(Sun, 2010) and a world average of 30.1 MJ/kg coal®.
According to the World Energy Outlook 2014 (IEA, 2014),
coal consumption in 2012 was 1,977 Mtoe. In order to limit
coal consumption to 2,200 Mtoe, a maximum increase in
consumption of 11% is allowed between 2012 and 2020,
and this should stabilise thereafter. Under PBL’s current
policies scenario, historical coal consumption before 2012
was similar to the World Energy Outlook 2014 trend. The
increase towards 2020 will be about 10%, which is below
the growth rate that corresponds with the cap of 2,200
Mtoe. Coal consumption is projected to stabilise
thereafter. In the PBL calculations, this peaking of coal
consumption is already due to the renewable energy
policies as stated in the 12th Five-Year-Plan, therefore no
additional policy is required. The same holds for the gas
share target of 10% for 2020. In the calculations of Ecofys
& NewClimate Institute, the cap on coal will also have a
limited impact by 2020. However, with the assumption
that coal consumption will not increase further
thereafter, the cap limits emissions in 2030 and thus will
have an impact in that year. The assumption that the use
of coal will notincrease after 2020 is based on recent

developments of actual decreasing coal consumption in
China and on discussions about peaking coal as a
prerequisite to peak emissions by 2030 at the latest.

The Air Pollution Control Action Plan (Government of China,
2013) further bans construction of coal fired power plants
in various regions. While this helps to reduce local air
pollution, the overall effect on emissions is unclear, as the
same capacities could be moved to other geographic
regions.

Change compared to earlier analysis. Our estimates for China
of the 2020 emission projection resulting from the
current policies are significantly higher than in the
previous analysis (Roelfsema et al., 2013). This results
from a change in the underlying data set: the current
update takes into account China’s Second National
Communication which provides emission projections and
illustrates the upper end of the range in the results.

The update of the World Energy Outlook and US EPA data
also affects the results, shifting the numbers slightly
downwards (lower end of current update’s range).

The PBL analysis has also been updated, by including the
impact of the subsidy policy for electric cars next to the
measures from the 12th Five-Year Plan and the renewable
capacity targets from the Five-Year Renewable Energy
Plan. The PBL update did not have a significant effect on
the results compared to the previous analysis.

2.4.2.3 Planned policies

Other policies. A pilot ETS scheme at the national level is
being planned and according to most recent information
to startin 2020 (Chen and Reklev, 2014), and an emission
control target defined in terms of industrial value added.

2.4.2.4 The enhanced bottom-up policy scenario

While the enhancement measures will have a moderate
impact on emissions by 2020, the reductions below

the planned scenario by 2030 will be approximately

1.7 GtCO,e according to the Ecofys & NewClimate Institute
analysis, only due to the measures considered here. In the
PBL analysis, the reduction is lower — about 1.6 GtCO,e -
due to the lower emissions projection under the current
policies scenario, resulting from an increasing renewable
share in the power sector after 2020.

The Ecofys analysis is based on the World Energy Outlook
current policies scenario, which shows a stabilisation
trend in renewable energy. In the PBL TIMER energy
model calculations the renewable share increases due to
the assumed ongoing renewable investments after 2020,
and also due to the learning effects of installed
renewable capacity. Nevertheless, both emission
projections for the enhanced bottom-up policy scenario
of PBL and Ecofys & NewClimate Institute almost lead to
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Table 2.17

Possible areas of enhancement measures in China*

Area

Implications for
the energy mix
and greenhouse
gas emissions

Mitigation
potential and
costs

Co-benefits

Importance on
national level

Renewable energy target Transport efficiency

Largest emitting sector

Large renewable
energy potential
Costs decrease fast

Air quality

Strong growth in
electricity demand
Strong renewable
energy industry

Mostly negative to low
costs™

Air quality; premature
deaths from air
pollution avoided
Energy security
through fuel saving™
Reduce smog-related
respiratory and
visibility problems™

wkk

*

Vehicle efficiency
standards already
being discussed

Building efficiency

Potential to avoid lock-
ininefficient structures

Increased comfort
Decrease local air
pollution from
residential heating;
reduce air-quality-
related mortality™
Job growth™

Strongly growing
emissions from the
buildings sector
through increased
demand

Forest cover

Source of carbon
sequestration

Large afforestation
potential

Air quality
Reduced risks of
landslides

Strong trend of
afforestation efforts

“Main sources: World Bank and ClimateWorks Foundation (2014), Ecofys and Wuppertal Institute (2014), IEA (2013¢), Fekete et al. (2013a), World Bank and
Government of the People’s Republic of China (2007), Richerzhagen et al. (2008), Government of China (2013), ICCT (2014a), Braun et al. (2014), Grantham

ok

Institute for Climate Change (2010); ** Grantham Institute for Climate Change (2010), Page 24;

a stabilisation of emissions at 2020 emission levels in
China, at about 13 to 14 GtCO,e (excluding LULUCF
emissions).

Main policies. The measures chosen here are mostly
directed at reducing local air pollution and at the same
time achieving highest possible greenhouse gas emission
reductions (Table 2.17). They include a renewable energy
target and efficiency improvements in transport and
buildings. Additionally, we analyse the impact of
enforcement of targets for afforestation and significant
reductions in HFCs (Table 2.15).

Forestry; The implementation and achievement of targets
concerning national forest cover for 2030. There are several
nationwide programmes that support afforestation and
plantation of forests. National Forest Protection
Programme (Barr and Cossalter, 2004; FAO, 2011) has
stopped logging of natural forests at the upper reaches of
the Yangtze and Yellow rivers, China Fast-Growing and
High-Yield Plantation Programme (Jiang and Zhang,
2003) has heavily supported pulpwood plantations, and
the Grain for Green Program (Liu and Wu, 2010;
Dhiyoung, 2002; Deng et al., 2014) is supporting
afforestation efforts by farmers. There is also a strong
focus on the protection of wetlands, with a target of over
60% of the natural wetlands being protected by 2020.
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World Bank and ClimateWorks Foundation (2014).

The various protection and plantation-supporting
policies have been very effective in promoting
afforestation, and China’s forest cover has increased
steadily during the last decade. In this scenario we
assume that China would continue to promote
afforestation efforts beyond the 2020 target as of China’s
Copenhagen pledge (UNFCCC, 2011). Assuming the same
yearly level of afforestation effort after 2020, the policy
would then aim to increase the forest coverage by about
27 million hectares, compared to the 2020 level. Based on
current policies, IIASA calculations estimate that the
forest cover would increase by 9 million hectares by 2030,
relative to the 2020 level. An additional 18 million
hectares of afforestation could potentially be reached,
which would lead to an additional uptake of carbon.
However, it is highly uncertain whether the additional

18 million hectares of land can be afforested. [IASA
calculations estimate that only 0.2 million hectares of the
additional 18 million hectares of afforestation can be
fulfilled through the considered enhanced policy
scenario. Furthermore, even though the total
afforestation efforts are large, afforestation in China also
raises environmental concerns following the vast
deployment of exotic tree species and afforestation of
naturally treeless areas, such as for the Tibetan highlands.



Energy supply; renewable energy target. For the enhanced
policy scenario for China, we assumed the same
enhanced renewable energy policy as assumed for
Australia and Canada. This implies reaching a share of
around 44% renewable energy in electricity supply
(excluding nuclear energy) by 2030 (2012: share 20.1%).
The additional generation from renewable energy
replaces coal-fired generation first, followed by oil and
gas. This policy, in combination with the coal
consumption cap in the current policies, leads to a
situation where no new coal-fired power plants are being
built after 2020. Emission reductions beyond the current
policies scenario are expected to be 395 to 500 MtCO,e by
2020 and 900 to 1,400 MtCO,e by 2030, based on PBL and
Ecofys & NewClimate Institute calculations. This target is
in line with the Renewable Energy Roadmap 2030 (IRENA,
2014), according to which China could increase its share of
renewable energy in the power sector from 20% to nearly
40% by 2030. These targets assume a substantive growth
in wind, solar and hydropower.

Transport; Fuel efficiency improvements. Private vehicle
ownership has increased strongly in China, over the last
years, and this trend is expected to continue. Urban
transportis currently one of the main causes of local air
pollution in Chinese cities. A light commercial vehicle
standard starting in 2015 is already in place and a
standard of 20 km/I by 2020 is currently under review
(Braun et al., 2014). We assume this standard could be
enhanced and kept at an ambitious level after 2020. With
an efficiency standard of 47.5 km/I, to be implemented by
2035, transport emissions would peak in 2025, in spite of
a continuously increasing trend in activity. According to
our analysis, this would decrease emissions by 1to

54 MtCO,e by 2020 and 7 to 50 MtCO,e by 2030, below the
current policies development, based on calculations by
PBL and Ecofys & NewClimate Institute.

Buildings; efficiency improvements. Residential housing and
commercial floor space is increasing strongly in China due
to a high level of new construction. Efficiency
improvements in buildings would lead to additional
emission reductions of about 16 to 75 MtCO,e by 2020
and 132 to 200 MtCO,e by 2030, beyond those under
current policies. In the analysis by Ecofys & NewClimate
Institute, current building standards are replaced with a
maximum primary energy demand of 50 kWh/m2/a for
new buildings, starting today. Based on a reference
building in Shanghai, we estimate that current Chinese
standards imply a primary energy demand of around

120 kWh/m2/a. Additionally, we assume an autonomous
efficiency improvement of 1% per year. In the PBL
analysis, the implementation of advanced heating and
insulation measures was assumed. This encompasses a
gradual installation of advanced insulation in newly built
houses between 2015 and 2030 and a 10% improvement
in the energy efficiency of water heating. The PBL
estimates are at the lower end of the presented reduction
ranges.

Co-benefits of enhancements in current building
standards consist of energy saving and increasing
comfort levels for end users, and reducing pollutant
emissions from direct fuel combustion in cities.

HFC production and consumption. A full implementation of
the reduction scheme for the production and
consumption of HFCs based on the 2014 North American
Amendment Proposal (Appendix A.5) is assumed. For
China, categorised as an Article 5 Party in the proposal,
this would imply a 30% reduction in HFC consumption
below the baseline by 2025 and a 60% reduction by 2031
(US EPA, 2014b) (see Brazil). The PBL and Ecofys &
NewcClimate Institute calculations show a reduction
below the current policies scenario of about o to 185
MtCO,e by 2020 and 150 to g60 MtCO,e by 2030.

2.4.2.5 The enhanced top-down policy scenario

Full implementation of the top-down mitigation
measures will decrease all greenhouse gas emissions in
China by about 595 MtCO,e by 2020 and 1,975 MtCO,e by
2030, compared to the current policies scenario.

The impact of the mitigation options on the energy-
related CO, emissions is illustrated in Figure 2.8 and in
Table A.2 (Appendix A.6). The largest potential to reduce
energy-related CO, emissions is in the buildings,
electricity and industry sectors (Figure 2.8). In the
buildings sector, reductions could mainly be achieved by
a ban onincandescent light bulbs, followed by the
enforcement of ‘A’ label appliances. In the industry
sector, increased energy efficiency through the
implementation of good housekeeping could lead to
substantial reductions in the steel and cement industries.
The effects of increased efficiencies in steel and cement
production are relatively large for China, because this is a
large sector in China and demand for these industrial
products is expected to rise (Deetman et al., 2012).
Additional reductions in the transport sector are low,
because China already has implemented current policies
in this sector.
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Figure 2.8

Contribution of enhanced reduction measures per sector, for China

Energy-related o, emissions (Mt CO, peryear)
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Impact of policies analysed in the enhanced top-down policy scenario, per sector, on energy-related CO, emissions in China. Reductions in this figure are

relative to the current policies scenario.

2.4.3 Datasources and assumptions

Pledge

As China only makes available two inventory years which
do not have the same scope and are thus not directly
comparable, the projection of Ecofys & NewClimate
Institute uses a combination of international data sources
for energy-related emissions (IEA, 2013a) and non-
energy-related emissions (EDGAR 4.2), and inventory
data for LULUCF to determine historical emissions until
2070.

For the PBL projection the historical emissions were
taken from the energy-related emissions (IEA, 2013a),
non-energy-related emissions (EDGAR 4.2) JRCand PBL,
2012) and LULUCF emissions (FAOSTAT).

The pledge illustrated here consists of energy-related CO,
emissions from the Second National Communication of
China (‘enhanced policy scenario’) and CO, process
emissions and non-CO, emissions as indicated in the next
section.

Current policies

The greenhouse gas projections of Ecofys & NewClimate
Institute are based on the energy-related CO, emission
projections in the current policies scenario of the World
Energy Outlook 2014 (IEA, 2014), the US EPA non-CO,
emission projections up to 2030 (US EPA, 2012), the
energy-related CO, emission inventory data submitted to
the UNFCCC for historical information up to 2005, and the
historical non-energy-related CO, emissions from EDGAR
q.2 (JRCand PBL, 2012). For projections of non-energy-
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related CO, emissions, the growth rates from the I[EA’s
Energy Technology Perspectives 2010 were applied.

For the LULUCF emission projection, it is assumed that
emission sinks will become slightly smaller (by 20%
relative to 2005) and that emissions from forest and
grassland conversion will remain stable.

For the projections of PBL, we use the IMAGE TIMER
energy model (Van Vuuren et al., 2014) for an updated
analysis including all policy options as summarised in
Table 2.15. For LULUCF emission projection the
quantification is based on GLOBIOM and GgM model
calculations of IIASA.

The targets have been analysed for the year 2015 using
the reference projections as described above, except for
the Second National Communication, which did not
contain enough detail on energy projections. The
CO,-intensity and energy-intensity targets and the
non-fossil-fuel target for 2015 are achieved in all PBL
baseline (no climate policy) projections. As the policies
from the 12th FYP are already included in the current
policies scenario of the World Energy Outlook 2013, these
targets do not lead to any further reductions.

Uncertainty. The effect of the various policies on emission
reductions compared to the PBL baseline projections is
uncertain, for several reasons. First, historical emissions
are uncertain, as for example illustrated recently by Guan
et al. (2012). Despite this uncertainty, it is known that
emissions in China have increased faster than previously
expected, and reached around 11 GtCO,e in 2010 (JRC and



PBL, 2012). Second, the baseline projections are
uncertain, as is illustrated by the large range of emissions
by 2020, with a difference of about 2.2 GtCO,e between
the highest and lowest projection for current policies.
Third, the effect of CO, intensity targets and energy
intensity targets depends on future GDP growth. Higher
economic growth would make it easier to achieve the
intensity target, assuming the baseline emissions are not
or relatively less affected by this higher GDP growth. The
Second National Communication assumes an annual GDP
growth of 7% between 2010 and 2020, which is also
assumed in the World Energy Outlook 2014. A 1% higher
growth rate would increase the targeted emission level of
the CO, intensity target by about 1 GtCO,e (Den Elzen et
al., 2013). Yang et al. (201g) conclude that China is not on
track to meet its CO,-intensity commitment by assuming
a GDP growth of 7.5% and forecasting CO, emissions
based on historical trends of GDP per capita, secondary
industry in GDP, urbanisation, population and car
ownership on the provinces’ emission levels. As this study
does not explicitly model the Chinese climate and energy
policies, we have notincluded itin our analysis, but it
does mean the assumptions made in our analysis should
be treated with care.

Assumptions and sources for LULUCF

The projections for LULUCF are based on GLOBIOM
(Havlik et al., 201g4) and GgM (Gusti, 2010) model
calculations by IIASA. These projections have been
harmonised with the land-use CO, emissions for the year
2010 from the FAOSTAT data. From 2010 and onwards,
the trend is fully based on model estimates, taking into
account socio-economic development (see Appendix B
for further details).
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2.5 European Union

2.5.1 Summary of results

The EU is likely to overachieve its unconditional pledge of reducing  buildings and a phase-down of hydrofluorocarbons, the

greenhouse gas emissions by 20%, below 1990 levels, by 2020. announced 4o0% reduction, below 1990 level, by 2030, could
Current policies could result in reductions of 22% to 27%, relative  already be achieved. Scenarios exploiting all mitigation options
to 1990 levels, by 2020, and 23% to 35%, by 2030. show that further reductions would be possible. An important
Enhanced policies could reduce emissions further. With additional ~ co-benefit of these enhancement measures for the EU is that of
measures for energy efficiency in passenger transport and increased energy security.
Figure 2.9
Impact of climate policies on greenhouse gas emissions in EU28
Excluding CO, emissions from land use CO, emissions from land use
Mt CO, eq per year Mt CO, eq per year
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Source: Ecofys & NewClimate Institute calculations

Historical greenhouse gas emissions and LULUCF emissions are based on national inventories submitted to UNFCCC.
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Table 2.18

Greenhouse gas emissions in the European Union, according to various policy scenarios, excluding LULUCF
emissions, by 2020 and 2030, relative to 2010 levels (upper) and 1990 levels (lower)

Scenario

% relative to 2010 levels

Pledge

Current policies

Enhanced bottom-up policy scenario

% relative to 1990 levels

Pledge

Current policies

Enhanced bottom-up policy scenario

Table 2.19

[-27%; -22%]
[-36%; -31%]

[-18%; -15%]

2020 2030
-5%
[-14%; -9%]  [-23%; -10%]

[-37%; -32%]

-20%
[-35%; -23%]
[-46%; -42%]

Overview of the policies analysed for the European Union

Policy status

Current policies

Enhanced bottom-up
policy scenario

Sector

Economy/state wide

Energy Supply

Buildings — Appliances

Transport

Energy efficiency in buildings

Energy efficient passenger
vehicles

HFCs

Policy/measure

EU ETS Directive (2003/87/EC revised
by Directive 2009/29/EC)

Renewable Energy Roadmap/
Directive (2009/28/EC)

Energy Efficiency Directive
(2012/27/EC)

Eco-design Framework Directive
(Directive 2009/125/EC)

Regulation of CO, emissions from
passenger vehicles (443/2009)

Refurbishment of existing buildings as

described in Bossmann et al. (2012)

Improved technology of passenger
vehicles as described in Bossmann
etal. (2012)

Phase-down of HFCs

Target

Emission cap on emissions from
electricity/heat and industry of 21%
below 2005 levels, by 2020

Target of 20% renewable energy
by 2020

Target of 20% energy efficiency
improvement by 2020

Specific standards for a wide range
of appliances

Passenger vehicle emission
standard of 95 g CO,/km, phasing
in for 95% of vehicles by 2020 with
100% compliance by 2021

Light commercial vehicle standards
of 147 g CO,/km by 2020

10% reduction in HFC consumption
and production by 2018, 35% by
2023, 70% by 2029, and 85% by 2035

65



Table 2.20

Greenhouse gas emissions in the European Union, according to various policy scenarios, excluding LULUCF

emissions, in 2005 and 2010 and by 2020 and 2030

Scenario 2005
MtCO.e

Pledge

Current policies 5,180

Enhanced bottom-up policy scenario

Table 2.21

2010 2020 2030
4,500
4,750 [4,105; 4,370] [3,670; 4,315]
[3,900; 4,075] 13,020; 3,275]

Possible areas of enhancement measures in the European Union

Area Vehicle efficiency Efficiency of building envelope

Implications for the energy mix and - Reduced oil use and greenhouse gas - Reduced use of heating fuels

greenhouse gas emissions emissions

Mitigation potential and costs - Mostly negative or low costs” - Potential to avoid lock-in inefficient
structures

Co-benefits - Air quality; premature deaths fromair - Increased comfort

pollution avoided ™
- Energy security through fuel saving™
— Reduce smog-related respiratory and
visibility problems™

- Decrease local air pollution from
residential heating; reduce air-quality-
related mortality™

- Job growth™

Importance on national level - Existing vehicle emission standards - Relevant especially for the renovation

could be strengthened

ok

** Grantham Institute for Climate Change (2010), Page 24;

2.5.2  Results in detail

2.5.2.1 Copenhagen pledge

The EU is likely to over-achieve its unconditional 2020
target of reducing emissions by 20% relative to 1990.
Current policies could result in reductions of 22% to 27%,
relative to 1990 levels, by 2020, which brings the EU also
close to its conditional pledge of 30% below 1990 levels
(Table 2.18).

2.5.2.2 Proposal for post-2020 contribution

In a two-day meeting on 23 and 24 October 2014, the
European Council decided on a new set of targets for
2030, including binding targets for domestically reducing
greenhouse gas emissions by 40% by 2030, compared to
1990 levels, for increasing the share of renewable energy
to 27%, and for improving energy efficiency by at least
27% compared to baseline projections of future energy
demand (European Council, 2014). The analysis below
focuses on the internal agreement of the EU to reduce
domestic greenhouse gas emissions by at least 40%. The
exact way in which LULUCF emissions were taken into
account and the potential use of surplus allowances is yet
to be clarified.

LULUCFs currently are a net sink in the EU, and projections
provided by the European Council (European Council,
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of existing buildings

World Bank and ClimateWorks Foundation (2014)

2014) show a gradually declining sink. This decline is
largely due to forestry developments in the EU and the
expected increase in harvest levels for material and
energy purposes. The target to increase the share of
renewable energy is expected to resultin an increasing
demand for biomass for energy purposes. Itis expected
that a large share of biomass for energy purposes is to be
met by domestic feedstock, thereby impacting the timber
demand and the forest carbon sink. However, if a large
share of biomass for energy purposes would be met by
increasing the import of wood pellets, or if the increasing
demand would be met by increased use of perennial
energy crops, the LULUCF emission trajectory for the EU
would also be impacted.

2.5.2.3 Current policies

The EU has a comprehensive policy package in place

that affects greenhouse gas emissions and has led to a
significant decline compared to 1990 (Table 2.19). The
2020 energy and climate package includes targets for
greenhouse gas emissions, renewable energy and energy
efficiency and is implemented through various directives.
The Emissions Trading Directive puts a cap on around
45% of Europe’s emissions (European Commission, 2013).
The Renewable Energy Directive and the Energy Efficiency
Directive ask member states to implement supportive



policies for renewable energy and energy efficiency.
The Eco-design Framework Directive and the regulation
on CO, emissions from vehicles set energy and emission
standards for appliances and cars. Member States
implement these directives in addition to other national
policies that affect greenhouse gas emissions.

2.5.2.4 The enhanced bottom-up policy scenario

With selected energy efficiency measures, the announced
40% reduction by 2030 can be reached according to
Ecofys & NewClimate Institute analysis. With those
measures taken into account, reductions of 42% to 46%
below 1990 would be reached by 2030 (see Figure 2.9).
Scenarios in literature show that reductions of up to 53%
below 1990 are possible, taking into account a broader
set of measures than considered here (Bossmann et

al., 2012; Greenpeace and European Renewable Energy
Council, 2012).

Vehicle efficiency. Increasing the efficiency of vehicles is
often described as a cost-effective measure. We assume
here that the standards for passenger vehicles are
enhanced and new standards are introduced for freight
vehicles. Basis for the calculations is the potential
provided in Bossmann et al. (2012, p. 217). Adapting the
results to our reference scenarios (the scenarios including
current policies), this results in reductions of go to

180 MtCO,e by 2030.

Buildings efficiency. Significant energy efficiency potential
still exists in the buildings sector, where in particular the
renovation rate of buildings could be improved through
support mechanisms and standards. Basis for the
calculations is the potential provided in Bossmann et al.
(2012, p. 217). Adapting the results to our reference
scenarios (the scenarios including current policies), this
results in reductions of 210 to 250 MtCO,e by 2030.

HFC production and consumption. Canada, together with the
United States and Mexico, has submitted the 2014 North
American Amendment Proposal to significantly decrease
HFC production and consumption. A full implementation
of the proposal would mean that HFC consumption is
reduced by 10% below the 2008-2010 baseline by 2018
and 85% by 2035 (EPA, 2013b). Implementation of this
proposal in the EU could resultin a reduction below the
level under the current policies scenario of 11 MtCO,e by
2020 and 55 MtCO,e by 2030.

Vehicle and buildings efficiency measures and the HFC
phase-down as described above provide the upper end of
the emission level provided in Figure 2.9 under the
enhanced bottom-up policy scenario.

Several studies show additional mitigation potential,
which is displayed here as the lower end of the range in
Figure 9: the EU impact assessment scenario ‘GHGq5/EE/
RES35’ (European Commission, 2014) and the World
Energy Outlook ‘New policy scenario’ (IEA, 2014).

Some scenarios show even further reductions of up to
53% below 1990 levels (not shown in Figure 2.9).
Fraunhofer ISl (Bossmann et al., 2012) finds significant
energy efficiency potential; most of these options have
negative costs. The Greenpeace Energy [R]evolution
report (Greenpeace and European Renewable Energy
Council, 2012) shows particularly high shares of
renewable energy. Taking into account also reductions in
non-CO, emissions, these scenarios could lead to
respective reductions of 53% and 52% by 2030, below
1990 levels.

2.5.2.5 The enhanced top-down policy scenario

For the European Union, a top-down analysis with similar
mitigation options was done in an earlier PBL analysis by
Deetman et al. (2012). They showed that the combination
of all options could reduce greenhouse gas emissions to
65% below European 1990 levels by 2050. Although this
is less than the objective of the EU to reduce emissions
by 80% to 95% by 2050, relative to 1990 levels, they
conclude that this does not imply that these reduction
targets are infeasible, as the set of measures is not
exhaustive. The analysis itself provides some insights
into the effectiveness of measures across sectors, and
confirms the finding of other modelling studies that

the power generation sector is crucial in reaching deep
emission reductions.

2.5.3 Datasources and assumptions

All scenarios were standardised to the latest UNFCCC CRF

data. Where only CO, emissions were reported (e.g. in [EA

scenarios), we complemented these with the non-CO,
emissions projections from the IIASA GAINS model, as

part of the PRIMES reference scenario (Capros et al., 2013).

For the current policies path we used the following

scenarios:

- EEAscenario ‘with existing measures’ (European
Environment Agency, 2014): It is mainly based on
member states submissions between 2012 and 2013;
therefore, it does not fully factor in all recent EU level
policies, especially the energy efficiency directive and
the energy performance of buildings directive
implementation into national law (European
Environment Agency, 2014, pp. 60-61).

- PRIMES 2013 scenario (Capros et al., 2013): This scenario
includes all ‘policies and measures adopted by the
Member States by April 2012, and policies, measures
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Table 2.22

Reduction targets of the current policies according to the original studies (as described in above) and this study

(after harmonisation with historical emissions)

Study Original studies

(see above)

2020, % relative to 1990 levels

EEA scenario ‘with existing
measures’ (European
Environment Agency, 2014)

-21%

PRIMES 2013 scenario -25%

(Capros et al., 2013)

World Energy Outlook 2014 n/a*
Current Policies scenario
(IEA, 2014)

EEA scenario ‘with additional
measures’ (European
Environment Agency, 2014)

-24%

“No data available on non-CO, greenhouse gas emissions.

and legislative provisions (including on binding
targets) adopted or agreed in the first half of 2012 at
EU level in such a way that there is almost no
uncertainty with regard to their adoption.’ (Capros et
al., 2013, p. 20)

- Current policies scenario of the World Energy Outlook 2014
(IEA, 2014): This scenario includes ‘government
policies and implementing measures that had been
formally adopted as of mid-2014’. IEA (2014, p. 687)
not explicitly mentions the inclusion of the Energy
Efficiency Directive. We added the emission of
non-CO, greenhouse gases from GAINS data (Capros
etal., 2013).

- EEAscenario ‘with additional measures™ The EEA also
includes a scenario ‘with additional measures’
(European Environment Agency, 2014). It includes
additional measures planned by member states to
implement the already adopted EU directives. This
scenario results in higher emissions than the two
scenarios above. We therefore putitin the category
of current measures.

Table 2.22 provides a summary of all current policies
scenarios used. For each scenario, the table gives the
emission reductions (in %) relative to 1990 levels, as
reported in the original studies (first column) named
above. This study harmonises the emission projections of
those scenarios with historical emissions (as reported in
the national communications, see UNFCCC website). This
harmonisation process leads to small differences in
emission reductions. The estimated emission reductions
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This study
(after harmonisation)

Original studies
(see above)

This study
(after harmonisation)

2030, % relative to 1990 levels

-22% -22% -23%
-27% -32% -35%
-23% n/a* -26%
-22% -28% -27%

(after harmonisation) in this study are also reported in
Table 2.22. For PRIMES, the numbers show the largest
deviation, because the PRIMES scenario includes
international aviation, whereas the UNFCCC data do not.

For the enhanced policies, we started from the PRIMES
2013 reference scenario and added enhancement
measures from Fraunhofer ISl (Bossmann et al., 2012):

— Buildings: Based on the rationale that enhanced
energy efficiency standards for new buildings and
especially the refurbishment of old buildings would
be possible, we included the options from the
Fraunhofer ISl study (Bossmann et al., 2012, p. 217) for
new buildings, refurbishment of existing buildings,
efficient heating and cooling, and efficient household
appliances (listed as under non-cost-effective
measures in households and the tertiary sector).

— Transport: Based on the rationale that enhanced
emission standards for passenger vehicles would be
possible, we included the option ‘technical
improvements’ from the Fraunhofer ISI study
(Bossmann et al., 2012, p. 217).

We adjusted the emission reductions for the fact that the
Fraunhofer ISl study reports the reduction relative to the
PRIMES 2009 baseline scenarios. We deducted the policy
impact from the reported estimated emission reduction
potential. Furthermore we normalised the emission
reduction potential to the 2013 baseline by applying a
percentage wise reduction method.



The enhanced bottom-up policy scenario range also
includes the World Energy Outlook ‘New policy scenario’
(IEA, 2014) (plus GAINS for non-CO, emissions) and the EU
impact assessment scenario ‘GHGg5/EE/RES35’ (European
Commission, 2014).

Additional scenarios that were included for reference:

— Greenpeace Energy [R]evolution (Greenpeace and
European Renewable Energy Council, 2012) plus
GAINS for non-CO, greenhouse gas emissions.

— The full emission reduction potential as reported by
Bossmann et al. (2012) plus GAINS for non-CO,
greenhouse gas emissions.
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2.6 India

2.6.1 Summary of results

Under current domestic measures, we project that India is likely to
achieve its pledge for 2020, with policies consisting of renewable
energy targets and the market-based mechanism Perform
Achieve and Trade (PAT) scheme for energy efficiency. As for
China, emission projections highly depend on future economic
growth. Therefore, uncertainty in projections resulting from

the pledges is high, because both baseline emission projections
and GDP developments are uncertain. Projected emission levels
under current policies will reach about 4.8 to 5.5 GtCO,e by 2030
(including LULUCF), which is about 103% to 132% above 2010
levels. Under planned policies (on solar and wind power), emission
levels will reach about 4.5 to 5.3 GtCO,e by 2030.

Figure 2.10

The selected mitigation enhancement measures could further
reduce emissions by about 0.3 GtCO,e by 2020 and about 0.5 to
0.7 GtCO,e by 2030, compared to under current policies. The total
emission level would be 3.3 to 3.7 GtCO,e by 2020 and 4.3 to

4.8 GtCO,e by 2030 (80% to 101% above 2010 levels). All
enhancement measures considered here hold large potential for
co-benefits, most importantly those of enabling access to
electricity through renewable energy and electricity saving on the
consumers’side.

Impact of climate policies on greenhouse gas emissions in India

Including CO, emissions from land use

Mt CO, eq per year

CO, emissions from land use
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Source: PBL FAIR/TIMER model; Ecofys & NewClimate Institute calculations; IIASA GLOBIOM/GgM model

Historical greenhouse gas emissions are based on energy-related emissions (IEA, 2013a), non-energy-related emissions (EDGAR 4.2) (JRC and PBL, 2012)
and LULUCF emissions (FAOSTAT). The LULUCF emission projections as a result of the current and enhanced policies are based on model calculations and
FAOSTAT, extended with an extrapolation of trends. See also Figure 2.1 for details on the enhanced top-down policy trajectory.
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Table 2.23

Greenhouse gas emissions in India, according to various policy scenarios, including LULUCF emissions,

by 2020and 2030

Scenario 2020
% relative to 2010 levels
Pledge [65%; 70%]
[49%; 67%]
[39%; 63%)]
[38%; 54%)]

30%

Current policies
Planned policies
Enhanced bottom-up policy scenario

Enhanced top-down policy scenario

2.6.2  Resultsin detail

2.6.2.1 Copenhagen pledge

India pledged to reduce CO, emission intensity (emissions
per unit GDP) by 20% to 25% by 2020, compared to 2005
levels (excluding emissions from the agricultural sector).
The Indian Government presented a ‘Determined Effort’
scenario, in which the country could achieve 23% to 25%
emission intensity reduction compared to 2005 levels,
based on average annual GDP growth rates of 8% and

9% (Planning Commission Government of India, 2011).
These projections lead to between 3,375 and 4,140
MtCO,e by 2020 (including LULUCF emissions, and after
harmonisation with historical emissions). The uncertainty
in projections is high as GDP projections are uncertain.

2.6.2.2 Current policies

Current policies are expected to lead to a range in total
emissions of about 3,535 to 3,960 MtCO,e by 2020, and
4,805 to 5,520 MtCO,e by 2030, including emissions from
LULUCF (Table 2.25). Our analysis shows that the 2020
emission level after implementation of current policies
is likely to be below the pledged emission targets (Figure
10). The uncertainty of future emissions and impacts of
policiesin Indiais large because both baseline emission
projections and GDP developments are uncertain.

Main policies. In 2008, India launched a National Action
Plan on Climate Change (NAPCC).The NAPCC provides
eight national missions on sustainable developmentin
key areas (Government of India, 2008). The two missions
that directly impact greenhouse gas emissions are the
National Mission for Enhanced Efficiency (NMEE) and the
National Solar Mission (NSM). The market-based
mechanism Perform Achieve and Trade (PAT) is part of
the NMEE. The NAPCC also sets a renewable electricity
target for 2020. These policies from the NAPCC were
included in our analysis. In addition, we included the
Strategic Plan for New and Renewable Energy Sector
(Planning Commission Government of India, 2011), which

2030

[103%; 132%)]

188%; 122%]

[80%; 101%]
49%

covers the 2011-2017 period and contains detailed targets
for the electricity sector.

Capacity targets for renewable electricity. The capacity targets
for 2017 are 27.3 GW wind, 4 GW solar, 5 GW biomass
(agricultural waste and cogeneration) and 5 GW other
renewable energy. The strategic plan also contains
aspirational targets for 2022, i.e. 38.5 GW wind, 20 GW
solar, 7.3 GW biomass and 6.6 GW other renewable
energy.

Renewable electricity target. The NAPCC introduced a target
for renewable energy in electricity production of 15% by
2020, which was reconfirmed in the Second National
Communication (Government of India, 2012). A market-
based mechanism was introduced to address this goal,
using so-called Renewable Energy Certificate (REC)
schemes.

Energy efficiency scheme (PAT). The Perform, Achieve and
Trade (PAT) scheme was introduced as one of the four
pillars of the National Mission on Enhanced Energy
Efficiency (NMEE), which is part of the NAPCC. The PAT
scheme was agreed on by the Indian Government on

30 March 2012. The scheme aims to improve energy
efficiency in large industries and the power sector
through a market based mechanism. It covers facilities
that together account for around 45% of the total energy
consumed in India. The target was set to reach 5% energy
consumption reduction below baseline projections in the
industry sector in 2015. The effect after 2015 heavily
depends on the rules governing the continuation of the
scheme, which have yet to be decided.

Land use and land-use change and forestry (LULUCF). Greening
India Mission (GIM) is a national forestry programme
launched in 2011 (Ravindranath and Murthy, 2010). Its
targets are to reforest or restore 20 million hectares of
forests until 2020, to increase carbon sequestration of
forests to g3 MtCO,e annually, and to enhance the



Table 2.2

Overview of the policies analysed for India

Policy status

Current policies

Planned policies

Enhanced bottom-up
policy scenario
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Sector

Energy Supply

Industry

Transport

Forestry

Energy supply

Forestry &
Agriculture

Energy Supply

Transport

Buildings

Buildings

HFCs

Policy/measure

National Action Plan on Climate
Change (2008)

- Renewable target (electricity)
National Action Plan on Climate Change
(Pew Center on Global Climate Change,
2008, Government of India, 2008)

- Solar Mission

Strategic Plan for New and Renewable
Energy Sector
- Renewable Capacity target 2017

- Renewable Capacity target 2022

12th Five Year Plan
- Renewable Capacity Target

Renewable Portfolio Standard (PAT
scheme)

Support for biofuels

The implementation of the Green India
Mission (GIM) for restoration of forest
cover stock and restoration of degraded
forests

Increased renewable targets for the solar
mission and new wind mission

The implementation and fulfilment of
targets concerning national forest cover
by 2020.

Small, decentralised solar PV units
increase electrification rate while avoiding
additional coal fired power plants

Fuel efficiency in transport

Building efficiency

Efficiency of appliances in industry and
buildings

Phase-down of HFCs

Target

15% REN (electricity) by 2020

20 GW solar by 2022

In 2017: 5.065 GW biomass (1.525 GW
biomass/waste, 3.216 GW bagasse,
0.324 GW urban and industrial waste),
5.0 GW small hydropower installations,
4.0 GW Solar, 13.4 GW Wind

In 2022: 5.065 GW biomass (2.5 GW
biomass/waste, 4.0 GW bagasse, 0.8 GW
U&l), 6.6 GW Solar heating panels,

20.0 GW Solar, 38.5 GW Wind

Add 30,000 MW of renewable energy
capacity between 2012 and 2017

Itis expected to save 6.6 Mtoe (4.8%
energy reduction in the industries
covered, representing around 60% of
primary energy consumption)

No clear target set, therefore not
accounted for in this study

Restoration of forest cover in moderately
dense forests: 2 Mha Restoration/
reforestation of deforested areas: 4 Mha

100 GW solar by 2022
47 GW wind by 2020 and 83 GW by 2030

Achieve the 33% forest cover goal

Assume full electrification by 2030
through increased use of PV

Achieve standards as currently discussed
in the EU with a five-year delay (34.4 km/I
for new cars by 2030 and 47.5 km/I by
2035)

Strongincrease in floor area can be
expected at low efficiency standards;
therefore, current building standards

for primary energy demand for new
buildings are replaced with highly efficient
standards

Assume that electricity demand can be
decreased by 12% in industry and 15% in
buildings below a scenario excluding an
ambitious policy

30% reduction in HFC consumption and
production by 2025 and 60% by 2031



Table 2.25

Greenhouse gas emissions according to various policy scenarios, including LULUCF, in 2005 and 2010 and by 2020

and 2030

Scenario
MtCO.e
Pledge

Current policies

Planned policies

Enhanced bottom-up policy scenario

Enhanced top-down policy scenario

Table 2.26

2005

1,810

Possible areas of enhancement measures in India”

Area

Implications for
the energy mix
and greenhouse
gas emissions
Mitigation
potential and
costs

Co-benefits

Importance on
national level

Access to renewable
energy electricity

- Power sector has
increasing share of
emissions

- Significant renewable
energy potential
available, also for

small-scale solar power

— Access to electricity for
poor population

- High supressed

demand

- Access to energy a

priority of government

Transport efficiency

- Roughly 10% share of
total emissions

— Transport emissions
can stabilise under
sustainable scenario

— Decreased oil import

dependency

Reduced air pollution
and air-quality-related
mortality™

- Energy security

through fuel saving™

- Reduce smog-related

respiratory and
visibility problems™

- High expected growth

rates of vehicle
ownership

- Fuel efficiency standard

already discussed for
2016

2010 2020 2030
[3,375; 4,140]
2,380 3,535; 3,960] [4,805; 5,520]
[3,300; 3,855] [4,455; 5,265]
[3,265; 3,650] [4,470; 4,775]
3,070 3,540

Efficiency of building
envelope

- Small share of energy
consumption

- Potential to avoid lock-
ininefficient structures

- Increased quality of
housing

- Reduce air-quality-
related mortality™

- Job growth™

- Little floor space
currently, but expected
to increase

Efficiency of appliances

- Increasing share of
emissions

- Major source of
potential in residential
sector

— Electricity saving

- Adds to existing
labelling system

“Main sources: Grantham Institute for Climate Change (2010), IRENA (2011b), Ernst & Young (2013), International Transport Forum (2010), ShuRla (2013),
ICCT (2014b), IEA (2012b; 2013¢); *World Bank and ClimateWorks Foundation (2014).
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resilience of forests to help local communities adapt to
climate change and its impacts. The GIM also aims to
restore 2 million hectares of moderately dense forest,
and restore or reforest ¢ million hectares of degraded
forest. Moreover, there are specific goals to restore and
enhance conservation on wetlands and mangrove
forests, and to maintain corridors for wildlife migration
within the landscape. IIASA calculations estimate that
roughly 9 million hectares of forest can potentially be
restored by 2030, compared to the 2000 level, due to
existing land-use pressure. Overall, this would imply a
minor improvement in terms of abatement of
greenhouse gas emissions, because of the time it takes to
build up the associated forest carbon stock.

2.6.2.3 Planned policies

Energy supply. In November 2014, the government
announced plans to increase the solar ambition to

100 GW installed capacity by 2022 (Das and Gopinath,
2015) but official legislation does not reflect this target
yet. Additionally the Global Wind Energy Council projects
India’s wind energy capacity to reach 47 GW by 2020

and 83 GW by 2030, based on IEA’s hew policies scenario
(Global Wind Energy Council and Greenpeace, 2014). If we
take into account this wind policy and assume that the
planned policies on solar energy supply continue at the
same pace beyond 2020 (in terms of capacity increase),
they could reduce emissions by 105 to 230 MtCO,e by
2020 and 255 to 350 MtCO,e by 2030, compared to the
current policies scenario.

2.6.2.4 The enhanced bottom-up policy scenario

The enhancement measures identified could reduce
emissions by 270 to 305 MtCO,e by 2020 and 510 to

700 MtCO,e by 2030, compared to the current policies
scenario. Compared to the planned policies scenario,
emission reductions are about go to 200 MtCO,e by 2020
and 180 to 490 MtCO,e by 2030. Absolute remaining
emissions would be about 3,265 to 3,650 MtCO,e by
2020 and g,270 to 4,775 MtCO,e by 2030. This is a strong
increase compared to current emission levels, but still
keeps per-capita emissions at a relatively low level
(2.8-3.2tCO,e/cap by 2030).

Energy supply; enable access to electricity through renewable
energy. Granting access to modern energy is one of the
priorities in the development agenda of India. Today,

306 million persons have no access to electricity, and only
half this number will gain access by 2030 under current
developments (IEA, 2013¢). Through decentralised
renewable electricity generation, such as small-scale
solar power, Indian households could be supplied with a
sustainable source of electricity.
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The Indian Government has announced plans to
introduce solar lighting for all households in India;

these endeavours could be extended to fully supply all
individuals with sufficient electricity through solar PV.

In our enhanced policy scenario, the Ecofys & NewClimate
Institute analysis supplies all persons currently without
access to electricity with solar electricity, assuming that
each person consumes 500 kWh of electricity per year.
This means that total electricity generation is higher than
under the current scenario, but nevertheless emissions
are reduced because of a higher share of solar in the total
electricity mix. In the PBL analysis we assumed that each
household in India is provided with 1 m? solar PV, which
will be gradually installed between 2015 and 2030.

This enhanced policy scenario option is expected to lead
to emissions that are 5 to 50 MtCO, e lower than under
planned policies, by 2020, and 60 to go MtCO,e lower by
2030, for PBL and Ecofys/New Climate Institute
calculations. The change would imply an additional
capacity increase in solar electricity of 50 to 70 GW by
2030.

Transport; fuel efficiency. Private vehicle ownership is
expected to increase from 10 million vehicles in 2007 to
approximately 250 million vehicles by 2025 (ICCT, 201gb).
Besides efforts to shift transport to cleaner or more
efficient modes (such as modern public transport), the
efficiency of these additional vehicles is crucial to save
fuel and limit local pollution. Currently, there is no
efficiency or greenhouse gas emission intensity standard;
however, there are some considerations for a standard
starting in 2016 (ICCT, 2014b). Implementing a standard
for new cars, as explained in Appendix A.2, would lead to
an efficiency of 47.5 km/I by 2035, and result in emission
reductions of 20 to 53 MtCO,e by 2020 and 105 to

200 MtCO,e by 2030, below the current development.

Industry and residential; efficiency improvements of electric
appliances. India has various efficiency labels for
appliances but few mandatory standards. For the
industrial sector, the Perform, Achieve and Trade scheme
exists, however not covering the complete sector. We
assume that additional mandatory efficiency standards
could lead to electricity saving of 12% of consumption
under current policies in the industrial sector and 15% in
the residential and commercial sector®. This would result
in an additional reduction of 70 MtCO,e by 2020 and

90 MtCO,e by 2030. These numbers already include the
lower emission intensity of the electricity sector as
described in the paragraph above.

Buildings; efficiency improvements. Per capita floor space in
Indiais still very low. Today, only a small share of floor
space in India is heated or cooled. With the ongoing



Figure 2.11

Contribution of enhanced reduction measures per sector, for India
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Impact of policies analysed in the enhanced top-down policy scenario, per sector, on energy-related CO, emissions in India. Reductions in this figure are

relative to the current policies scenario.

development, additional buildings are necessary to
provide adequate residential facilities for the growing
population. We expect that the demand especially for
cooling will grow significantly. No building standards
currently exist, and with fast constructions needed India
risks locking itself in an inefficient building stock. More
efficient building envelopes can reduce energy costs for
end consumers and significantly increase comfort and
safety of housing.

Replacing current standards with a maximum primary
energy demand of 50 kWh/m2/a for new buildings
(starting today) would lead to additional emission
reductions of about 20 MtCO,e by 2020 and 70 MtCO,e by
2030, beyond current policies. Based on a reference
building in Mumbai, we estimate that current
constructions reflect a primary energy demand of around
290 kWh/mz2/a (almost completely used for cooling).
Additionally, we assume an autonomous efficiency
improvement of 1% per year and a demolition rate of
1.5%. Ecofys & NewClimate Institute further assume 30%
of the buildings will be heated or cooled by 2020,
increasing to 40% by 2030. In the PBL analysis advanced
heating and insulation measures were implemented. This
encompasses a gradual installation of advanced
insulation in newly built houses between 2015 and 2030
and a10% improvement in the energy efficiency of water
heating. This leads to additional emission reductions of
about1 MtCO,e by 2020 and 5 MtCO,e by 2030.

Land use and land-use change and forestry (LULUCF). A possible
enhancement policy of relevance for India is that of
supports for increasing the national forest land cover.

The National Forestry Action Programme is being
implemented in India butits full implementation, to date,
has not been realised. The policy target is for a forest land
cover of 33% by 2020. As a general point of reference,
India’s forest cover in 2010 was estimated at roughly

68 million hectares, which amounts to roughly 23% of
the total land area (FAO, 2010). The policy was evaluated
in terms of the implementation of a carbon tax that

is beneficial for both afforestation and halting
deforestation. Calculations by IIASA estimate the
implementation of the policy could expand the national
forest cover by roughly 10 million hectares of forest by
2020, which would imply a national forest cover of
roughly 26%. These estimates thus show that it will

be difficult to achieve the overall target of 33% forest

land cover.

HFC production and consumption. A phase-down schedule
for consumption of HFCs based on the 2014 North
American Amendment Proposal (Appendix A.5) is
assumed here, similar as for China. A full implementation
of the reduction scheme in India could resultin a
reduction below the current policies scenario of about
0-16 MtCO,e by 2020 and g2-55 MtCO,e by 2030.

2.6.2.5 The enhanced top-down policy scenario

Full implementation of the top-down mitigation
measures could decrease all greenhouse gas emissions in
India by about g60 MtCO,e by 2020 and 1,270 MtCO,e by
2030, compared to the current policies scenario.

The impact of the mitigation options on the energy-
related CO, emissions is illustrated in Figure 2.11and in
Table A.2 (Appendix A.6). The largest potential to reduce
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energy-related CO, emissions is in the electricity and
industry sectors, with a smaller potential in the transport
sector (Figure 2.11). The measure in the electricity sector
(a ban on coal-fired power plants) is particularly effective
in India in our assessment, mostly because India has a
high dependence on coal based electricity historically in
the PBL baseline projections and the current renewable
energy policies only lead to moderate emission
reductions. Reductions in the industry sector are
achieved by a combination of the enforcement of
advanced steel furnaces, good housekeeping and an
improved clinker-cement ratio. All measures show an
equal effect. According to Deetman et al. (2012) the
effects of increased efficiencies in steel and cement
production are relatively large for India, because demand
for these industrial products is expected to rise.

2.6.3 Datasources and assumptions

Pledge

Historical emissions concern energy-related emissions
(IEA, 2013a), non-energy-related emissions (EDGAR 4.2)
(JRCand PBL, 2012) and LULUCF emissions (FAOSTAT).
India provided an official quantification of emissions as
aresult of its pledge, based on annual GDP growth
projections of 8% and 9% (Planning Commission
Government of India, 2011).

Current trends

The projections of Ecofys & NewClimate Institute are
based on the projections under the current policies
scenario of the World Energy Outlook 2013 for CO, only
until 2030 (IEA, 2013¢), the US EPA non-CO, emission
projections until 2030 (US EPA, 2012), inventory

data submitted to the UNFCCC and via national
communications for historical information until 2007 and
historical non-energy-related CO, emissions from EDGAR
q.2 (JRCand PBL, 2012). For the projections of PBL, we use
the IMAGE TIMER energy model (Van Vuuren et al., 2014)
for an updated analysis including all policy options as
summarised in Table 2.24.

The projections for LULUCF are based on GLOBIOM
(Havlik et al., 201g) and GgM (Gusti, 2010) model
calculations of IIASA. These estimates have been
harmonised with FAO estimated emissions for the year
2010. From 2010 and onwards, the trend is fully based on
model estimates taking into account socio-economic
development (see Appendix B for further details).
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2.7 Indonesia

2.7.1 Summary of results

Asignificant share of Indonesia’s emissions is connected to
forestry and land use, due to deforestation, peatland destruction,
and land-use change. There is a large uncertainty in LULUCF
emissions, particularly related to peat oxidations (not including
peat fires), which can be in the order of 30% to 50% of total
LULUCF emissions. Uncertainty concerning emissions from

peat fires is also high and it is well known that these emissions
vary significantly between years. This has made it difficult to
determine the emission projections for Indonesia and to assess
whether the 2020 pledge will be achieved. As a result, Indonesia’s
emission reductions resulting from the policies assessed in our
analysis are projected to be smaller than the uncertain amount
of emissions from land-use changes and forestry. Therefore,
emission projections that assume the implementation of these
policies are mainly illustrative. Successful implementation of
policies on reducing deforestation and forest degradation can
lead to significant emission reductions. If all implemented policies

Figure 2.12

are successful, Indonesia would reduce emissions from LULUCF
(including peat oxidation from deforestation, but excluding peat
fires) by 35% below 2010 levels by 2030. For the energy sector, the
renewable energy and biofuel targets set for 2025 are expected

to lead to emission reductions, compared to baseline projections;
however, emissions are still projected to increase further.

Overall, current policies will lead to total greenhouse gas emission
levels (including LULUCF) of 6% to 8% below 2010 levels by
2020, and 1% to 5% above 2010 levels by 2030. Enhanced policies
on the deforestation of peatlands and in the transport sector may
lead to further emission reductions, towards a projected emission
level of 9% to 10% by 2020 and 2% to 5% by 2030, below 2010
levels. However, uncertainties concerning the implementation of
such policies are still high. Furthermore, the emissions projected
for 2020 and 2030 strongly depend on the assumed LULUCF
emissions.

Impact of climate policies on greenhouse gas emissions in Indonesia
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from peat oxidation caused by deforestation,
estimated by IIASA

Source: PBL FAIR/TIMER model; Ecofys & NewClimate Institute calculations; IIASA GLOBIOM/GgM model

Historical emissions are based on energy-related emissions (IEA, 2013a), non-energy-related emissions (EDGAR g.2) (JRC and PBL, 2012), LULUCF
emissions (FAOSTAT), and emissions from peat oxidation from deforestation estimated by IIASA. The projected policy scenarios include land-use emissions
from FAOSTAT&11ASA (excluding emissions from peat fires but accounting for peat oxidation due to deforestation). The historical emissions

(including emissions from peat oxidation due to deforestation and peat fires) in the Second National Communication are also presented.

The emissions resulting from the pledge of Indonesia are based on the baseline projection in the Second National Communication.
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Table 2.27

Greenhouse gas emissions for Indonesia, excluding and including LULUCF (including peat oxidation from
deforestation, but excluding peat fires), relative to 2010 levels, for 2020 and 2030 for various policy scenarios

Scenario 2020 2030 2020 2030
% relative to 2010 levels Excluding LULUCF Including LULUCF
Pledge -3%
Current policies [29%; 34%] [65%:; 76%] [-6%; -8%] [1%; 5%]
Enhanced bottom-up policy scenario [27%; 33%)] [60%; 70%)] [-9%; -10%] [-2%; -5%]
Enhanced top-down policy scenario 24% 50% -12% -9%
Table 2.28
Overview of policies analysed in our study for Indonesia
Policy status Sector Policy/measure Target
Current policies Forestry & Agriculture Implementation of FLEGT and policies for
peatland fires
Energy supply Renewable energy target 15%-23% share of renewable
energy in primary energy supply
by 2025"
Transport Biofuel quota 15% share of biofuels in all
transportation fuels by 2025
Enhanced policies  Forestry & Agriculture Reduced deforestation on peatland
Transport Fuel efficiency in transport Achieve a standard of 34.4 km/I
for new passenger cars by 2030
HFCs Phase-down of HFCs 30% reduction in HFC

consumption and production by
2025, 60% by 2031

“15% by 2025 is mentioned in the Second National Communication (Ministry of Environment Indonesia, 2010), while L. G. S. Online (2014) mentions 23%

by 2025. Both targets are analysed, accounting for overlap with the biofuel quota.

Table 2.29

Greenhouse gas emissions for Indonesia, including and excluding LULUCF, for 2005, 2010, 2020 and 2030 for

various policy scenarios

Scenario 2005 2010
MtCO.e Including LULUCF

Pledge

Current policies 1,855 2,060
Enhanced bottom-up policy scenario

Enhanced top-down policy scenario

Scenario 2005 2010
MtCO.e Excluding LULUCF

Pledge

Current policies 635 725

Enhanced bottom-up policy scenario

Enhanced top-down policy scenario

“ The pledge of Indonesia is based on LULUCF emissions from the Second National Communication.

2020 2030

[1,770;2,185]"

[1,910; 1,950] [2,070; 2,145]
[1,855;1,895] [1,960; 2,035]
1,830 1,890
2020 2030
[925; 965] [1,190; 1,265]
[920; 955] [1,150; 1,225]
895 1,080

78



2.7.2 Resultsin detail

The following sections describe in detail the results

of various scenarios. All IASA projections of LULUCF
emissions are harmonised with historical 1990-2010
emissions from the FAOSTAT emission database (see
further details in Section 2.7.3 and Appendix B). Given
that historical emissions are still surrounded with large
uncertainties due to differences in calculation methods
and data sources being used, it is noticeable that the
LULUCF emissions for 2010 are very similar for the [IASA
projections and the baseline projection in the Second
National Communication (Ministry of Environment
Indonesia, 2010). The difference between the two relates
to peat fires; IIASA does not provide own projections

of peat fire emissions. In the IIASA estimates, only peat
oxidation related to deforestation is accounted for.

2.7.2.1 Copenhagen pledge

Indonesia submitted an unconditional pledge to reduce
emissions by 26% from its baseline emission projections.
At the Bangkok conference (April 2011) Indonesia

also submitted a high pledge of 41%, conditional on
international support. The 2020 emission target resulting
from the pledges would be between 1.8 and 2.2 GtCO,e,
including LULUCF emissions, based on the baseline
projection in the Second National Communication
(Ministry of Environment Indonesia, 2010). The 2020
pledge is defined in terms of baseline emissions, which
are very uncertain for Indonesia due to the uncertainty
surrounding the LULUCF emissions, in particular from
peatlands (see Section 2.7.2.2). Business-as-usual
emissions by 2020, including those from LULUCF, are
projected to be 2,145 MtCO,e according to PBL/IIASA

and 2,520 MtCO,e according to the Second National
Communication (Ministry of Environment Indonesia,
2010). For 2030, this is 2,411 and 3,450 MtCO,e.
Indonesia’s LULUCF emissions are mainly originating from
deforestation, peatlands, and peat fires. The baseline
emission projection for 2020 from the Second National
Communication includes peatland emissions of about 1.0
GtCO,e, besides emissions of about 0.5 GtCO,e from peat
oxidation related to peat fires and deforestation on peat
soils. The IIASA baseline scenario projects deforestation
and peatland emissions of 1.1 GtCO,e by 2020 and about
1.0 GtCO,e by 2030. IIASA does not provide projections
for peat fire emissions; peatland emissions only include
those from peat oxidation due to deforestation.

2.7.2.2 Uncertainty in LULUCF emissions

There are large differences in estimates of LULUCF
emissions for Indonesia, related to high uncertainty
in data and assumptions underlying published
estimates. This makes comparisons between various
data sets and emission projections difficult. Large
sources of uncertainties relate to deforestation rates

and to emissions from deforestation, peatland areas,
decomposition of peat, and peatland fires.

In terms of deforestation rates, published estimates for
the period from 2000 to 2005 vary between 0.7 Mha/year
gross deforestation (Busch et al., 2012), 1.1 Mha/year gross
deforestation (DNPI, 2010), and 1.9 Mha/year net
deforestation (FAO, 2005). The Indonesian Ministry of
Forestry (2008) reports a gross deforestation rate of

1.1 Mha/year in the 2000-2006 period, which is used as
the basis for the baseline projections in the Second
National Communication. The baseline projections in the
Second National Communication also assume that the
deforestation rate will remain constant from 2010 until
2030. From this range of estimates, IIASA assumes a gross
deforestation rate of 1.55 Mha/year in 2000, 1.38 Mha/
year in 2005 and 1.16 Mha/year in 2010.

Another large source of uncertainty is that of
decomposition emissions that follow deforestation.
Emission estimates for peatland deforestation vary from
about 185 MtCO,e/year (Ministry of Forestry, 2008), to
300 MtCO,e/year (DNPI, 2010), and 590 MtCO,e/year
(Busch et al., 2012). To a large extent, these differences
relate to changes in underlying assumptions and which
sources of emissions are taken into account; for example,
whether deforested biomass is also accounted for.

Based on the uncertainties in underlying data sources
available, itis recognised that reconciling assumptions
and further collection of spatially explicit information on
aspects such as peat soil, carbon stocks, and land change
dynamics would significantly help to breach barriers to
providing reliable estimates of LULUCF projections.
Further specification and details of the assumptions that
were taken for the IIASA projections can be found in
Section 2.7.3.

2.7.2.3 Current policies

In Indonesia, current policies may lead to total
greenhouse gas emission levels (including LULUCF) of 6%
to 8% below 2010 levels by 2020, and 1% to 5% above
2010 levels by 2030. Absolute remaining emissions would
be about 1,910-1,950 MtCO,e by 2020 and 2,070-2,145
MtCO,e by 2030 (both including LULUCF). Emission levels
projected for 2020 and 2030 strongly depend on the
assumed 2010 level. Levels are different when taking
into account land-use data from the Second National
Communication or from FAOSTAT.

Main policies. Indonesia has several policies in place for the
LULUCF sector and energy sector. Our assessment
included two policies on logging, and one on controlling
emissions from peatlands. For the energy sector, we
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included the renewable targets for 2025, which overlap
with the biofuel target set for 2025.

Forestry (LULUCF sector). Indonesian land-use emissions are
mainly the result of deforestation and peatland
destruction. There are many factors causing
deforestation and forest degradation in Indonesia.

These include (i) forest fires, (ii) illegal logging, (iii) forest
encroachment, (iv) forest conversion for establishment of
agricultural plantations, transmigration areas and new
districts, (v) development of new rice fields, and (vi)
large-scale mining activities. The first three factors are
defined as unplanned deforestation and the remaining
factors as planned deforestation (Ministry of
Environment Indonesia, 2010). We looked into two
policies that address both types of deforestation: a
reduction inillegal logging through FLEGT measures, and
areductionin legal logging through forest conservation
initiatives.

Forestry; ban on illegal logging — FLEGT. Illegal logging is one
of the major sources of greenhouse gas emissions in
Indonesia. The country has made efforts to control the
problem through law enforcement and trade-based
measures such as FLEGT-VPA. Although only a fraction of
the volumes logged illegally are likely to enter the markets
abroad, FLEGT is still estimated to have a notable impact
on reducing CO, emissions, ranging from 70 MtCO,e
(national estimates based on Ministry of Finance, 2009) to
130 MtCO, e (IIASA estimate). The large difference between
the estimates derives from the very uncertain figures in
both the CO, sequestration estimates of the [IASA baseline
(especially for peatland), and the anticipated impacts of
FLEGT that are largely due to varying estimates of the
forests affected by illegal logging.

Legal measures to haltillegal logging have also been
introduced such as the Presidential Instruction No.
10/2011 on ‘The postponement of issuance of new
licenses and improving governance of primary natural
forest and peatland’. This legal instrument imposes a
two-year moratorium on new forest concession licenses
for harvesting peatlands and natural primary forests.
Instead, clearing and logging must be directed to
degraded non-forest lands and existing concessions.
However, as the time limit of the logging ban is uncertain
and as vast expanses of selectively logged forests are
excluded from the ban, the effect of the ban is highly
uncertain and could potentially be very small.

Forestry; peatland fires. In 2005, a quarter of Indonesia’s
total emissions was attributed to peat fires. While the
ignition of such fires is hard to suppress and severity

depends to a large degree on climatic factors, there is
clearly a higher vulnerability of degraded peat swamp

8o

forests. Risks for Indonesia that might lead to higher
emissions by 2020 are manifold, the largest being natural
disturbance. Between 1989 and 2008, fire was the
primary proximate cause of deforestation in West
Kalimantan (for 93% of the deforested area) and
contributed to 69% of net carbon emissions of the region.
To reduce emissions, protecting logged forests has earlier
achieved greater reductions (21%) than protecting intact
forests alone (9%) (Carlson et al., 2012).

Energy supply; renewable energy targets. According to the
National Energy Policy passed in early 2014, Indonesia
has a target of 23% share of renewable energy sources in
the total primary energy supply by 2025 (LGS Online,
2014). This target has evolved from previous ones and is
more ambitious (previously: 15% by 2025, or 17%
including a 2% share of liquefied coal). Indonesia has
feed-in tariffs in place for all relevant renewable
electricity technologies, and has established a biofuel
quota supporting the target. From 2011 to 2012, the share
of renewable energy has increased from 3% to 5%
(Ministry of Energy and Mineral Resources, 2013). One
policy aimed at achieving the renewable energy target is
the biofuel quota, which aims at a 15% share of biofuels in
all transportation fuels by 2025 (Ministry of Environment
Indonesia, 2010). As the renewable energy target includes
assumptions on increased use of biomass, the emission
reductions resulting from the biofuel target will overlap
with those from the renewable energy target.

Ecofys & NewClimate Institute calculated the impacts of
the change in the total share of renewable energy in
primary energy, including biofuels, but also other
renewable energy sources, on energy-related CO,
emissions, based on the World Energy Outlook Special
Report on Southeast Asia (IEA, 2013b). The results are
significantly lower than energy-related CO, emissions
projected in the Second National Communication:

460 MtCO,e for 2010 and 1330 MtCO,e for 2025. The IEA,
however, already estimates emission levels with current
policies to be lower than indicated in the Second

National Communication.

PBL analysed both the renewable and biofuel target,
accounting for overlap by implementing the biofuel
targetin the TIMER energy model and subtracting the
additional reductions due to the renewable energy target
(mainly achieved by a growth in geothermal energy) from
the remaining emissions. For the renewable energy
target, a range of 15% to 23% in primary energy supply
by 2025 was taken, based on the Second National
Communication (Ministry of Environment Indonesia,
2010) and LGS Online (2014). The PBL projection of the
energy-related CO, emissions is 649 MtCO,e for 2020 and
911 MtCO, e for 2030, which is below the estimates in the
Second National Communication for 2020 but above
those for 2030.



Table 2.30
Possible areas of enhanced action in Indonesia

Area Reduced peatland deforestation Transport efficiency

Implications on the energy mix and
greenhouse gas emissions

- Medium mitigation potential

Mitigation potential and costs - Significant reductions below baseline still - Minor effect on total emissions
available
Co-benefits — Increased air quality and reduced forest fires - Mostly negative to low costs

- Protection of valuable primary forest areas
- Protection of key biodiversity areas in
natural forests
Importance on national level - Laws concerning the protection of peatland - Air quality; premature deaths from air
ecosystems are already in place and could pollution avoided
potentially be strengthened - Energy security through fuel saving
- Reduce smog-related respiratory and
visibility problems

Table 2.31
Estimated total forest land-use emissions in Indonesia for the various policies”

MtCO./y Emissions source 2020 2030
Current policies Forest land 980 880
Enhanced policies Forest land 940 810

“ Emissions as estimated by GLOBIOM and GgM have been harmonised with historical emissions from FAO based on 2010, and include emissions related to
above- and belowground biomass, dead organic matter, and soil organic carbon.

2.7.2.4 The enhanced bottom-up policy scenario
Enhanced policies on deforestation of peatland and
measures in the transport sector may lead to further
emission reductions, towards a projected emission
level of 9% to 10% below 2010 levels by 2020, and 2%
to 5% below 2010 levels by 2030 (Table 2.27). Absolute
remaining emissions would be about 1,855 to 1,895
MtCO,e by 2020 and 1,960 to 2,035 MtCO,e by 2030
(both including LULUCF).

Forestry & Agriculture. An additional enhanced policy
scenario that has been analysed within the context of
Indonesia is that of reducing peatland emissions. Peatland
emissions are a significant source of carbon emissions in
Indonesia; this is caused by fires on peatland, the
extension of oil palm plantations, and logging
operations. Thus, reduction in deforestation and
degradation on peatland could potentially lead to
significant reductions in the country’s CO, emissions.

For the analysis of the enhanced policy scenario, the
IIASA GgM forest model was used. The policy was
analysed in the form of a control and monitoring system
of peatland areas, successfully leading to a reduction in
deforestation in the mapped area. The policy was
assumed to reduce deforestation on peatlands starting
from 2015, linearly decreasing deforestation over time

and leading to a reduction of 75% compared to [IASA
baseline levels by 2030. Estimates are based on the
assumption that total net deforestation is not impacted
by the policy due to the spill over to other areas of
deforestation. That is, a complete leakage effect from
peatland areas to other land areas within that country
was assumed. This is a strong assumption taken due to
limitation of the approach and further reduction in
emissions from this policy due to a hindering of the
leakage effect could be expected. IIASA calculations
project that the implementation of the policy could
potentially reduce emissions from the LULUCF sector by
roughly go MtCO,e by 2020, and roughly 70 MtCO,e by
2030 (Table 2.37).

Transport. PBL analysed the effect of enhanced policies in
the transport sector, implementing a fuel efficiency
standard of 34.3 km/I for all new passenger cars, to be
achieved by 2030. This enhanced policy scenario results in
emission reductions of 10 MtCO,e by 2020 and 35 MtCO,e
by 2030, compared to the current policies scenario. The
reduction is small due to the overlap with the biofuel
quotain the current policies scenario. These emission
reductions in the transport sector were only calculated by
PBL, but their effect on total emission reductions

is minor.

81



Figure 2.13

Contribution of enhanced reduction measures per sector, for Indonesia

Energy-related co, emissions (Mt CO, peryear)
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Impact of policies analysed in the enhanced top-down policy scenario, per sector, on energy-related CO, emissions in Indonesia. Reductions in this figure are

relative to the current policies scenario.

HFC production and consumption. A phase-down schedule
for consumption of HFCs based on the 2014 North
American Amendment Proposal (Appendix A.5) is
assumed here, similar as for China. Implementation of
this proposal in Indonesia would result in a reduction
below the current policies scenario of about o MtCO,e by
2020 and 2—-4 MtCO,e by 2030.

2.7.2.5 The enhanced top-down policy scenario

Itis expected that full implementation of the top-down
mitigation measures could decrease all greenhouse gas
emissions in Indonesia by about 8o MtCO,e by 2020 and
180 MtCO,e by 2030, compared to the current policies
scenario.

The impact of the mitigation options on the energy-
related CO, emissions is illustrated in Figure 2.13 and in
Table A.2 (Appendix A.6). The largest potential to reduce
energy-related CO, emissions is in the power, transport
and buildings sectors, while additional reductions from
the industry sector are limited (Figure 2.13). The measure
in the electricity sector is particularly effective in
Indonesia in our assessment, mostly because, historically,
Indonesia has had a high dependence on coal-based
electricity, as in the PBL baseline projections, and a low
share of renewable energy. The additional reductions in
the transport sector come from the enhanced passenger
vehicle standards, which are the same as those in the
enhanced bottom-up scenario as discussed in the
previous section. The potential in this sector is large as
existing fuel efficiencies in light commercial vehicles are
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relatively low. In the buildings sector, major emission
reductions can be achieved by introducing a ban on
incandescent light bulbs and by the installation of solar
photovoltaic (PV) systems.

2.7.3 Datasources and assumptions

Current trends

The projections for LULUCF are based on GLOBIOM
(Havlik et al., 2014) and GgM (Gusti, 2010) model
calculations of IIASA. These estimates have been
harmonised with FAO estimated emissions for the year
2010. From 2010 and onwards, the trend is fully based

on model estimates taking into account socio-economic
development (see Appendix B for further details).
Non-CO, projections, CO, process emissions and
projections of emissions of LULUCF of NewClimate
Institute & Ecofys are based on the baseline in the Second
National Communication for all sectors except the
energy-related emissions. Those are calculated based on
the World Energy Outlook Special Report for Southeast
Asia (IEA, 2013b), as this scenario includes the most
recently implemented policies.

For the projections of PBL, we use the IMAGE TIMER
energy model (Van Vuuren et al., 2014). The projections
were harmonised with historical 1990-2010 emissions
from the energy-related emissions (IEA, 2013a), hon-
energy-related emissions (EDGAR g.2) JRCand PBL, 2012)
and LULUCF emissions excluding peatland emissions
(FAOSTAT). Details concerning assumptions on peatland
emissions are described below.



Box 2.2 Assumptions on and sources of LULUCF (in detail)

In 11ASA’s GgM model, the gross deforestation rate was estimated to have been 1.55 Mha/year in 2000 and

1.38 Mha/year in 2005. This is in line with the national estimates by DNPI (2010), who estimated deforestation
rates of 1.8 Mha/year in the late 1990s, decreasing to 1.1 Mha/year in 2000 to 2005. [IASA’s estimates are based
on the forest maps by Hansen et al. (2013), where some reported forest loss corresponds to forest management
operations (logging and planting). According to Hansen et al. (2013), forest logging is detected as gross forest
cover loss. This could potentially cause the IIASA’s estimates of deforestation to be too high, as some forest
management activities will be classified as deforestation. FAO FRA reports a net deforestation rate of 1.87 Mha/
year for 2005 and an average net deforestation rate of 0.5 Mha/year between 2000 and 2010 (FAO, 2005; FAO,
2010). However, as these figures give the net deforestation, they are not directly comparable to the IIASA’s gross
deforestation estimates.

In GgM, the initial (1990) carbon stock in forest living biomass (above and belowground) is taken from a map

by Kindermann et al. (2008), who used FAO FRA 2005 data (FAO, 2005). The average carbon stock for Indonesia
in FAO FRA 2005 is about 50 tC/ha in aboveground biomass and 17 tC/ha in below ground biomass (67 tC/hain
total), which is just half of the carbon stock reported in FAO FRA 2010 (FAO, 2010) and FAO STAT (according to
the FAO STAT Metadata, the numbers are based on FAO FRA 2010 data). In the projections by GgM, the average
carbon stock in remaining forests grows by 99 tC/ha by 2005, which is still 42% less than the FAO FRA 2010
number. Therefore, deforestation emissions from biomass estimated by GaM may be about 40% lower than
other estimates.

GgM starts modelling in 1990 while it uses land cover as of 2000 (based on GLC2000). Therefore, the forest area
in the model is not changed during 1990-2000, although the deforestation and afforestation emissions are
estimated. Also, it is assumed that peatland that is not covered with forest in the initial year has been deforested
before 2000 and emissions are estimated as described in the next paragraph. This model spin-up is important
for estimation of soil and peat decomposition emissions, because they are accounted for over a long time. In
GgM, the deforestation rate on peatland forests during 1990-2000 simulates forest loss of about 9 Mha by
2000, which corresponds to the value reported by Hoojer et al. (2006).

For estimation of peat decomposition emissions that follow deforestation, we apply emission factors
recommended by Hooijer et al. (2014). The emission factor is 179 tCO,/(ha year) for the first five years after
deforestation and 55 tCO,/(ha year) for all consequent years. We assume that the average annual subsidence
rate of peatis 5.1 cm/year (Valin et al., 2014) and average peat thickness is 4.5m (Jaenicke et al., 2008). Every
deforested and drained peat unit used for agriculture emits CO, until it is completely depleted. For every
simulation period in each cell with deforested peatland, the peat decomposition emissions are estimated

as a sum of recently deforested units multiplied by 179.66 tCO,/(ha year) and area of earlier deforested units
multiplied by 55 tCO,/(ha year), and peat thickness of the units is decreased by 5.1 cm annually. The deforested
units contribute to the total current peat emissions of the cell while their peat thickness is greater than zero.
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2.8 Japan

2.8.1 Summary of results

Under current policies Japan’s emissions (excluding LULUCF) are
estimated to be between 1,135 to 1,330 MtCO,e by 2020 (10%
below to 6% above 2010 levels) and 1,045 to 1,190 MtCO,e by
2030 (6% to 17% below 2010 levels). The large range is caused by
the uncertainty about the phase-out of nuclear energy, as it is not
yet fully clear whether this will occur and which energy carriers will
replace the nuclear energy capacity. The upper end of the range
basically assumes a full phase-out of nuclear energy, while the
lower end assumes that some plants will be reconnected to the
grid. This means that meeting its new tentative 2020 target, i.e.
to reduce emissions by 3.8% from 2005 levels by 2020 (excluding

Figure 2.14

LULUCF; corresponding to a 3.4% increase on 2010 levels), could
be challenging for Japan under full nuclear energy phase-out.
Additional enhancement measures in renewable electricity
generation and in the areas of efficiency in buildings and transport
may reduce emissions to a level between 965 and 1,065 MtCO,e
by 2030 (16% to 24% below 2010), and could compensate
potential emissions from a nuclear energy phase-out. Co-benefits
of these policies include increased energy security due to fuel
saving and less import dependency on coal and other fossil fuels.
Furthermore, fuel efficiency in transport might reduce smog-
related respiratory and visibility problems.

Impact of climate policies on greenhouse gas emissions in Japan

Excluding CO, emissions from land use
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Source: PBL FAIR/TIMER model; Ecofys & NewClimate Institute calculations

Historical greenhouse gas emissions (excluding LULUCF) are based on national inventories submitted to UNFCCC. The LULUCF emission projections are
based on the assumption that emissions will not change between 2010 and 2030. Historical emission data are taken from the Sixth National
Communication (see details in Section 2.8.3). See also Figure 2.15 for details on the enhanced top-down policy trajectory.
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Table 2.32

Greenhouse gas emissions (excluding LULUCF) for Japan, relative to 2010 and 2005 levels, by 2020 and 2030

forvarious policy scenarios

Scenario

% relative to 2010 levels

Pledge

Current policies

Enhanced bottom-up policy scenario
Enhanced top-down policy scenario
% relative to 2005 levels

Pledge

Current policies

Enhanced bottom-up policy scenario

Enhanced top-down policy scenario

2020

3.4%

[-10%; 6%]

[-12%; 6%]
-8%

-3.8%
[-16%; -2%]
[-18%; -2%]

-14%

2030

[-17%; -6%]
[-24%; -16%]

-25%

[-23%; -12%]
[-29%; -22%]

-31%

Table 2.33

Overview of policies analysed in our study for Japan

Policy status Sector

Current policies Energy Supply

Transport

F-gases

Enhanced bottom-up Energy Supply
policy scenario
Transport

Buildings

HFCs

Policy/measure

Basic Energy Plan

/Renewable Energy Act

Top Runner Programme

Act on Rational Use and Proper
Management of Fluorocarbons

Phase out nuclear energy

Fuel efficiency in transport

Building efficiency

Phase-down of HFCs

Target

13.5% renewable electricity by 2020
20% renewable electricity by 2030
(supported by FIT scheme)

16.8 km/I by 2015, 20.3 km/I by 2020

Control recycling of equipment using F-gases

Replace nuclear energy generation by
renewable energy in the long term

Achieve standards as currently discussed in
the EU (g7.5 km/I for new cars by 2030)

Current building standards for primary
energy demand for new buildings are
replaced with highly efficient standards
10% reduction in HFC consumption and
production by 2018, 35% by 2023, 70% by
2029, and 85% by 2035

Table 2.3g

Greenhouse gas emissions (excluding LULUCF) for Japan, for 2005, 2010, 2020 and 2030 for various policy

scenarios

Scenario

MtCO.e

Pledge

Current policies

Enhanced bottom-up policy scenario

Enhanced top-down policy scenario

2005

1,350

2010

1,255

2020 2030

1,300
11,135;1,330] [1,045; 1,190]
[1,040; 1,250] [965; 1,065]
1,170 940
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2.8.2  Resultsin detail

2.8.2.1 Copenhagen pledge

Japan revised its 2020 pledge on 15 November 2013 due to
the Fukushima disaster and the consequent uncertainty
regarding the future role of nuclear energy and now aims
to reduce emissions by 3.8% compared with 2005 levels
by 2020, excluding LULUCF (UNFCCC, 201g4b) (Table 2.32).
The new 2020 pledge is equivalent to an increase of 5.2%
above 1990 levels (excluding LULUCF) and represents

a strong decrease in ambition in comparison to the
previous mitigation target of 25% below 1990. In absolute
terms, Japan’s pledge implies a target level of 1,300
MtCO,e for 2020, excluding LULUCF. The Climate Action
Tracker calculates potential credits from LULUCF sinks of
q4 MtCO,e by 2020. The absolute value of the pledge level
excluding LULUCF could thus be slightly higher (Climate
Action Tracker, 2014b). This aspect is not considered
furtherin the data in this report.

2.8.2.2 Current policies

In Japan, current policies may lead to total greenhouse
gas emission levels (excluding LULUCF) of 2% to 16%
below 2005 levels by 2020, and 12% to 23% below 2005
levels by 2030 (Tables 2.33 and 2.34). Absolute remaining
emissions would be about 1,135 to 1,330 MtCO,e by
2020 and 1,045 to 1,190 MtCO,e by 2030 (both excluding
LULUCF) (Table 2.35). Our analysis shows that the 2020
emission level after implementation of current policies
is likely to be below the pledged emission target of
1,300 MtCO, e for 2020, excluding LULUCF. However, it
also shows that Japan will only achieve its pledge under
current policies if nuclear energy is not fully phased out.

Energy sector. The government announced a complete
revision of the national energy and climate policy after
the Fukushima incident. The new Basic Energy Plan that
came out halfway 201q does not include midterm
quantitative reduction targets on nuclear energy, but
does call for the restart of nuclear power plants
(Kuramochi, 2014). Although the nuclear energy phase-
out as secured after the Fukushima incidentin the
Innovative strategy for energy and the environment (The
Energy and Environment Council Government of Japan,
2012) is being implemented, the current developments
point at withdrawal of this policy (Kuramochi, 2014).
Therefore the current policies scenarios as calculated by
Ecofys & NewClimate Institute account for two
alternative trajectories around the implementation of
nuclear energy. The first assumes a nuclear energy phase-
out and the second that several reactors will be able to
restart, based on projections under the current policies
scenario in the World Energy Outlook 2013. The PBL
analysis assumes that nuclear energy developments are
the same as in the PBL baseline projections, so no nuclear
energy phase-out.
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The energy plan further includes a 13.5% renewable
electricity target for 2020 and 20% for 2030 thatis
supported by a Feed-in-Tariff (FIT) scheme. The FIT
schemeis included in the Ecofys & NewClimate Institute
analysis, whereas PBL only includes the renewable
electricity targets. Interestingly, calculations of Ecofys &
NewClimate Institute show that the capacity assumed
here could resultin a higher renewable energy share than
the 13.5% target for 2020, indicating the success of the
Renewable Energy Act.

Transport sector. Japan had already introduced effective
policies in the transport sector starting in 1998, of which
the Top Runner Progamme’ has the highest impact and
was updated in 2013. The result is a vehicle efficiency
standard for new cars of 16.8 km/I by 2015 and 20.3 km/I
by 2020. But all in all, we can conclude that given the
uncertain development in the power sector, emission
projections for Japan are uncertain. The projected range
in emissions after implementation of current policies
shows that Japan will only achieve its pledge if nuclear
energy is not fully phased out.

F-gases. Japan is currently implementing a programme to
control recovery of F-gases from cooling and other
appliance use (Kazuhiro, 2013). Japan’s first Biennial
Report projects reductions of 9.7-15.6 MtCO,e by 2020
resulting from these efforts. We include this range of
reductions in the scenario of current policies, assuming
enforcement of the legislation as planned.

2.8.2.3 The enhanced bottom-up policy scenario

The implementation of enhancement measures could
decrease emissions to between 1,040 and 1,250 MtCO,e
by 2020 and between 965 and 1,065 MtCO,e by 2030,
relative to those under the current policies scenario. The
reduction by 2030 is especially large compared to under
the current policies scenario with nuclear energy phase-
out. This again shows that the decision regarding nuclear
energy phase-out, including the possible technology that
could replace the nuclear energy capacity, significantly
affects expected greenhouse gas emissions.

Energy supply; nuclear and renewable energy. The new energy
plan does not include quantified targets for nuclear
energy until 2030. In contrast to the current policies
scenario that takes into account both phase-outand no
phase-out of nuclear energy, the enhanced policy
scenario assumes that nuclear energy phase-out will be
implemented and that Japan will implement renewable
electricity technologies at the same pace as Germany has
done since the year 2000. The remaining electricity
production in the Ecofys & NewClimate Institute
calculations is assumed to come from coal-fired power
plants. In the PBL calculations, a ban on new coal-fired



Table 2.35
Possible areas of enhanced action in Japan®

Increased renewable
electricity generation

Area

Increased emissions in
recent years after Fukushima
accident

Implications on the energy -
mix and greenhouse gas
emissions

Mitigation potential and - Replace nuclear energy

costs generation by renewable
energy in the long term
Co-benefits — Decrease in coal import

dependency

Importance on -
national level

Little public acceptance of
nuclear energy

- High dependency on coal
imports (2nd netimporter)

Fuel efficiency in transport

Energy efficiency in
building envelope
Road vehicles major sharein -
transport

Together with appliances
approx. 30% of energy
consumption

Significant reductions below -
baseline still available (e.g.

24% by 2030 according to IEA)

40% energy consumption
reduction below 1990 level
possible (including efficiency
of appliances)

Decrease in fuel import - Increased comfort

dependency — Decreased dependency on
Energy security through fuel fuel imports
saving™

Reduce smog-related
respiratory and visibility
problems™

High dependency on oil -
imports (3rd netimporter)

Some efficiency standards
already exist

Building standard already in
place - could be strengthened

“Main Sources: EIA (2013¢; 2014b; 2014¢), OECD and IEA (2009), REN21 (2014b), International Transport Forum (2010), IEA (2013¢, 2013a), Braun et al.
(2014), Murakami et al. (2009); ** World Bank and ClimateWorks Foundation (2014).

power plants is introduced. Therefore, it is assumed that
new capacity for electricity production consists of highly
efficient power plants (gas or coal with CCS) or renewable
technologies.

Transport; fuel efficiency. Japan already introduced fuel
efficiency standards for new passenger and heavy-duty
vehicles in 1979, which were included in the Top Runner
Programme in 1998 (Kuramochi, 2014). But despite the
long history and ambitious targets in the past, the EU
currently has stricter targets for new passenger vehicles
until 2025. Therefore, we assume the same enhanced
transport policy as for Canada. This could lead to a
decrease in emissions of 30 to 55 MtCO,e by 2030, relative
to the current policies scenario.

Buildings; efficiency improvements. With the Top Runner
Programme, Japan has achieved high efficiency levels for
appliances. Efficiency in the buildings sector, on the other
hand, is lower. Current building standards for residential
buildings translate into 390 MJ/m2/a of cooling/heating
load (taking the median of various climate zones). With
an assumed energy conversion efficiency in the buildings
sector of 50%, this results in primary energy demand of
80 kWh/m?/a. Increasing the standard to go kWh/m2/a
for new buildings (starting today) would reduce emissions
further by 2 to 11 MtCO,e by 2020 and 8 to 2q MtCO,e by
2030. The standard is comparable to a standard that is
secured in German legislation for new and renovated
buildings, which is accompanied by financial support.

HFC production and consumption. For Japan, the North
American Amendment Proposal would mean that HFC
consumption is reduced by 10% by 2018 and 85% by 2035,
below the baseline (EPA, 2013b) (see also Australia).
Implementation of this proposal in Japan could resultin a
reduction below the current policies scenario of about
11-42 MtCO,e by 2020 and 50-70 MtCO,e by 2030.

2.8.2.4 The enhanced top-down policy scenario

Full implementation of the top-down mitigation
measures would decrease all greenhouse gas emissions
in Japan by about 65 MtCO,e by 2020 and 180 MtCO,e by
2030, compared to the current policies scenario.

The impact of the mitigation options on the energy-
related CO, emissions is illustrated in Figure 2.15 and in
Table A.2 (Appendix A.6). The largest potential to reduce
energy-related CO, emissions is in the transport and
industry sectors, with smaller potential in the electricity
and buildings sectors (Figure 2.15). The reductions in the
transport sector come from the enhanced passenger
vehicle efficiency standards, which are the same as those
in the enhanced (bottom-up) scenario. The effect is due
to the relatively large car ownership per 1,000 inhabitants
inJapan (World Bank, 2015). The reductions in the
industry sector are mainly due to the implementation of
advanced steel furnaces and good housekeeping
measures.
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Figure 2.15

Contribution of enhanced reduction measures per sector, for Japan
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Impact of policies analysed in the enhanced top-down policy scenario, per sector, on energy-related CO, emissions in Japan. Reductions in this figure are

relative to the current policies scenario.

The mitigation measures in the electricity sector include a
ban on new coal fired power plants after 2020. The effect
of this measure is relatively small, as Japan already
implemented quite some renewable energy policies and
has a large share of nuclear energy in their current
policies.

2.8.3
Pledge
Historical and future emissions were taken from the
national inventories submitted to UNFCCC. For the
absolute pledge value including LULUCF, [IASA’s LULUCF
projection was used.

Data sources and assumptions

LULUCF emissions

LULUCF emissions projections for Japan are based on the
assumption that the emissions will remain constant and
do not change between 2010 and 2030. Japan’s negative
LULUCF emissions are highly correlated with the CO,
removals from forest land. Historically, the forest land

and removals of CO, related to the forest sector have been
stable. The IIASA projections of LULUCF emissions for Japan
also show a trend of stable CO, removals. However, the
trend of decreasing domestic demand of wood and decline
in active forest management makes the LULUCF emission
projections uncertain. Changing forest management

and reduction in forest harvest levels can have notable
implications for the LULUCF emissions for Japan.

Current trends

The projections of Ecofys & NewClimate Institute are
based on those under the current policies scenario of the
World Energy Outlook 2013 for CO, only until 2030 (IEA,
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2013¢), the US EPA non-CO, emission projections until
2030 (US EPA, 2012), and inventory data submitted to the
UNFCCC for historical information up to 2010.

The current policies scenario of the World Energy Outlook
does not cover the updated energy strategy which would
lead to higher REN targets than those assumed under the
current policies scenario. Therefore, we additionally
quantified the new targets assuming that the approved
installations under the feed-in schemes will go fully in
operation. The capacity assumed here results in a higher
renewable energy share than the 13.5% target for 2020.
The additional reduction was subtracted from the
projections under the current policies scenario of the
World Energy Outlook 2013, because we used the
underlying data of the World Energy Outlook. In an
alternative scenario, we use emission projections from
the Sixth National Communication. The emissions here
are slightly higher, as for the power sector, the share of
energy carriers was frozen at 2012 values given the
uncertainty of future development of nuclear energy. In
2012, Japan had no nuclear energy connected to the grid
and a high share of coal fired power generation.

For the scenario projections of PBL, we use the IMAGE
TIMER energy model (Van Vuuren et al., 2014) and
included all policy options as summarised in Table 2.33.
The LULUCF emission projections are based on the
assumption that emissions will not change between 2010
and 2030. Historical emissions are taken from the Sixth
National Communication. The projections were
harmonised with historical 1990—2010 emissions from
the UNFCCC National Inventory Submissions, Common
Reporting Format Tables for Japan.



2.9 Mexico

2.9.1 Summary of results

Projections of current policies show that Mexico is expected to
achieve emission reductions, but these are not sufficient to meet
its conditional pledge of 30% emission reduction by 2020, relative
to the national baseline levels (about 670 MtCO,e).

Under policy enhancement measures in the energy, transport and
forestry sectors, emissions (including LULUCF) could be about 4%
to 12% below 2010 levels by 2020 (665—720 MtCO,e), and 17% to
20% below 2010 levels by 2030 (600—-625 MtCO,e). The selected

Figure 2.16

mitigation enhancement measures will halt deforestation,
increase vehicle efficiency standards, with a strong continuation of
renewable energy implementation and strong cuts in gas flaring,
as well as phasing-down hydrofluorocarbons. Such measures
would have multiple co-benefits in terms of reducing air pollution
and agricultural damage, providing energy security and reducing
the dependence on fossil fuels.

Impact of climate policies on greenhouse gas emissions in Mexico

Including CO, emissions from land use

Mt CO, eq per year Mt CO, eq per year

Excluding CO, emissions from land use

CO, emissions from land use
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Source: PBL FAIR/TIMER model; Ecofys & NewClimate Institute calculations; IIASA GLOBIOM/GgM model

Historical greenhouse gas emissions (excluding LULUCF) are based on inventory data of the Fifth National Communication to the UNFCCC (Government of
Mexico, 2012). The LULUCF emission projections as a result of the current policies (range) are based on the Fifth National Communication and model
calculations by IIASA. See also Figure 2.17 for details of the enhanced top-down policy trajectory.
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Table 2.36

Greenhouse gas emissions for Mexico (including LULUCF), by 2020 and 2030 for various policy scenarios

Scenario

% relative to 2010 levels

Pledge

Current policies

Enhanced bottom-up policy scenario

Enhanced top-down policy scenario

Table 2.37

2020 2030
-10%
[4%; 9%] [12%; 14%]
[-12%; -4%)]  [-20%;-17%]
5% -9%

Overview of policies analysed in our study for Mexico

Policy status Sector
Current policies Energy supply
Forestry
Enhanced bottom-up Forestry &
policy scenario Agriculture
Energy Supply
Transport

Fugitive emissions

HFCs

Table 2.38

Policy/measure

Special Climate Change Programme on
2013-2018 (2014)

Protected areas according to the
payments for Ecosystem Services (PES)
scheme for promoting conservation,
restoration and sustainable forest use

National Climate Change Strategy, 10-20-
40 Vision (2013), defining milestones after
10, 20 and 4o years

Enhance renewable energy target
(following National Climate Change
Strategy)

Fuel efficiency in transport

Decrease vented and flared emissions

Phase-down of HFCs

Target

Increase share of renewable energy in
energy production: from 22.8% by 2018
t0 26.5% by 2027

To reach zero net emissions associated
with land-use change by 2020

10 year goals include: Protection of the
most vulnerable ecosystems

20 year goals include: Positive rate in
forest carbon sinks, Stop in deforestation

35% REN (electricity) by 2024
40% REN (electricity) by 2034
50% REN (electricity) by 2044

Continue strong trend of renewable
targets, backed by supportive measures
to assure implementation

Achieve standards as currently discussed
in the EU with a five year delay (34.4 km/I
for new cars by 2030 and 47.5 km/I by
2035)

Assume that a maximum of 5% of gas is
flared. Apply reduction below baseline
for this specific sector to all fugitive
emissions (preliminary percentage: 65%
reduction)

30% reduction in HFC consumption and
production by 2025, 60% by 2031

Greenhouse gas emissions (including LULUCF) for Mexico, for 2005, 2010, 2020 and 2030 for various policy

scenarios

Scenario

MtCO.e

Pledge

Current policies

Enhanced bottom-up policy scenario

Enhanced top-down policy scenario

2005 2010

655 750

" Pledge is 30% below national baseline emission projections
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2020 2030
670"
[770;810] [835; 850]
[665; 720] [600; 625]
780 685



Table 2.39
Possible areas of enhanced action in Mexico*

Area Increase renewable electricity

generation

Implications on
the energy mix and
greenhouse gas
emissions™

of total emissions in 2010

Reduce fugitive emissions from fossil
fuel production

Efficiency in transport

Electricity generation 23% - 15% of total emissions in 2010 - Transport sector 33% of

total emissions in 2010
- Sector with strongest
emission growth since 1990

Mitigation - High potential at moderate - Mostly negative costs and measures - Substantial reductions

costs available
- Avariety of renewable

potential and costs

which are implemented easily

by 2030 possible through
improved emission

energy resources exists (all standards
of wind power, solar power,
geothermal power, biomass,
and hydropower)
Co-benefits - Job creation (175,000 jobs, — Upstream energy saving — Decreasein local air
IRENA, 2013) - Improved health and reduced crop pollution
- Reduced ground-level ozone losses through reduced ground-level - Decrease fossil fuel
and related agricultural and ozone (smog)™" dependency
health damage™” - Energy security through fuel
saving™™”

- Reduce smog-related
respiratory and visibility
problems™*

Importance on - Increasing interest of private - Government of Mexico as well as

national level sector in renewable energy

(specifically wind power)

PEMEX are founding partners of Global
Methane Initiative

“Main sources: IRENA (2011¢, 2013), OECD and IEA (2009), CTS Mexico (2010), Robinson et al. (2003); “*Government of Mexico (2012); ™" World Bank and

ClimateWorks Foundation (2014).

2.9.2  Results in detail

Figure 2.16 shows the emission projections based on
harmonised historical emission trends using the official
national estimates (Government of Mexico, 2012; NCCS,
2013). Historical emissions of greenhouse gases differ
between data sources, and using another historical

data set for harmonisation would affect the emission
projection. The historical pathway based on the IEA,
EDGAR and FAO databases, for instance, shows a

lower trend compared to what is shown in Figure 2.16
(Government of Mexico, 2012; NCCS, 2013). The CO,
emissions (including LULUCF) are similar for both sources,
but the non-CO, greenhouse gas emissions in 2010 are
more than 100 MtCO,e lower according to EDGAR than
according to official estimates, indicating the large
uncertainty in historical data for non-CO, greenhouse gas
emissions.

2.9.2.1 Copenhagen pledge

Mexico was one of the first developing countries to
ratify the Kyoto Protocol and one of the first to adopt

a long-term reduction target for 2050, consisting of a
50% emission reduction relative to year 2000 levels. For
2020, it has pledged to reduce greenhouse gas emissions
by 30% against national baseline emission projections
(UNFCCC, 20m). The 2020 emission level if the pledge is

achieved is expected to be around 670 MtCO,e (NCCS,
2013), including LULUCF emissions. Mexico’s pledge is
conditional on adequate financial and technological
support from developed countries as part of a global
agreement.

2.9.2.2 Current policies

According to our calculations, the emission projections
including Mexico’s current national policies are about 4%
to 9% above 2010 emission levels, including LULUCF, by
2020. This is about 17% below national baseline emission
projections for 2020, so about half-way towards its
pledge (Tables 2.36 and 2.38).

Main policies. In 2012 the General Law on Climate Change™®
was adopted, which provides a solid institutional
framework to support mitigation measures and sets
several targets for 2020 and 2024. The first target is to
achieve a 30% emission reduction by 2020 relative to
baseline projections. This secures Mexico’s international
Cancun pledge in a national climate law. The second
target aims at a 35% share of electricity generated from
clean energy sources by 2024. Both targets are confirmed
in the National Climate Change Strategy (NCCS) 10-20-40
Vision (NCCS, 2013). The NCCS also adds a target of 40%
share of renewable electricity generated to be reached in
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20 years and a target of 50% share of renewable
electricity in go years. The Special Renewable Energy
Programme (Government of Mexico, 2014) of 2014 also
introduces renewable electricity targets in terms of
increasing the share of renewable energy in energy
production to 22.8% by 2018 and 26.5% by 2027. As there
are various renewable targets for the period until 2030,
our calculations for the current policies scenario assume
that the Special Renewable Energy Programme targets
for 2027 are achieved. Another target, as defined in the
Vision de Mexico Sobre REDD+ (Comisién Nacional
Forestal, 2010), aims at zero net carbon loss from forest
ecosystems and is also included in our current policies
scenario.

2.9.2.3 The enhanced bottom-up policy scenario
According to our study, enhanced policy measures in the
energy supply, transport and forestry sectors in Mexico
could lead to an emission level (including LULUCF) of 17%
to 20% below 2010 levels, by 2030 (Table 2.36).

Continuation of strong renewable energy targets. In contrast to
the current policies scenario, where we assumed meeting
the less ambitious 2027 renewable electricity target, in
the enhanced policy scenario we assumed
implementation of the more ambitious target from the
NCCS (2013) that aims to achieve a 35% share of electricity
generated from clean energy sources by 2024, and 40%
by 2034. Achieving a 37% share of renewable energy by
2030 (based on a linear path towards the 40% target for
2034) will have limited effect on 2020 emission levels,
compared to the current policies scenario, and is
expected to reduce emissions by 20 to 100 MtCO,e by
2030. In order to achieve this target, some financial
incentives are in place together with the opportunity for
the private sector to produce electricity and heat.

Fuel efficiency in transport. For the enhanced policy scenario,
we assume that Mexico can increase mitigation efforts in
transport with a fuel economy standard (the same as for
Brazil). According to our calculations, the expected
emission reduction will be 15 to 30 MtCO,e by 2020 and
55 to 9o MtCO,e by 2030, relative to the current policies
scenario.

Reduce fugitive emissions from fossil fuel production. Total
fugitive emissions of the oil and gas sector were

77 MtCO,e in 2010, roughly 15% of total emissions in
Mexico (Government of Mexico, 2012). As it is unclear
what the baseline projections from the World Energy
Outlook and the Fifth National Communication assume
on flaring reductions, we made our own associated
petroleum gas (APG) utilisation baseline projections. Our
calculations assumed that no autonomous improvement
on APG utilisation will take place, and used crude oil
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production projections as a proxy for APG utilisation
projections. Assuming that flared or vented emissions are
reduced to 5% of gas production, this additional policy is
projected to reduce emissions by 65% below our
reference scenario. If we assume that similar emission
reductions could be achieved for all fugitive emissions
from fossil fuel production in all years, emissions could
be reduced by 70 MtCO,e by 2020 and 9o MtCO, e by 2030.

Land use and land-use change and forestry (LULUCF). NCCS
(2013) defines milestones for mitigating the climate
change impacts in three time horizons, 10, 20 and go
years. The 10 year goals include for example protection of
the most vulnerable ecosystems. This is also supported
by the National Forestry Programme for 2014 to 2018,
which focuses on increasing the production and
productivity of sustainable forestry, protection and
restoration of forest ecosystems, and decreasing the level
of annual deforestation. These are then reflected in the
20-year goals of the NCCS, which aim at a full stop in
deforestation and reaching a positive rate in forest
carbon sinks. While the targets are ambitious, it should
also be noted that deforestation is here not specified
further. As highlighted by Brown and Zarin (2013), if
deforestation is interpreted as a net value (difference in
forest area between two points in time), its effects on the
CO, emissions may be ambiguous as it is possible that
losses in native forests are compensated by young
secondary forests or plantations.

For the analysis of the enhanced policy scenario, the
IIASA GgM forest model was used. The policy was
analysed in the form of an implementation of a carbon
price providing forest owners incentives to reduce
deforestation and enhance afforestation. The IIASA
analysis found that full implementation of the policy
would be difficult, particularly in terms of a full stop of
deforestation by 2030. Calculations estimate that net
deforestation by 2030 would still be in the range of
120,000 ha per year. Still, our analysis shows that the
policy would reduce emissions by 35 MtCO,e by 2030
(see Figure 2.16).

HFC production and consumption. An implementation of the
North American Amendment Proposal to phase-down
the HFC production and consumption would mean that
Mexico’s HFC consumption would be reduced by 30% by
2025 and 60% by 2031, below the baseline' (EPA, 2013b),
leading to a reduction below the current policies scenario
of about 0-8 MtCO,e by 2020 and 21-29 MtCO,e by 2030.

2.9.2.4 The enhanced top-down policy scenario

Full implementation of the top-down mitigation measures
(see Table 1.1) would decrease all greenhouse gas emissions
in Mexico by about 30 MtCO,e by 2020 and 165 MtCO,e by
2030, compared to the current policies scenario.



Figure 2.17

Contribution of enhanced reduction measures per sector, for Mexico
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Impact of policies analysed in the enhanced top-down policy scenario, per sector, on energy-related CO, emissions in Mexico. Reductions in this figure are

relative to the current policies scenario.

The impact of the mitigation options on the energy-
related CO, emissions is illustrated in Figure 2.17 and in
Table A.2 (Appendix A.6). The largest potential to reduce
energy-related CO, emissions is in the transport sector,
followed by the industry sector (Figure 2.17). The
electricity and buildings sectors have the lowest
reduction potential. The potential in the transport sector
is substantial as existing fuel efficiencies in light
commercial vehicles are relatively low, approximately
similar as in Brazil and Russia. The reductions in the
industry sector are mainly due to the implementation of
advanced steel furnaces and good housekeeping
measures.

2.9.3 Datasources and assumptions

Current trends

For the projections of Ecofys, we use the previous
baseline as included in Mexico’s Special Climate
Change Programme (PECC) (SEMARNAT, 2009). For the
current trend scenarios, we apply growth rates from
the policy scenario of the Climate Action Tracker’s
detailed country analysis from 2012 (H6hne et al., 2012)

to historical emissions and as an alternative scenario

use data from the Fifth National Communication
(Government of Mexico, 2012), assuming that the
reductions achieved through the PECCin 2012 will remain
stable until 2030. For the scenario projections of PBL, we
use the IMAGE TIMER energy model (Van Vuuren et al.,
2014), and included all policy options as summarised in
Table 2.37.

The projections for LULUCF are based on GLOBIOM
(Havlik et al., 201g4) and GgM (Gusti, 2010) model
calculations by IIASA. These estimates have been
harmonised with Fifth National Communication
emissions for the year 2010. From 2010 and onwards, the
trend is fully based on model estimates taking into
account socio-economic development (see Appendix B
for further details).

The projections were harmonised with historical

1990-2010 emissions from the inventory data in the
Fifth National Communication.
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2.10 The Russian Federation

2.10.1 Summary of results

Under the Copenhagen Accord, the Russian Federation pledged
an emission reduction of 15% to 25%, relative to 1990 levels, by
2020. In September 2013, the Russian Government committed to
the higher end of the target. This could be achieved under current
policies. The Russian State Programme includes targets for energy
efficiency and renewable electricity generation. Russia’s gas
flaring policy could lead to additional emission reductions, but it is
unclear whether this policy will be fully implemented. The current
policies analysed in this assessment could lead to an emission

Figure 2.18

level of 2,295 to 2,375 MtCO,e by 2020 (4% to 7% above 2010
levels) and 2,175 to 2,770 MtCO,e by 2030 (3% below 2010

levels to 25% above 2010 levels), excluding land-use emissions.
Enhanced policies in the transport, energy and buildings sectors
could lead to additional emission reductions, resulting in emission
levels of 2,260 to 2,3g0 MtCO,e by 2020 and 2,055 to 2,315
MtCO,e by 2030 (8% below to 5% above 2010 levels). One of

the co-benefits of these enhanced policies is that of improved

air quality.

Impact of climate policies on greenhouse gas emissions in the Russian Federation

Excluding CO, emissions from land use
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Source: PBL FAIR/TIMER model; Ecofys & NewClimate Institute calculations

Historical greenhouse gas emissions (excluding LULUCF) are based on national inventories submitted to UNFCCC, and forestry emissions from the Sixth
National Communication (Russian Federation, 2013). The land-use emission projections are based on the Sixth National Communication

(Russian Federation, 2013).
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Table 2.40

Greenhouse gas emissions (excluding LULUCF) for the Russian Federation, by 2020 and 2030 for various
policy scenarios

Scenario 2020 2030

% relative to 2010 levels

Pledge [14%]

Current policies [4%; 8%)] [-3%; 25%)]
Enhanced bottom-up policy scenario [2%; 6%] [-8%; 5%]
Enhanced top-down policy scenario 2% -12%

“ Here, reductions relative to 2010 excluding LULUCF are presented. Reductions relative to 2010 levels (including LULUCF) highly depend on the projected
LULUCF emissions. Absolute emission levels (excluding LULUCF) are very different.

Table 2.41
Overview of policies analysed in our study for the Russian Federation

Policy status Sector Policy/measure Target
Current policies Energy supply Energy intensity target 26.5—-40% reduction in energy intensity (TPES) of GDP by
2020, compared to 2007 and 44% by 2030, compared to
2005 level
Energy supply Renewable mix target 2.5% to 4.5% renewable energy in the power sector by 2020
Fugitive emissions  Gas flaring target 5% limit on gas flaring for 2012 and subsequent years
Enhanced bottom-  Transport Fuel efficiency in Achieve standards as currently discussed in the EU (35.9
up policy scenario transport km/I by 2025 and 47.5 km/I by 2030 for new cars)
Buildings Building efficiency Reduced energy use for heating and hot water supply in

residential (49% of 2005 level) and public (42% of 2005
level) buildings

Energy supply Renewable mix target Increase the renewable energy share by 1.35 percentage
points per year, up to 21% by 2030
HFCs Phase-down of HFCs 35% reduction in HFC consumption and production by 2023,

70% by 2029, and 85% by 2035

Table 2.42

Greenhouse gas emissions (excluding LULUCF) for the Russian Federation, for 2005, 2010, 2020 and 2030 for
various policy scenarios

Scenario 2005 2010 2020 2030
MtCO.e

Pledge 2,525

Current policies 2,135 2,220 [2,295; 2,375] [2,175; 2,770]
Enhanced bottom-up policy scenario [2,260; 2,340] [2,055; 2,315]
Enhanced top-down policy scenario 2,255 1,975
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2.10.2 Results in detail

2.10.2.1 Copenhagen pledge

Under the Copenhagen accord, the Russian Federation
pledged a greenhouse gas emission reduction of 15%

to 25% relative to 1990 levels by 2020. The pledge is
conditional on appropriate accounting of LULUCF and on
the largest emitting countries taking on legally binding
obligations. A Presidential Decree (No. 752, September
2013) confirmed the more ambitious target of 25%
reduction on 1990 levels by 2020 (UNFCCC, 2014¢).

2.10.2.2 Current policies

Russia’s energy efficiency, renewable energy, and gas
flaring policies are expected to lead to total emission
levels of 2,295 to 2,375 MtCO,e by 2020 and 2,175 to

2,770 MtCO, by 2030 (excluding LULUCF). This implies that
the Russian Federation will achieve its pledged level of
emissions by 2020. The range of emission projections for
2030 is quite large and consists of an energy CO, emission
projection of the current policies scenario of World
Energy Outlook 2014 used by Ecofys/NewClimate with

an increasing trend between 2020 and 2030 and the

PBL baseline scenario showing a decreasing trend. Both
projections have the same underlying annual GDP growth
assumption of 3.5%.

Main policies. The Russian Federation’s energy strategy
states that decreasing the energy intensity of the
economy is its main objective (UNFCCC, 2012). This main
policy is complemented with a target for the share of
renewable energy in the power mix and a limit on gas
flaring.

Energy efficiency. In order to improve its energy efficiency,
the Russian Federation has passed several laws and rules
(GLOBE International, 2013). The main programme,
‘Energy saving and energy efficiency improvement until
2020’, was developed in 2010 and supported by a federal
law on energy saving. As part of this programme, the
Russian Federation launched a mechanism for public-
private partnerships in the field of energy efficiency and
renewable energy sources. Between 2010 and 2012, there
were further discussions regarding additional state
energy efficiency programmes, but so far none have been
implemented.

In the ‘Energy saving and energy efficiency’ programme,
the Russian Federation committed to reduce energy
intensity of GDP by 40% by 2020 compared to 2007
levels. Russia’s Energy Strategy (Ministry of Energy of the
Russian Federation, 2010) further set a goal for 2030:
reduce energy intensity of GDP by 44% compared with
2005. In the PBL TIMER baseline projections that take into
account the renewable energy target (see below), energy
intensity of GDP decreases by 32% between 2007 and
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2020 and by 60% between 2005 and 2030. Therefore, no
additional emission reductions come from the energy
intensity policy. Ecofys & NewClimate Institute
calculations are based on the current policies scenario of
World Energy Outlook 2014 (IEA, 2014), which includes
the implementation of the federal law on energy
conservation and energy efficiency with the target for
2020 (compare Table B.1 of the World Energy Outlook
2014). Using constant 2005 USD GDP, this scenario
projects energy intensity to decrease by only 14%
between 2007 and 2020 and by 42% between 2005 and
2030. The differences in the energy intensity
improvements for both projections (PBL and Ecofys &
NewClimate Institute), explain the wide range of emission
projections (Figure 2.18). Achieving the full targets would
result in emission reductions of almost 500 MtCO,e by
2020. For comparison, the Russian Energy Agency (2011)
projects energy intensity of GDP to decrease by 26.5% by
2020 compared to 2007 without additional government
support, due to autonomous efficiency improvements
and structural shifts in the energy market. The 26.5%
improvement would result in 250 MtCO,e reductions by
2020, below those under the current policies scenario of
the IEA’s World Energy Outlook. Moving from the 42%
improvement already considered in the World Energy
Outlook 2014 to the q4% target, would reduce emissions
by 70 MtCO, e by 2030. The improvements of 26.5% by
2020 and 44% by 2030 are included in the aggregated
scenario of Ecofys & NewClimate Institute.

Renewable energy. In 2009, the government published a
decree for enhancing energy efficiency through
renewable energy (Ministry of Natural Resources
Russian Federation, 2010), which called for an increase in
the share of renewable energy sources in the power mix
to 4.5% by 2020, excluding large-scale hydropower.
However, the International Finance Corporation (2013a)
mentions that the 2020 target might not be reached:
‘Following delays with the implementation of the federal
renewable energy policy, strong doubts can be expressed as
regards to whether the 4.5 per cent target can be achieved by
2020." The 4.5% target has never officially been amended.
However, more recent government documentation refers
to capacity based targets in line with a 2.5% share of
renewable power (excluding large-scale hydropower)
(IFC, 201343, IFC, 2013b). Therefore, the PBL and Ecofys &
NewClimate institute calculations assumed a range of
2.5%-4.5% by 2020. This target would lead to emission
reductions of between o and 10 MtCO,e by 2020,
according to PBL calculations. According to Ecofys &
NewClimate Institute calculations, the resulting emission
level would be 10 to g0 MtCO,e below that under the
current policies scenario of the World Energy Outlook
(IEA, 2014).



Table 2.43

Possible areas of enhanced action in the Russian Federation

Area

Implications on
the energy mix
and greenhouse
gas emissions
Mitigation
potential and
costs

Co-benefits

Importance on
national level

Transport efficiency

Emissions from road transport
are projected to grow due to
increased car ownership”™*

Large saving potential at
negative abatement costs™"
Reduced air pollution and air-
quality-related mortality™
Decreased household
expenditures on fuels™

Transport Strategy of the
Russian Federation until 2030
includes the objective to reduce
energy consumption in transport
to the level of the more

Building efficiency

Primary energy saving potential
of 49% in the residential and
42% in the commercial sector
compared to 2005 levels”

Large saving potential at
negative abatement costs™”
Increased quality of housing
Reduce air-quality-related
mortality™

Job growth™

Energy consumption per square
meter is very high compared to
other countries™"

Strong projected growth of floor

Kk

space

Renewable power generation

Large share of emissions from
power generation

Improved air quality

Large potential for renewable
energy remains largely
untapped”

Targets are already in place and
could be enhanced

advanced countries”

Main sources: " UNFCCC (2012); ™ World Bank and ClimateWorks Foundation (2014); "*McKinsey & Company (2009b)

Reduce emissions from gas flaring. The Russian Federation is
one of the most important oil and gas producers in the
world. In January 2009, a government decree was
adopted aimed at reducing emissions from gas flaring.

A 5% limit for gas flaring has been set for 2012 and
subsequent years with fines being imposed if this
threshold is exceeded. The 5% limit can also be
reformulated as a 95% minimum utilisation of Associated
Petroleum Gas (APG). In 2005, CO, emissions from flaring
in the Russian Federation were approximately 150 MtCO,.
Itis unclear what the baseline projections from the World
Energy Outlook and Sixth National Communication
assume on flaring reductions. However, a study carried
out by Péyry Management Consulting (Norway)
concludes that it is unlikely that the Russian Federation
will reach its 95% utilisation goal within the next three to
five years (Loe, 2012). In spite of increased fees for
excessive flaring, it is often cheaper to pay the fines than
to utilise more APG. Complex technological, economic
and political factors impede increased APG utilisation.
While many existing oil fields are located in remote areas
without infrastructure and technological solutions for
APG utilisation, new oil fields are planned in even more
remote areas, without access to gas transportation
systems. Consequently, more efficient APG utilisation will
require large investments and pose limitations on oil
production. There are large uncertainties concerning
flaring emissions in the Russian Federation. Therefore, we
have made our own APG utilisation baseline projections.
Our calculations assumed that no autonomous
improvement on APG utilisation will take place, and used
crude oil production projections as a proxy for APG

utilisation projections. We assumed that the emission
target will be achieved and will remain constant at the
2012 level, due to the implementation barriers, leading to
reductions of 12 to 36 MtCO,e by 2020 and 31 to

56 MtCO,e by 2030 (for reference: in 2010, emissions
were 37 MtCO,e).

2.10.2.3 The enhanced bottom-up policy scenario

The implementation of enhancement measures in the
transport, energy and buildings sectors could together
decrease emissions to a projected level of 2,260 to 2,3q0
MtCO,e by 2020 and 2,055 to 2,315 MtCO,e by 2030
(excluding LULUCF). This strong reduction is mainly
achieved by increasing the share of renewable energy

in power generation. Ecofys & NewClimate Institute
calculations find a much stronger emission reduction in
absolute terms compared to PBL calculations. However,
because Ecofys & NewClimate Institute calculations
project higher emissions with current policies, the
projected ranges for enhanced policies are smaller.
Ecofys & NewClimate Institute results presented below
are compared to the current policy projections excluding
the energy intensity targets. In the aggregated enhanced
policy scenario, only emission reductions additional to
achieving the energy intensity targets are taken into
account.

Fuel efficiency in transport. For the enhanced policy scenario,
we calculated the effect of a fuel economy standard for
new cars, assuming the same enhanced transport policy
as for Canada. According to our calculations, emission
reductions will be 15 to 30 MtCO,e by 2020 and g5 to
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Figure 2.19

Contribution of enhanced reduction measures per sector, for the Russian Federation
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Impact of policies analysed in the enhanced top-down policy scenario, per sector, on energy-related CO, emissions in the Russian Federation. Reductions in

this figure are relative to the current policies scenario.

106 MtCO,e by 2030, relative to the current policies
scenario.

Building efficiency. The 2005 energy saving potential for
heating was 49% in residential buildings and 42% in
commercial buildings (UNFCCC, 2012). Ecofys &
NewClimate Institute calculations assume that this
potential will be achieved by 2030 and take into account
an autonomous efficiency improvement rate of 1% per
year. This will lead to a reduction of 27 to 32 MtCO,e by
2020 and 84 to 99 MtCO,e by 2030, below the current
policies scenario (excluding intensity targets). The PBL
calculations show only marginal reductions of ¢ MtCO,e
by 2020 and 10 MtCO,e by 2030, compared to those under
the current policies scenario, as the effects of
improvements were already included in the baseline.

Energy supply. For the enhanced policy scenario for the
Russian Federation, we assumed the same enhanced
renewable energy policy as for Canada. This would lead
to a share of non-hydro renewable energy of 7.5% by
2020 and 21% by 2030. Emission reductions beyond
current policies are projected to be 5 MtCO,e by 2020 and
65 MtCO,e by 2030, based on PBL calculations. Ecofys &
NewdClimate Institute calculations indicate a reduction of
81 MtCO,e by 2020 and 272 MtCO,e by 2030, below the
current policies scenario (excluding intensity targets).

HFC production and consumption. For the Russian
Federation, a fullimplementation of the North American
Amendment Proposal could result in a reduction
compared to the current policies scenario of about
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5to 33 MtCO,e by 2020 and 33 to 8¢ MtCO,e by 2030,
according to PBL and Ecofys & NewClimate Institute
calculations.

2.10.2.4 The enhanced top-down policy scenario

Full implementation of the top-down mitigation
measures (see Table 1.1) would decrease all greenhouse
gas emissions in the Russian Federation by about 115
MtCO,e by 2020 and 230 MtCO,e by 2030, compared to
the current policies scenario.

The impact of the mitigation options on the energy-
related CO, emissions is illustrated in Figure 2.19 and in
Table A.2 (Appendix A.6). The largest potential to reduce
energy-related CO, emissions is in the industry and
transport sectors, with smaller potential in the building
and electricity sectors (Figure 2.19). The reduction effects
of increased efficiencies in steel and cement production
in the industry sector are relatively large for the Russian
Federation, as steel and cement production are two of
the key industries in this region. These industries are
currently also relatively energy intensive, so efficiency
improvements could affect emissions significantly. Main
reductions in this study come from the enforcement of
advanced steel furnaces, followed by the implementation
of good housekeeping measures in both the steel and
cementindustries. The reductions in the transport sector
come from the enhanced passenger vehicle efficiency
standards (see enhanced bottom-up scenario). The
potential in this sector is large as existing fuel efficiencies
in light commercial vehicles are relatively low and total
car ownership in this country is large.



2.10.3 Datasources and assumptions

Pledge

The target for 2020 was calculated from the most recent
UNFCCC national inventory submissions, excluding land-
use emissions.

Current trends

Ecofys & NewClimate Institute projections are based
on the current policies scenario of the World Energy
Outlook 2014 for CO, from fuel combustion (IEA, 201g),
the US EPA projections for non-CO, emissions (US EPA,
2012) and extrapolation of the historical trend for other
CO, emissions. In addition, the flaring limit, renewable
electricity generation targets and energy intensity targets
are quantified. The reduction from limiting flaring is
based on historical flaring data (NOAA, 2011), historical
oil production data (IEA, 2013a) and projections for oil
production (BP, 2014). Calculations for the renewable
power generation target are based on the current policies
scenario of the World Energy Outlook 2014 (IEA, 2014).
For the projections of PBL, we use the IMAGE TIMER
energy model (Van Vuuren et al., 2014g) for an updated
analysis including all policy options as summarised in
Table 2.41.

The projections were harmonised with historical
1990-2010 emissions from the UNFCCC National
Inventory Submissions for the Russian Federation.
Forestry emissions were also taken from the Sixth
National Communication of the Russian Federation,
based on the projection under current level of land-use
activities (Russian Federation, 2013).
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2.11 South Korea

2.11.1 Summary of results

South Korea introduced a green growth strategy to stimulate
green technologies and industries. Based on this strategy, South
Korea pledged to reduce emissions unconditionally by 30%,
compared to baseline levels, by 2020, implying an emission target
level of about 545 MtCO,e, excluding LULUCF. The green growth
strategy is supported by renewable targets for 2020 and 2030,
which were introduced in the 2010 National Basic Energy Plan.
South Korea launched a national emissions trading system (ETS)
in January 2015. According to our assessment, the ETS and the
renewable energy target could result in stabilisation of South
Korea’s emission levels (excluding LULUCF) at 585 to 640 MtCO,e
by 2020 and 585 to 700 MtCO,e by 2030. This is a deviation from
the historical trend of strongly increasing emissions and is an
important step towards achieving the pledge. However, it is not

Figure 2.20

expected to be sufficient to achieve the pledged emission level by
2020. Whether South Korea will achieve its unconditional pledge
depends on the enforcement of its emissions trading system.
Under enhancement measures in the power, transport and
buildings sectors and a phase-down of hydrofluorocarbons, South
Korea may reduce its emissions to a level of 565 to 635 MtCO,e by
2020 and 450 to 535 MtCO,e by 2030 (excluding LULUCF; about
15% to 29% below 2010 levels). Especially replacing coal by
renewable energy in power generation could contribute to
significant emission reductions beyond those resulting from
current policies. Co-benefits of these enhanced policies consist

of improved air quality and a decreased dependency on

imported fuels.

Impact of climate policies on greenhouse gas emissions in South Korea
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Historical greenhouse gas emissions (excluding LULUCF) are based on the national inventories submitted to the UNFCCC and the Third National
Communication (South Korea. Ministry of Environment, 2012). LULUCF emission projections as a result of current policies are based on the Third National

Communication and model calculations.
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Table 2.44
Greenhouse gas emissions (excluding LULUCF) for South Korea, by 2020 and 2030 for various policy scenarios

Scenario 2020 2030

% relative to 2010 levels

Pledge -12%

Current policies [-7%; 2%) [-7%; 11%)]

Enhanced bottom-up policy scenario [-10%; 1%] [-29%; -15%)]
Table 2.45

Overview of policies analysed in our study for South Korea

Policy status Sector Policy/measure Target
Current policies Energy Supply/ Emissions Trading System (ETS) Emission cap is in line with the 30%
Industry reduction below baseline.
Energy Supply ~ Renewable energy target 11% renewable energy by 2030.
Enhanced bottom-up Energy Supply Increased share of renewable energy in Increase share of renewable energy in
policy scenario electricity supply electricity supply.
Buildings Building efficiency Current building standards for primary

energy demand for new buildings are
replaced with highly efficient standards

Transport Enhanced fuel economy standards for Achieve standards as currently discussed in
light commercial vehicles the EU (47.5 km /| for new cars by 2030).
HFCs Phase-down of HFCs 35% reduction in HFC consumption and
production by 2023, 70% by 2029, and 85%
by 2035.

Table 2.46

Greenhouse gas emissions (excluding LULUCF) for South Korea, for 2005, 2010, 2020 and 2030 for various
policy scenarios

Scenario 2005 2010 2020 2030
MtCO.e

Pledge 545

Current policies 590 [625; 630] [585; 640] [585; 700]

Enhanced bottom-up policy scenario [565; 635] [450; 535]
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2.11.2 Results in detail

2.11.2.1 Copenhagen pledge

South Korea has pledged to reduce emissions by

30% by 2020, compared to baseline projections
(UNFCCC, 20m). This is an unconditional pledge. South
Korea lowered its baseline projections from 813 to

776 MtCO,e in its Third National Communication

(South Korea. Ministry of Environment, 2012). With

this lowered baseline projection, the pledge would
resultin an emission level of about 545 MtCO,e by 2020
(excluding LULUCF). In 2014, the Ministry of Environment
published its National Greenhouse Emissions Reduction
Roadmap. This roadmap reconfirms the national baseline
projections and emissions reduction pledge and provides
a sectoral breakdown of the emission reduction.

2.11.2.2 Current policies

The ETS and renewable target together could achieve
emission reductions, which would be a big step
towards achieving the pledged emission level. The
energy efficiency measures that are part of the energy
plans could lead to further reductions. Therefore, with
additional policies targeting the sectors not covered
by the ETS, South Korea would be heading in the right
direction towards achieving its international pledge.

Main policies. South Korea declared its green growth plan™
in 2008. The plan is backed by the Framework Act on Low
Carbon and Green Growth, which was passed by the
National Assembly in 2010. The key objectives are to
reduce greenhouse gas emissions and to encourage green
technologies and industries. The National Basic Energy
Plan supports the green growth plan and contains energy
efficiency and renewable energy targets. Our assessment
focused on the renewable energy target and the
upcoming Emissions Trading System (ETS).

Emissions Trading System (ETS). In May 2012, South Korea
approved legislation announcing the implementation of a
National Emissions Trading System modelled after the EU
ETS, to be launched in 2015 and covering all installations
with emissions higher than 25 ktCO,e/year. South Korea
already introduced a Target Management System (TMS)
in 2012, as an instrument for preparing the national ETS
system. The absolute emission cap of the ETS is to be in
line with the international emission reduction pledge of
30% against baseline projections. The ETS will cover
approximately 490 of the country’s largest emitters,
which cover around 60% of the total emissions (EDF and
IETA, 2014). As it is not yet clear whether a comprehensive
MRV=° system will be in place, we assumed that the ETS
will meet 94%-100% of its reduction target. The emission
reductions expected from the ETS are between 154 and
164 MtCO,e by 2020, based on PBL TIMER projections.
Based on Ecofys & NewClimate Institute calculations,
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the emission reduction is estimated to be between 109
and 117 MtCO,e by 2020. The impact of the ETS system
beyond 2020 is highly dependent on the enforcement of
the ETS.

Renewable energy. The long-term renewable target,
introduced in the National Basic Energy Plan

(Ministry of Knowledge Economy South Korea, 2010), has
been set at 11% renewable energy by 2030. This target is
to be realised by the five-year action plan, which includes
a target for 2020 aimed at increasing the share of
renewable energy to 6.1% (UNEP, 2010). This target is
expected to decrease emissions by about 30—-49 MtCO,e
by 2020 and 80-97 MtCO,e by 2030, according to Ecofys
& NewdClimate Institute and PBL calculations. In order to
achieve this target, South Korea initiated several
programmes. In 2012, the Renewable Portfolio Standard
(RPS) replaced the previous feed-in tariff system. The RPS
mandates large power utilities to meet annual generation
targets from renewable energy increasing from 2% in
2012 to 10% by 2022 (Kemco, 201gb). For the housing
sector, a subsidy programme has been in place since
2004, Which aims at one million homes being supplied by
renewable energy by 2020 (Kemco, 2014a). Both Ecofys &
NewClimate Institute and PBL calculations assume an
overlap of 25% to 75% between the renewable energy
target and the ETS, based on expert judgement.

2.11.2.3 The enhanced bottom-up policy scenario

The implementation of enhancement measures in

four sectors (Table 2.45) could decrease emissions by

0 to 22 MtCO,e by 2020 and 105 to 160 MtCO,e by 2030
compared to the current policies scenario.? This strong
reduction can mainly be achieved by replacing coal-fired
electricity generation by renewable energy. South Korea
could move towards a trajectory that is close to their
Copenhagen pledge by implementing these enhancement
measures.

Increased share of renewable energy in electricity supply.
Renewable energy accounted for 3.7% of total electricity
generation in South Korea in 2012 (REN21, 2014a). For the
enhanced policy scenario, we assumed the same
enhanced renewable energy policy as for Australia. From
the 3.7% share in 2012 (REN21, 20144), this would imply
reaching a share of 14.5% by 2020 and 28% by 2030. The
additional generation using renewable energy replaces
coal-fired generation. Expected emission reductions
beyond those from current policies (excluding the ETS)
are g2 MtCO,e by 2020 and 101 MtCO, e by 2030, based on
Ecofys & NewClimate Institute calculations. PBL
calculations result in reductions of 1 to 13 MtCO,e by 2020
and 2 to 31 MtCO,e by 2030.



Table 2.q7

Possible areas of enhancement measures in South Korea

Area Renewable energy

Transport efficiency

Building efficiency

Implications on - Power sector is biggest - Strongincrease in vehicle

the energy mix emitting sector
and greenhouse - 3.7% renewable electricity
gas emissions generation in 2012

activity projected™

Mitigation - Large shares of renewable - Strong emission mitigation — Potential to avoid lock-in in
potential and energy possible™ potential® inefficient structures
costs — Energy Audits have identified
energy saving potential™**

Co-benefits - Improvements in air quality - Decreased household - Increased comfort

— Decrease dependency of expenditures on fuels” - Decreased energy bills®

imported fuels™ - Decrease in local air pollution; - Job creation”
- Job creation avoidance of premature deaths
from air pollution”

Importance on - 96.5% of fossil fuel demand is - Vehicle efficiency standard for - Building standard is already in

national level currently met by imports™

2015 is already in place and could

place and could be strengthened

be strengthened

Main sources: *World Bank & ClimateWorks Foundation (2014), “SDSN & IDDRI (2014), "“REN21 (2014a), ™" South Korea. Ministry of

Environment (2012).

Efficiency improvements of building envelope. In 2008, the
Building Design Criteria for Energy Saving were adopted,
which cover building envelope requirements for all new
buildings. Besides this mandatory standard, South Koreas
has also implemented a number of voluntary
programmes to enhance building energy efficiency
(Evans et al., 2009). However, energy intensity in the
residential and commercial sector remains relatively high
in South Korea (Young, 2014).

For the enhanced policy scenario we assumed an
ambitious new building standard of go kWh/m?/a primary
energy for heating and cooling (starting today).

We further assumed that with current policies, new
buildings have 20% to 40% lower primary energy
demand compared to the average energy demand per
square metre of a typical Korean house. Expected
emission reductions are 3 to 5 MtCO,e by 2020 and 8 to

14 MtCO,e by 2030, based on Ecofys & NewClimate
Institute calculations.

Enhanced fuel economy standards for light commercial vehicles.
A fuel economy standard of 17 km/I for new light
commercial vehicles is already in place in South Korea
(Facanha et al., 2012). However, no target has yet been
adopted for the period after 2015. For the enhanced
policies area, we assume the same enhanced transport
policy as for Brazil. Ecofys & NewClimate Institute
calculations indicate that this could resultin emission
reductions beyond the current standard (excluding the
ETS) of 6 MtCO,e by 2020 and 31 MtCO,e by 2030.

HFC production and consumption. For the enhanced policy
scenario, similar as Brazil, a full implementation of the
North American Amendment Proposal is assumed.
Implementation of this proposal in South Korea could
resultin a reduction below the current policies scenario of
about o MtCO,e by 2020 and 51-65 MtCO,e by 2030,
according to Ecofys/NewClimate Institute and PBL
calculations.

2.11.3
Pledge
Historical emissions in South Korea were taken

Data sources and assumptions

from the national inventories submitted to

UNFCCC and the Third National Communication
(South Korea. Ministry of Environment, 2012). Baseline
projections were taken from the Third National
Communication.

Current trends

Projections of Ecofys & NewClimate Institute are based
on the International Energy Outlook 2013 Reference case
projections for CO, emissions only until 2030 (EIA, 2013a),
the U.S. EPA non-CO, emission projections until 2030
(EPA, 2013a) and historical emission data from national
inventories submitted to UNFCCC and the Third National
Communication (South Korea. Ministry of Environment,
2012). The International Energy Outlook 2013 projections
are further updated to include the Renewable Portfolio
Standard, "1 Million Green Homes’ Project and ETS. Itis
assumed that, with these policies, the share of renewable
energy in total energy supply will be 6.1% by 2020 and
11% by 2030 (UNEP, 2010). The ETS system is assumed
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to cover 60% of total emissions by 2020 and to cap
emissions at 30% below the baseline projections (EDF
and IETA, 2014). An implementation barrier of 0% to 6%
is assumed. As Phase I1122 of the ETS runs until 2026 and
no information on the design of this phase is available
yet, its effect on 2030 emissions is uncertain. The range
reflects two possible pathways to 2030; 1) The cap and
coverage of the ETS remain at the 2020 level; 2) The ETS
will no longer be in place in 2030 and emissions increase
at the reference growth rate. Overlap between the
emission reductions resulting from the increased use

of renewable energy and the ETS is assumed to be 25%
to 75%.

PBL's update for South Korea first extended the
projections for current policies to 2030, using PBL’s
baseline emission projections and the methodology of
Roelfsema et al. (2013). The assumptions for the
implementation of the ETS and renewable energy
(including the impact of overlap) were similar to the
analysis of Ecofys & NewClimate Institute. More
specifically, the emission reduction due to the ETS was
calculated in three steps: first, the national target level for
ETS (30% reduction from national baseline of 776 MtCO,e
by 2020) was corrected for a 60% coverage of total
emissions; second, the target level was subtracted from
the corrected PBL baseline (accounting for the 60%
coverage); and third, the emission reduction was further
adjusted for an assumed implementation barrier of 0% to
6%. As the ETS has a target level for 2020 but not for
2030, the same emission reduction effort was assumed
for the ETS effect by 2030. PBL’s analysis for enhanced
policies includes model calculations of enhanced
renewable energy targets, assuming the same overlap
and implementation factors as in current policies, and
uses the Ecofys & NewClimate Institute estimates of the
reductions in the transport and buildings sectors.
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2.12 Turkey

2.12.1 Summary of results

Although Turkey did not submit an international pledge, it has

a renewable electricity target and an energy intensity target. If
effective policies are implemented to achieve these targets, they
could lead to emission levels of 21% to 71% above 2010 levels
(excluding LULUCF) by 2020 and 52% to 189% above 2010 levels
by 2030. Enhanced policies in the transport, energy and buildings
sectors could further reduce emissions to levels of 10% to 64%

Figure 2.21

above 2010 levels by 2020 and 19% to 151% above 2010 levels by
2030. Co-benefits of these enhanced policies include improved
air quality and increased energy security, and will also lead to
further alignment with EU policies. The actual emission level
resulting from the energy intensity target strongly depends on
the future development of GDP and is thus surrounded by large
uncertainties (see Figure 2.21).

Impact of climate policies on greenhouse gas emissions in Turkey
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Source: PBL FAIR/TIMER model; Ecofys & NewClimate Institute calculations

Historical greenhouse gas emissions and LULUCF emissions are based on national inventories submitted to UNFCCC. The LULUCF emission projections as a
result of current and enhanced policies (range) are based on IIASA calculations.
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Table 2.48

Greenhouse gas emissions (excluding LULUCF) for Turkey, by 2020 and 2030 for various policy scenarios

Scenario

% relative to 2010 levels
Pledge

Current policies
Enhanced bottom-up policy scenario

Enhanced top-down policy scenario

2020 2030

N.A.
[21%; 71%]
[10%; 64%]

24%

[52%; 189%]
[19%; 151%]
30%

Table 2.49

Overview of policies analysed in our study for Turkey

Policy status Sector
Current policies Energy Supply
Energy Supply
Enhanced bottom-up Transport
policy scenario
Energy supply
HFCs

Policy/measure

Energy Efficiency Law

Law for the Utilisation of the Renewable
Energy Resources for the Electricity Energy
Production

Fuel efficiency in transport

Enhanced renewable energy policy

Phase-down of HFCs

Target

Reduce primary energy intensity by 20% by
2023, compared to the 2008 level

13% to 30% share of renewable energy
resources in electricity production by 2023

Achieve standards as currently discussed in
the EU (35.9 km/I by 2025 and 47.5 km/I by
2030 for new cars)

30-45 GW hydropower and 3 GW solar
power by 2023

30% reduction in HFC consumption and
production by 2025, 60% by 2031

Table 2.50

Greenhouse gas emissions (excluding LULUCF) for Turkey, for 2005, 2010, 2020 and 2030 for various

policy scenarios

Scenario

MtCO.e

Pledge

Current policies

Enhanced bottom-up policy scenario

Enhanced top-down policy scenario

2005 2010

330 405

2020 2030
n/a

[485; 690] [615;1165]

[440; 660] [480; 1015]
500 525
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Table 2.51

Possible areas of enhanced action in Turkey

Area

Implications on the energy mix
and greenhouse gas emissions

Mitigation potential and costs

Co-benefits

Importance on national level

Transport efficiency

Transport emits almost 20% of energy related

greenhouse gas emissions, of which major

share of road transport”

- Medium efficiency of light commercial
vehicles™

- Alignment with EU legislation”

- Innovation and Competitiveness”

- Existing: ‘Regulation on the Information of
Consumers on the Issue of Fuel Economy of

Renewable energy

Energy industries emit almost 40% of
energy-related greenhouse gas emissions”

- 30-45 GW hydropower + 3 GW solar power
by 2023 possible”

- New employment opportunities”

- Energy security”

- Decrease local environmental pollution”

- Relatively high dependency on fossil fuel
imports”

New Vehicles and on CO2 emissions’ - Renewable energy planning and other

* Ministry of Environment and Urbanisation (2011); ™ IEA (2012a).

2.12.2 Results in detail

2.12.2.1 Copenhagen pledge

Turkey is the only Annex | country and the only OECD
country that has not submitted a mitigation pledge.

2.12.2.2 Current policies

If the energy intensity and renewable electricity targets
are achieved, the expected emission level of Turkey is
485 to 690 MtCO,e by 2020 and 615 to 1165 MtCO,e by
2030, excluding land-use emissions.

Energy intensity. The energy intensity target is aimed at
reducing primary energy intensity by 20% by 2023,
compared to the 2008 level. This target is supported by
the 2007 Energy Efficiency Law, which provides an
institutional framework, allocates responsibilities, and
establishes various programmes targeting various
sectors. The actual emission reductions will depend on
various factors, especially GDP growth. In the PBL
baseline, the energy intensity target of 20% is already
met (based on an average annual GDP growth of 4.5% for
the 2010-2030 period). Ecofys & NewClimate Institute
use the baseline energy and GDP projections from
Turkey’s First National Communication (Ministry of
Environment and Forestry, 2007). GDP growth is assumed
to be about 6.5% for the 2015-2030 period here. The First
National Communication does not project the effect of
the economic crisis, and thus overestimates GDP growth
and likely also energy use. Under this baseline scenario,
energy intensity would even increase, thus the energy
intensity target leads to projected emission reductions of
140 to 160 MtCO,e by 2020 compared to baseline
emissions from the First National Communication.

The range results from the various shares of renewable
energy (see next paragraph).

efforts are already relatively advanced”

Renewable energy. In 2005, Turkey passed the Law for the
Utilisation of the Renewable Energy Resources for the
Electricity Energy Production. The main target of this law
is to achieve a 30% share of renewable energy resources
in the electricity production by 2023. This target was
reconfirmed in the strategic plan for 2010 to 2014 from
the Ministry of Energy and Natural Resources. Further,
the target is supported by a feed-in tariff for renewable
electricity. Our assessment finds that the incentives
provided through the tariffs will not be sufficient to
achieve the 30% target, but would rather end up at 13%
by 2023 (according to PBL TIMER calculations). Depending
on whether the target is achieved or the share is
increased to 13% only, the policies lead to emission
reductions of about 7-85 MtCO,e by 2020 and 8-210
MtCO,e by 2030.

2.12.2.3 The enhanced bottom-up policy scenario
The implementation of enhancement measures in the
sectors transport and energy supply could decrease
emissions by 30 to 55 MtCO,e by 2020 and 95 to 230
MtCO,e by 2030 (excluding LULUCF) compared to the
current policies scenario.

Fuel efficiency in transport. For the enhanced policy scenario
for Turkey, we assume the same enhanced transport
policy as for Canada. According to our calculations, the
emission reductions are expected to be 15 to19 MtCO,e by
2020 and 50 to 88 MtCO,e by 2030, relative to the current
policies scenario.

Renewable energy. The National Climate Change Action Plan
(Ministry of Environment and Urbanisation, 2011)
estimates a potential for renewable energy of 30 to

45 GW hydropower (International Hydropower
Association, 2014, Erdogdu, 2011) and 3 GW solar power
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Figure 2.22

Contribution of enhanced reduction measures per sector, for Turkey

Energy-related CO, emissions (Mt CO, peryear)
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Impact of policies analysed in the enhanced top-down policy scenario, per sector, on energy-related CO, emissions in Turkey. Reductions in this figure are

relative to the current policies scenario.

by 2023 (Clover, 2014). For the enhanced policies scenario,
we assume this can be achieved, resulting in emission
reductions beyond the current policies scenario of 5 to

35 MtCO,e by 2020 and 65 to 120 MtCO,e by 2030. The
reductions are significantly higher according to the
calculations by Ecofys & NewClimate Institute, as these
assume hardly any growth of hydropower capacity in a
scenario without this target. The target for solar power is
already covered by the current targets for renewable
energy.

HFC production and consumption. For the enhanced policy
scenario, as for Brazil, a full implementation of the North
American Amendment Proposal is assumed.
Implementation of this proposal in Turkey could resultin
areduction below the current policies scenario of about o
MtCO,e by 2020 and 1 to 6 MtCO,e by 2030.

2.12.2.4 The enhanced top-down policy scenario

Full implementation of the top-down mitigation
measures would decrease all greenhouse gas emissions
in Turkey by about 50 MtCO,e by 2020 and 115 MtCO,e by
2030, compared to the current policies scenario.

The impact of the mitigation options on the energy-
related CO, emissions is illustrated in Figure 2.22 and in
Table A.2 (Appendix A.6). The largest potential to reduce
energy-related CO, emissions is in the transport sector,
followed by the building and industry sectors

(Figure 2.22). The mitigation measures in the transport
sector are the same as in the enhanced bottom-up
scenario (see previous section). The potential in the
transport sector is substantial due to the increasing total
car ownership. The effects of increased efficiencies in
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steel and cement production can mainly be achieved by
the implementation of good housekeeping measures. In
the buildings sector, reductions are mainly due to the ban
on incandescent light bulbs.

2.12.3 Datasources and assumptions

Current trends

Ecofys & NewClimate Institute’s projections are based

on an assessment of the impact of Turkey’s current and
enhanced policies on an estimated baseline. This baseline
was derived from growth rates obtained from Turkey’s
First National Communication on Climate Change
(Ministry of Environment and Forestry, 2007) for energy-
and industry-related CO, emissions, and the US EPA (2012)
for non-CO, greenhouse gas emissions, harmonised to
match historical data from the UNFCCC database.

For the projections of PBL, we use the IMAGE TIMER
energy model (Van Vuuren et al., 201g) for an updated
analysis including all policy options as summarised in
Table 2.49. The projections were harmonised with
historical 1990-2010 emissions from the UNFCCC National
Inventory Submissions for Turkey.

The projections for LULUCF are based on GLOBIOM
(Havlik et al., 2014) and GgM (Gusti, 2010) model
calculations of IIASA. These estimates have been
harmonised with the First National Communication for
the year 2010. From 2010 and onwards, the trend is fully
based on model estimates taking into account socio-
economic development.



2.13 United States

2.13.1 Summary of results

Current policies in the United States are likely not yet sufficient depending on how land-use-related emissions are accounted

to reduce emissions as pledged to the UNFCCC (17% below 2005 for. By 2030, these additional policies would achieve an emission
levels, by 2020; corresponding to 13% below 2010 levels). The level of about 5% to 27% below the 2010 level, including land-use
emissions under current policies (excluding the Climate Action emissions (Figure 2.23 and Table 2.52).

Plan, which is considered as planned policies) are estimated The enhanced policies we selected could achieve additional

to reach about 8% below to 5% above 2010 levels by 2020, emission reductions in Rey sectors such as the power sector

and 12% below to 10% above 2010 levels by 2030. The large (including enhancement measures to increase levels of clean
range is caused by the uncertainty about whether the planned electricity generation and tightening energy efficiency standards
policies will be implemented. Recent US policy assessments of power plants) and the industrial sector (improving energy
show that emissions could stabilise or even increase between efficiency), and would further reduce emissions to about 17% to
2010 and 2020. Full implementation of all additional planned 38%, below 2010 levels, by 2030. Such measures would have

policies covered by the Climate Action Plan is expected to reduce co-benefits in terms of reducing air pollution and reducing the
emissions close to the level needed to achieve the pledge by 2020,  dependence on fossil fuels.

Figure 2.23
Impact of climate policies on greenhouse gas emissions in the United States

Including CO, emissions from land use  Excluding CO, emissions from land use  CO, emissions from land use
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Source: PBL FAIR/TIMER model; Ecofys & NewClimate Institute calculations

Historical greenhouse gas emissions (excluding LULUCF) are based on national inventories submitted to UNFCCC, and LULUCF emissions from the Sixth
National Communication (United States, 2014). The LULUCF emission projections (range) are based on the Sixth National Communication. See also
Figure 2.24 for details of the enhanced top-down policy scenario.
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Table 2.52

Greenhouse gas emissions (including LULUCF) for the United States relative to 2010 levels (upper) and relative
to 2005 levels (lower), by 2020 and 2030 for various policy scenarios

Scenario

% relative to 2010 levels

Pledge

Current policies

Planned policies

Enhanced bottom-up policy scenario
Enhanced top-down policy scenario”
% relative to 2005 levels

Pledge

Current policies

Planned policies

Enhanced bottom-up policy scenario

Enhanced top-down policy scenario”

2020 2030
-13%

[-8%;5%]  [-12%: 10%)]
[-21%; -1%)] [-27%; -5%)]
[-26%; -6%)] [-38%; -17%)]

-9% -27%
-17%
[-13%; -1%)] [-16%; 4%]
[-25%; -6%)] [-31%; -10%]

[-30%; -11%]  [-41%; -21%]
-14% -31%

“ Only for the PBL model result, therefore no range presented here.

Table 2.53

Overview of policies analysed in our study for the United States

Policy status Sector

Current policies

Transport

Energy Supply

Planned policies Energy Supply

Methane

Enhanced bottom-
up policy scenario

Energy Supply
Industry
Transport

HFCs
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Economy/state wide

Policy/measure
ETS California

Efficiency standards light commercial
vehicles

Efficiency standards heavy-duty trucks
Renewable fuel standard

State renewable portfolio standards
Standard for existing power plants

Standard for new power plants
REN target Climate Plan

Reduction in CHg emissions from oil and

gas production
Power plant standard

Efficiency improvement in fossil fuel use

of industry
Fuel efficiency in transport

Phase-down of HFCs

Target

1990 levels by 2020

34.1 mpg (14.9 km/l) by 2016, 55 mpg
(23.2 km/I) by 2025

Differs per type of truck

Volume of renewable fuel required to be
blended into transportation fuel from

9 billion gallons in 2008 to 36 billion
gallons by 2022

Aggregate 16% REN share in electricity
generation by 2020

30% emission reduction compared to
2005 levels in electricity sector

1000 IbCO2/GWh (g50 gCO2/kWh) by 2018
Double REN electricity production by
2020, compared to 2010-2012 levels

40% to 45%, from 2012 levels, by 2025

40%-60% emission reduction compared
to 2005 levels by 2030

28% reduction compared to 2005 levels
by 2030

Achieve standards as currently discussed
in the EU (47.5 km/I for new cars by 2030)
35% reduction in HFC consumption and
production by 2023, 70% by 2029, and
85% by 2035



Table 2.5

Greenhouse gas emissions (including LULUCF) for the United States, for 2005, 2010, 2020 and 2030 for various

policy scenarios

Scenario 2005
MtCO.e

Pledge

Current policies 6,225

Planned policies
Enhanced bottom-up policy scenario

Enhanced top-down policy scenario

2.13.2 Results in detail

2.13.2.1 Copenhagen pledge

In the Copenhagen Accord, the United States announced
reductions of 17% relative to 2005 levels, applying to all
gases and sectors. In absolute terms, this will mean a
level of 5,145 MtCO,e by 2020 (including LULUCF) or 5,875
(excluding LULUCF), assuming that LULUCF emissions

by 2020 are about -730 MtCO, e (average estimate of the
range presented in the Sixth National Communication
(United States, 2014)). The United States also stated

a long-term target of reducing emissions by 83% by
2050 (US Department of State, 2010). The 2020 target is
confirmed in the first biennial report of the United States
(United States, 2014).

2.13.2.2 Current policies

Based on Ecofys & NewClimate Institute and PBL
calculations, the consolidated range in emissions of

the United States resulting from the implementation of
current policies will be 6,315-6,825 MtCO,e by 2020 and
6,150—7,065 MtCO,e by 2030 (both excluding LULUCF; see
Table 2.54). This would not be sufficient to achieve the
pledge, unless LULUCF accounting would add significant
reductions. The Sixth National Communication reports
LULUCF emission projections of between -585 and -870
MtCO,e by 2020, and -530 and -goo MtCO,e by 2030. The
most relevant policies included in the current trends for
the United States are listed in Table 2.53.

Main policies. Emissions have been constantly increasing
between 1990 and 2007. The financial crisis from 2008 led
to adrop in emissions. In 2010, emissions started to
increase again, but in 2011 there was a downward move
resulting mainly from a strong shift to natural gas. In the
United States, a variety of efforts that will reduce
greenhouse gas emissions are taking place both on state
and federal level and in all sectors. Especially the second
phase of the light commercial vehicle standards starting
in 2017 will have a significant impact in terms of affecting
the structure of the transport sector and is likely to

2010 2020 2030
5,145
5,905 [5,445; 6,170] [5,250; 6,465]
[4,715; 5,905] [4,315; 5,655
[4,400; 5,565] 13,710; 4,920]
5,385 4,315

reduce emissions in the long term. According to the
United States’ first Biennial Report, further areas of
recent changes on the federal level include the
development of renewable energy, strengthening
appliance efficiency standards, and regulating emissions
from the oil and natural gas industry. Furthermore,
policies on state level keep playing an important rolein
the U.S. climate policy framework.

State Renewable targets. These targets in most cases set a
certain share of renewable electricity generation. The
targets in terms of electricity generation vary significantly
among the large states, the most ambitious ones being
Maine (g0% by 2017), California (33% by 2020), and New
York (29% by 2015). Overall, the targets will resultin a
modest increase in the share of renewable energy, from
13% today to roughly 16% by 2020 and 16.5% by 2030.
Nation-wide, the PBL baseline already shows a renewable
share in electricity generation of 17%, so the state
renewable targets do not lead to an increased ambition
with respect to the PBL baseline.

Transport policies

- Federal legislation for renewable energy (Renewable
Fuel Standard). The American Recovery and
Reinvestment Act grants tax incentives to producers
of renewable energy. Under the Energy Independence
and Security Act of 2007, the volume of renewable
fuel that is required to be blended into transportation
fuel increases from g billion gallons in 2008 to
36 billion gallons by 2022. In the PBL analysis this is
translated to a 10% share of biofuels in the transport
sector for cars and trucks, resulting in a reduction of
almost 100 MtCO,, compared to PBL Baseline
(no climate policy) by 2030.

- Fuel efficiency standards (CAFE standards). The standards
limit the average emission intensity of light
commercial and heavy-duty vehicles sold by car
manufacturers in the United States. While the
standards are less ambitious than for example those

m



in the EU, they reflect a significant improvement in
comparison with current levels (see Appendix A.2)
and may lead to emission reductions especially in the
medium to long term.

CO, emissions from cars and trucks will decrease from
around 1,600 MtCO, in 2010 to between 1,200 MtCO, by
2030, according to the AEO 2014, and to 1,350 MtCO, in
the PBL analysis. These projections both account for
implementation of vehicle efficiency standards (for
details on these standards, see Canada). According to
PBL, the reductions resulting from these policies will be
around 190 MtCO,e by 2030, compared to the PBL
baseline scenario (no policy case), butin AEO 2014 these
have already been included in the AEO baseline
projections. The biofuel target of 36 billion gallons
ethanol equivalent by 2022 is not achieved under the
AEO2014 scenario, largely because of a decline in petrol
consumption as a result of newly implemented CAFE
standards (EIA, 2014a). The 10% share of biofuels is fully
achieved under the PBL scenario, partly explaining the
difference between the emission projections of AEO and
PBL. The projected emission levels after implementation
of the CAFE standards are similar between PBL and AEO
calculations.

Other policies are included in the current policies scenario
(but not specifically analysed) as many are already
included in the underlying scenarios. Examples are the
ETS in California, appliance and lighting efficiency
standards, and the Energy Star building standards. Those
policies have existed for years and are expected to affect
emissions; however, theirindividual impact is difficult to
assess.

2.13.2.3 Planned policies

With implementation of the planned and proposed
measures, emissions would reach between 5,585 and
6,655 MtCO,e (excluding LULUCF) by 2020 (about 8%-23%
below 2005 levels) and between 5,215 and 6,435 MtCO,e
by 2030 (about 11%-28% below 2005 levels), according to
the Ecofys & NewClimate Institute and PBL calculations.

Main policies. The additional measures as suggested by the
Obama Governmentin ‘The President’s Climate Action
Plan’ (CAP) in June 2013 (Executive Office of the President
U.S., 2013) are not all quantified here. However, the
United States’ Draft Sixth National Communication
shows that these measures could lead to achieving the
pledge even without additional reduction from the
LULUCF sector. Key efforts under the Climate Action Plan
include the target to double renewable energy generation
by 2020 relative to 2010. Although some of the efforts are
already in the pipeline and are building upon past efforts,
the document indicates that the details of most measures
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are yet to be developed and speaks of the ‘potential scale
of additional reductions’. Our analysis focuses on those
measures, which have already led to concrete steps

(e.g. proposed legislation):

Electricity generation
- Clean Power Plan (CPP). The CPP assigns targets for
emissions per kWh to all states, which can be met
through renewable energy deployment, other
low-carbon technologies, or efficiency improvements
on demand and supply side. Overall, EPA foresees
reductions of 30% below the electricity sector’s 2005
emissions by 2030. The resulting emission reductions
will be around 220 MtCO,e by 2020 and q95 MtCO,e
by 2030, according to the PBL analysis.
For comparison, Rhodium Group (Larsen et al., 2014)
estimates that EPA’s current proposal for the CPP
could resultin 310—-463 MtCO,e of economy-wide
emission reductions by 2020, compared to a reference
emissions level (including all current policies) of 5,880
MtCO,e. Rhodium Group (Larsen et al., 2014) adds
that the pledge cannot be reached without the CPP,
which accounts for nearly 60% of estimated total
emission reduction between the U.S. 2020 target and
a scenario without policy action.
- New Source Performance Standard (NSPS). The NSPS limits
CO, emissions per kWh of new power plants from
2015 on to 450 g/kWh. As current AEO 2014
projections already foresee a limited increase in coal
fired capacity, we expect little additional reducing
effect from this policy. It remains unclear what the
overlap is between the New Source Performance
Standard and the Clean Power Plan afteritis
accepted. In the PBL analysis it is assumed that there
is full overlap between both policies. The calculations
by Ecofys & NewClimate Institute consider the two
extremes — no overlap and complete overlap —and
thus resultin a range. Given the small expected
additional impact of the NSPS, the range is small.
Renewable target. The President’s Climate Action Plan
states a goal of doubling renewable electricity
generation by 2020. This target is already metin the
PBL baseline and is also expected to have a very large
overlap with the reductions from the Clean Power
Plan.

Based on Ecofys and PBL calculations, U.S. emissions in
the electricity sector after implemented Clean Power Plan
and NSPS are expected to be around 32% below 2005
levels by 2030. For comparison, the latest IEA scenario
aiming at meeting a two degree target shows a 70%
reduction compared to 2010 levels (IEA, 2013¢).

Reduction in methane emissions. In January 2015, the US
administration announced the target to reduce methane



Table 2.55
Possible areas of enhanced action in the United States”

Area Reducing emissions of electricity generation Energy efficiency in industry
Implications on - Largest emitting sector - Industry as major energy consumer
theenergymixand - 12% share of renewable energy in 2011""" - High dependency of the sector on oil and gas
greenhouse gas
emissions
Mitigation potential - High carbon intensity compared to other — Short to medium pay-back periods
and costs developed countries - In global comparison, U.S. industry is still
- Potential available both on supply and inefficient
demandside
Co-benefits - Improvements in air quality - Correlation between energy efficiency and
productivity
— Increased safety and comfort for employees
- Increased crop yields through reduced crop
damage from ozone emissions™
Importance on - Enhancement measures can streamline existing — Several voluntary programmes for energy
national level programmes on state and national level and efficiency in industry exist

create momentum
- Current shale gas boom

- Efficiency improvements in industry are more
cost-effective than in other sectors

- Spill-over effects to other sectors through
mainstreaming energy efficiency

“Main sources: EIA (2013b, EIA, 2014a), Energy Information Administration (2012), IEA (2013a), U.S. Environmental Protection Agency (2014a), Bianco et al.
(2013), NREL (2012), Sreedharan (2012), Machol (2013); ™ World Bank and ClimateWorks Foundation (2014); ™ IRENA (2012).

emissions from oil and gas production by 40% to 45% by
2025, compared to 2012 levels.? The announcement also
suggests a number of measures to meet this target.
Those include new standards for methane emissions,
enhance leakage detection and reporting, provide budget
for research and development, modernise gas
infrastructure and introduction of voluntary programmes
for the industrial sector. If the target is achieved,
emissions would be reduced by 15-80 MtCO,e by 2020,
85-155 MtCO,e by 2025 and go-170 MtCO,e by 2030 in
comparison to the scenario with current policies.

2.13.2.4 The enhanced bottom-up policy scenario
Additional to the current and planned policies, larger
emission reductions are possible. Two promising areas
for enhancement measures in the United States are
the industry and electricity sectors. In the first, energy
intensity and methane reduction could be achieved
and in the second, emission reductions from electricity
generation additional to the Clean Power Plan are
feasible. Table 2.55 summarises the relevance and
opportunities in implementing mitigation efforts in
these areas (as shown in Table 2.53).

Full implementation of these additional policy measures
in these areas would further decrease emissions towards
alevel of g,400 to 5,565 MtCO,e by 2020 and to 4,510 to
5,530 MtCO,e by 2030 (excluding LULUCF). This reflects
reductions of 13% to 28% below 2005 by 2020 and 24% to
38% by 2030. The measures decrease emissions

significantly below the emission levels of the scenario
with current or planned policies, and are also sufficient to
achieve the 2020 pledge. These findings compare well
with a recent analysis by Rhodium Group (Larsen et al.,
2014), which estimates that, by 2020, emission reductions
from the CPP and other policy measures in the energy
sector (including methane and HFC abatement) will be
between ¢35 MtCO,e and 793 MtCO,e, compared to a
reference emission level of 5,880 MtCO,e, or between
12.4% and 18.1%, compared to 2005 levels.

Reducing emissions of electricity generation. Our analysis
shows that emission reductions in the power sector can
contribute significantly to total emission reductions for
the United States. By replacing all fossil fuelled power
plants by the most efficient natural gas combined cycle
(NGCCQ) plants, emissions would decrease to 40% below
2005 levels. Using decarbonisation rates similar to those
of the United Kingdom after implementation of
ambitious renewable energy policies would lead to
emissions of about 43% by 2030, below 2005 levels.
Other studies support these findings of higher reductions,
which go beyond the target of the Clean Power Plan. For
example, Bianco et al. (2013), in a WRI report on US
policies, project emissions will be 74% below the 2010
level, by 2035. The Greenpeace Energy [R]evolution report
achieves a 60% reduction below 2005 (Teske et al., 2014).
Both studies also include measures on demand and
supply side. The Union of Concerned Scientists calculates
possible emission reductions of roughly 50%, including
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Figure 2.24

Contribution of enhanced reduction measures per sector, for the United States
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Impact of policies analysed in the enhanced top-down policy scenario, per sector, on energy-related CO, emissions in the United States. Reductions in this

figure are relative to the current policies scenario.

reductions in the electricity demand (Union of Concerned
Scientists, 2013).

Efficiency increase in fossil fuel use of industry. Bianco et al.
(2013) show that emission intensity in industry can
decrease approximately twice as fast as under the current
baseline development. In their most ambitious scenario,
absolute emissions of industry from fossil fuel
consumption decrease by 28% by 2030 below 2005.

Fuel efficiency in transport. The United States already
introduced fuel efficiency standards for new passenger
and heavy-duty vehicles as described under the current
policies section. However, the EU currently has stricter
targets for new passenger vehicles until 2025. Therefore,
we assume a linear development from today’s level
towards a fuel economy standard of 47.5 km/I by 2030
(see Appendix B.g). This could lead to a decrease in
emissions of 305 MtCO,e by 2030, relative to the current
policies scenario.

HFC production and consumption. The United States, Canada,
and Mexico have submitted the North American
Amendment Proposal (Appendix A.5) to significantly
decrease HFC consumption. The President’s Climate
Action Plan states that HFCs will be reduced through
leadership in international diplomacy and domestic
measures. The proposal suggests stepwise reductions
below current levels. For the United States, the proposal
would mean that HFC consumption will be reduced by
10% by 2018, 70% by 2029 and 85% by 2035, below the
baseline (EPA, 2013b). The baseline for a non-Article 5
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country is calculated as 100% of average HFC
consumption and production and 40% of average

HCFC consumption and production in 2011 and 2012.
Implementation of this amendment in the United States
could resultin a reduction below the current policies
scenario of o to 8o MtCO,e by 2020 and 242 to 305
MtCO,e by 2030.

2.13.2.5 The enhanced top-down policy scenario

Itis expected that full implementation of the top-down
mitigation measures (see Table 1.1) could decrease all
greenhouse gas emissions in the United States by about
560 MtCO,e by 2020 and 1,300 MtCO,e by 2030, compared
to the current policies scenario.

The impact of the mitigation options on the energy-
related CO, emissions is illustrated in Figure 2.24 and in
Table A.2 (Appendix A.6). The largest potential to reduce
energy-related CO, emissions is in the power and
transport sectors (Figure 2.24). The impact of the
enhanced passenger vehicle efficiency standards in the
transport sector was described before. The standards on
new coal-fired power plants in the electricity sector lead
to the highest reductions, because the United States has
a historical high dependence on coal-based electricity, as
in our baseline projections. The potential in the transport
sector is large as the fuel efficiency of light commercial
vehicles already on the road are relatively low, and due to
the large car ownership per 1,000 inhabitants in this
country (World Bank, 2015). In the buildings sector,
insulation measures are particularly effective in the
United States and result in more than 9o% of the
reductions in this sector.



2.13.3 Datasources and assumptions

Pledge

Targets for 2020 were calculated from the most recent
UNFCCC national inventory submissions. The United
States have announced that they prefer a comprehensive,
land-based approach that takes advantage of the
broadest scope of mitigation measures. For the post-2012
period (2013—-2020), LULUCF accounting was calculated
using a land-based approach, which assumes net-net
accounting relative to 1990, using data from the Sixth
National Communication (United States, 2014).

Current trends

For the projections of Ecofys & NewClimate Institute,
we sum up energy-related emission projections from
EIA’s Annual Energy Outlook 2013 (EIA, 2014a), non-CO,
emissions from the EPA’s Global Non-CO, greenhouse
gas Emissions: 1990-2030 (US EPA, 2012), and non-
energy-related CO, emissions from EDGAR 4.2 (JRCand
PBL, 2012). For the projections of PBL, we use the IMAGE
TIMER energy model (Van Vuuren et al., 2014) for an
updated analysis including all policy options.

The projections were harmonised with historical
1990-2010 emissions from the UNFCCC National
Inventory Submissions for the United States.

Notes

1 Australia’s 6th National Communication states that LULUCF
emissions according to Kyoto accounting rules would be
27 MtCO, by 2020.

2 http://www.environment.gov.au/climate-change/
emissions-reduction-fund/about

3 The coal mine waste gas method provides an incentive to
implement new methane destruction activities or expand
on existing activities.

q RepuTex (2014) estimates reductions of 67 MtCO,e/a by
2020. Effects of the fund have earlier been estimated by
Hare et al. (2013) to be only between 27 MtCO,e (RepuTex
Carbon Analytics, 2013) and g1 MtCO,e (Gerardi, 2013) by
2020, leading to emissions levels of about 12% above 2005
levels.

5 Itshould be noted that the total reduction shows quite
some differences between the estimates of PBL and Ecofys
& NewdClimate Institute due to the differences in price
assumptions.

20
21

22

23

http://www.epe.gov.br/PDEE/20120302_2.pdf, p. 31.
http://ozone.unep.org/new_site/en/parties_under_
articles_parai.php
http://www.whitehouse.gov/the-press-office/2015/01/14/
fact-sheet-administration-takes-steps-forward-climate-
action-plan-anno-1

http://www.sdpc.gov.cn/gzdt/201411/
W020141104591413713551.pdf.
http://www.gov.cn/zhengce/content/2014-11/19/
content_g222.htm.

http://iepd.iipnetwork.org/policy/
top-10000-energy-consuming-enterprises-program.
http://www.engineeringtoolbox.com/coal-heating-
values-d_1675.html.

The numbers are based on an impact analysis of the
European EcoDesign Directive (Molenbroek et al., 2013).
The carbon tax will amount to 8 USD per tCO, in 2020,
increasing to 13 USD per tCO, by 2030. These carbon prices
should be seen relatively high estimates to provide an upper
boundary for the potential benefits of the considered policy.
http://www.meti.go.jp/english/press/2011/1020_o2.html.
http://gaceta.diputados.gob.mx/Gaceta/61/2012/
abr/20120412-1V.html.

The baseline for Article 5 countries is calculated as the sum
of the 100% of the average HFC consumption and
production and 40% of the average HCFC consumption and
production, over the 2011-2012 period.

In this case defined as ‘energy intensity’, see http://
wupperinst.org/uploads/tx_wupperinst/energy_efficiency_
definition.pdf for other definitions.
http://www.greengrowth.go.kr/

Measurement Reporting and Verification.

It should be noted that the total reduction shows quite
some differences between the PBL and Ecofys estimates.
For PBL 2020: 1222 vs. Ecofys 0—gq MtCO,e. For 2030: PBL
111-134 vs. Ecofys 104-162 MtCO,e.

Phase Ill spans the 2021-2026 period. In Phase Ill, up to 90%
of allowances will be freely allocated, implying at least 10%
of allowances will be auctioned (EDF and IETA, 2014).
http://www.whitehouse.gov/the-press-office/2015/01/14/
fact-sheet-administration-takes-steps-forward-climate-
action-plan-anno-1.
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http://ozone.unep.org/new_site/en/parties_under_article5_para1.php
http://ozone.unep.org/new_site/en/parties_under_article5_para1.php
http://www.whitehouse.gov/the-press-office/2015/01/14/fact-sheet-administration-takes-steps-forward-climate-action-plan-anno-1
http://www.whitehouse.gov/the-press-office/2015/01/14/fact-sheet-administration-takes-steps-forward-climate-action-plan-anno-1
http://www.whitehouse.gov/the-press-office/2015/01/14/fact-sheet-administration-takes-steps-forward-climate-action-plan-anno-1
http://www.sdpc.gov.cn/gzdt/201411/W020141104591413713551.pdf
http://www.sdpc.gov.cn/gzdt/201411/W020141104591413713551.pdf
http://www.gov.cn/zhengce/content/2014-11/19/content_9222.htm
http://www.gov.cn/zhengce/content/2014-11/19/content_9222.htm
http://iepd.iipnetwork.org/policy/top-10000-energy-consuming-enterprises-program
http://iepd.iipnetwork.org/policy/top-10000-energy-consuming-enterprises-program
http://www.engineeringtoolbox.com/coal-heating-values-d_1675.html
http://www.engineeringtoolbox.com/coal-heating-values-d_1675.html
http://wupperinst.org/uploads/tx_wupperinst/energy_efficiency_definition.pdf
http://wupperinst.org/uploads/tx_wupperinst/energy_efficiency_definition.pdf
http://wupperinst.org/uploads/tx_wupperinst/energy_efficiency_definition.pdf
http://www.whitehouse.gov/the-press-office/2015/01/14/fact-sheet-administration-takes-steps-forward-climate-action-plan-anno-1
http://www.whitehouse.gov/the-press-office/2015/01/14/fact-sheet-administration-takes-steps-forward-climate-action-plan-anno-1
http://www.whitehouse.gov/the-press-office/2015/01/14/fact-sheet-administration-takes-steps-forward-climate-action-plan-anno-1
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Appendix A

Assumptions in the enhanced top-down policy
scenario, based on best available technologies

This appendix describes mitigation by sector-specific best A.2 Transport

available technologies (based on the work of Deetman et
al., 2012) for 11 of the 13 major emitting countries (South
Koreas and the EU are excluded from this analysis due

to data constraints (South Korea) and model limitations
(EU, as the PBL energy model excludes individual EU
Member States)). This enhanced policy scenario aims at
the implementation of sectoral targets/measures in the
PBL energy model.

A.1 Energy Supply

Two mitigation options are analysed:

1. Implementation of renewable energy technologies (solar PV/
CSP, wind and biomass) is based on the full
implementation of the renewable energy targets,
as adopted in the current and planned policies, see
Roelfsema et al. (2013) and Fekete et al. (20 13b).

As the renewable energy targets are mainly defined
for target years around 2020, assumptions need to be
made for the period until 2030. For the current
policies scenario, renewable energy capacity levels
are assumed to remain at the target levels (similar as
in Fekete et al., 2013b). For the enhanced policies
scenario, the trend of the renewable energy capacity
development is calculated by the energy model,
applying similar assumptions as in the baseline.

2. Gradual ban of coal-fired power plants. All newly built
power plants are limited to emit about 500 gCO,/
MWh starting from 2015 onwards. This measure is
based on the power plant standard in the United
States as proposed by the EPA (1100 IbCO,/MWh from
2015 onwards). In this enhanced policy scenario, this
standard is applied to all 11 countries from 2015
onwards.

Appendix Creports renewable mix shares, for example,
the calculated share of renewable energy supply in the
total energy mix. In addition, the analysis reports the
greenhouse gas intensity of the power generation in
terms of gCO,/kWh.

For the transport sector, this study focuses on
enhancement measures for light commercial vehicles.
Heavy-duty vehicles are not considered in this analysis,
as itis very difficult to compare fuel efficiency standards
across regions (see e.g. www.theicct.org/blogs/staff/
europes-global-leadership-vehicle-emission-standards-
at-risk-truck-sector), due to, for example: different sized
vehicles; different payloads; and different speed limits for
trucks (US trucks are allowed to drive much faster than
EU trucks).

The only mitigation action analysed here is:

1. Enhanced vehicle standards for the 11 countries,
needed to meet the trajectory towards fuel efficiency
standards of 46 to 49 km/I for passenger cars by 2030
(developed countries) or 2035 (developing countries),
as described in more detail below.

The analysis reports efficiency in terms of km/I for
passenger cars. As targets for 2030, we assume that
developed countries can implement standards as
ambitious as the EU standards for years 2020 and 2025 (as
shown in Figure A.1), extrapolated to 2030. This would
resultin 46 to 49 km/l by 2030. For developing countries,
we assume a five year delay in the implementation of the
standards. Further, the differences in national car fleets
resultin a differentiation of overall efficiency of the sector
between countries. We assume a linear development
from today’s level to 2030.

Current and planned vehicle standards

Table A.1 shows the current and planned policy vehicle
standards for the EU, Japan, China and the United
States. Most practices are based on either fuel economy
standards and/or, for the more progressive policies

(i.e. EU), greenhouse gas emission standards (gCO,/km).
Standards are set as fleet averages and therefore include
flexible compliance mechanisms across specific vehicle
categories.
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Figure A
Vehicle efficiency
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(Braun et al., 2014).

Table A

Summary of current and planned vehicle standards in the EU, Japan, China and the United States.

EU Japan
2020 95 gC0O,/km (2021) 20.3 km/I
~26.3 km/I
2025 32.0-36.8 km/I None

(subject to review)

Enhanced vehicle standards

The graph above shows high rates of improvement in
the next decade but little evidence of convergence,
suggesting that the limits of improvement are not yet
being approached.

Assuming an improvement rate up to 2030 that will
equal the annual improvement rate implied by policy
between 2015 and 2020, the EU standard could reach
approximately 46 to 49 km/I by 2030.

We assume all OECD countries could adopt the target
set by the EU for 2030 and developing countries for
2035.

Considering the high ambition of the frontrunner (EU)
in terms of continual improvement, EU targets might
be an unrealistic target for developing countries who:
a) have a very different starting point, and b) have
much older vehicle fleets — including a large share of
older (decommissioned) vehicles from developed
countries.
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China United States
20 kmy/I 17.1-17.4 km/I (2021)
(subject to review) 40.3-41.0 mpg
None 23.2 km/I

54.5Mpg

163 gCO,/mile
(subject to review)

A more reasonable target for developing countries,
although still ambitious, might be the trajectories
currently set by China and the United States. This is
also appropriate since the current vehicle fleets in
Latin America, Africa and low-income Asia are heavily
based on imports from the United States and China.

Emission reduction potential and co-benefits

The transport sector is a major source of greenhouse
gas (17% in the United States); in the EU, emissions
from the transport sector continue to increase at a
high rate, despite overall decreasing greenhouse gas
emissions from all sectors combined.

Adoption of best practice would likely reverse the
emission trend as early as in 2020, and cause
significant reductions by 2030, despite the projected
high increase in activity.

Energy security and import dependence (US transport
consumes 14 million barrels of oil per day, 2/3 of
which is imported. Energy cost saving in the EU is
projected for 2050 at 8 billion euros).



A.3 Industry

The industry sector represents about 30% of total world
greenhouse gas emissions. Industry greenhouse gas
emissions can be divided into direct emissions that are
produced at the industrial facility, indirect emissions

that occur off-site but are associated with the facility

(electricity and heat), and process emissions. We will only

focus at CO, emissions as they represent by far the largest

part of industry emissions.

The industry sector consists of various sub-sectors (IPCC,

2014a), here understood to include: Iron and steel;

cement; chemicals; pulp and paper; non-ferrous

(aluminium/others); food processing; textiles and leather;

and mining. Our analysis focuses on the production of

iron, steel and cement, as these sub-sectors together are
responsible for 44% of all CO, emissions (IPCC, 2014a).

Three mitigation measures were analysed:

1. Improving the clinker-to-cement ratio, leading to a lower
demand for clinker, per tonne of cement. Current
cement production includes large amounts of clinker,
which comes with high CO, emissions. These can be
partly replaced and if 100% of substituting materials
were to be used, the clinker content would decrease
to about 60% on a global average. This improved
clinker-to-cement ratio is modelled by placing a
maximum standard for clinker ratios of 65% by 2030,
linearly decreasing from 2015 levels.

2. Good housekeeping measures in the steel and cement
industries could improve energy efficiency significantly
(Deetman et al., 2012). In this study, this is modelled
by the gradual implementation of several measures
between 2015 and 2030; using efficient lighting (and
lighting management), more efficient and flexibly
adjustable motors, optimised compressed air
systems (Kaya et al., 2002) and more preventive
maintenance.

3. Enforcing advanced type steel furnaces. This is modelled
by enforcing all newly built steel furnaces to be of the
most efficient steel blast furnace types from 2015
onwards.

Note that these measures do not assume early retirement
of existing industries, but only improve efficiency in
current plants where possible or enforce efficiency in
newly built plants.

A.4 Buildings

Four measures are analysed in the buildings sector, based

on Deetman et al. (2012):

1. Aninstantaneous global ban on the sales of incandescent
light bulbs from 2015 onwards is simulated. The light
bulbs are replaced with advanced lighting options,

consisting of a mix of compact fluorescent lighting
(CFL) and light emitting diodes (LEDs).

2. Theimplementation of advanced heating and insulation
technologies. Based on the best available technologies
as specified by Graus et al. (2009, 2011) we derived the
lowest possible value of total energy consumption,
which is 15 kJ per square metre of living space per
heating degree day (HDD, as applied by Isaac and Van
Vuuren (2009)). We assume a gradual implementation
of this standard for newly built houses from 2015 until
2030.

3. Theenforcement of ‘A’ label appliances between 2015
and 2030, which is modelled by assuming a decrease
in the energy use of dishwashers by 27%, of
refrigerators (A++) by 67%, of tumble dryers by 48%,
of laundry machines by 29%, of televisions by 52%,
and of air conditioners by 24%.

4. Theimplementation of 1 m? solar PV panels for every
household. In the analysis we simulated the installation
of 1 m2solar PV on the rooftop of every household in
the six selected countries between 2015 and 2030. We
use a conversion efficiency of 10.8% (Deetman et al.,
2012) and assume that all generated electricity is
either used directly or fed back to the grid, so the
generated electricity is subtracted from the
residential energy use.

In the TIMER model, the results of these four measures
become visible in both the buildings sector and the
electricity sector. Measures that have an effect on the
electricity consumption of households and other
buildings show emission reductions in the electricity
sector. In order to show the total reductions due to
measures in the buildings sector, the additional
reductions of these measures within the electricity sector
are dedicated to the buildings sector.

A.5 HFC consumption and production

The Montreal Protocol has been an effective instrument
for protecting the Earth’s stratospheric ozone layer

by providing an international framework for phasing

out ozone depleting substances (ODSs), including
chlorofluorocarbons (CFCs) and hydrochlorofluorocarbons
(HCFCs). The phase-out of ODSs has been accomplished
by curtailing their production and consumption. The
phase-out of the ODSs requires either substitute
chemicals or other approaches, and hydrofluorocarbons
(HFCs) have become the major replacements in many
ODS applications, as they can be used with relative ease
(technically) in place of CFCs and HCFCs.

Like the ODSs, HFCs are greenhouse gases, and HFC
emissions are increasing rapidly as a result of their use as
ODS replacements, and HFCs have the potential to
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Table A.2

Overview of potential energy-related CO, reductions per policy measure (Mt CO,) by 2030 in the enhanced top-
down policy scenario and their combined effect, compared to the current policies scenario

Buildings sector Industry sector Transport Energy  Combined
sector sector effect

Improved Lightbulb Solar A-label House- Steel Clinker  Efficiency Power-

insulation standard PV  appliances keeping furnaces cement standard plant
Countries ratio standard
Australia 7 2 3 2 2 10 2 30 16 64
Brazil q 8 6 4 24 30 6 57 26 143
Canada 13 1 0 0 2 3 1 33 0 58
China 132 113 57 78 330 229 148 6 1,075 1,992
India q 21 20 18 121 194 114 103 741 1,205
Indonesia 2 12 9 7 9 5 10 33 34 106
Japan 8 4 2 4 15 30 5 55 16 129
Mexico 3 4 3 2 10 18 q 57 14 104
Russia 8 4 2 1 35 52 5 43 29 157
Turkey 3 5 3 2 12 8 5 51 2 82
United 99 6 8 11 14 50 8 325 485 966
States

substantially influence climate in the future (Velders et

al., 2009). However, environmentally sound alternatives

are already available for most sectors, as indicated by

UNEP (2011), submissions by countries in the context of

the negotiations on the Montreal Protocol (UNEP, 2014d,

UNEP, 2014e, ICF International, 2014a, ICF International,

2014b) and explored in more detail in the UNEP report of

the technology and economic assessment panel (UNEP

Technology and Economic Assessment Panel, 2014).

The Montreal Protocol, potentially, could incorporate a

phase-down schedule for production and consumption of

HFCs based on the same reduction schedules for ODSs,

see for example the proposals by Canada, Mexico and the

United States, i.e. the 2014 North American Amendment

Proposal to Address HFCs under the Montreal Protocol

(UNEP, 2014b), and the Federated States of Micronesia

(UNEP, 20140).

This report assumes for the enhanced policy scenario a

full implementation of the 2014 North American

Amendment Proposal (UNEP, 201gb). It should be noted

that the North American amendment proposal is a

starting point for discussions to adopt an amendment to

the Montreal Protocol on HFCs. Key elements of the

North American proposal:

— Lists19 HFCs as a new Annex F.

— Recognises that there may not be alternatives for all
HFC applications today and therefore proposes a
gradual phasedown with a plateau, as opposed to a
phase-out (see below).
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— Proposes separate provisions for non-Article 5 and
Article 5 countries’ phase-down of production and
consumption on a global warming potential (GWP)-
weighted basis.

o The baseline for Article 5 countries' is calculated
as 100% of average HFC consumption and
production and 0% of average HCFC
consumption and production from 2011 to 2012.

o Fornon-Article 5 countries, the baseline is
calculated as 100% of average HFC consumption
and production and 85% of average HCFC
consumption and production from 2008 to 2010.

o Uses GWP weighting as compared to typical
Montreal Protocol weighting by Ozone Depleting
Potential.

Proposed HFC Reduction Steps for Article 5 and
Non-Article 5 Countries (% of baseline):

Potential Steps for Potential Steps for

Non-As Parties As Parties
2018 90% 2020 100%
2023 65% 2025 70%
2029 30% 2031 40%
2035 15% 2045 15%



A.6 Main results

Table A.2 shows the energy-related CO, reductions

per policy measure (Mt CO,) by 2030 of the enhanced
top-down policy scenario and their combined effect,
compared to the non-harmonised emission projection
of the current policies scenario. The combined effect is
less than the sum of all reductions, due to overlap in the
effect of the policies.

As the combined effect in CO, reductions is non-
harmonised, total greenhouse gas reductions (by adding
reductions in HFCs, non-CO, and land-use emissions) can
be different from the total greenhouse gas reductions
presented in the country sections, which are reductions
compared to harmonised projections.

Notes

1 http://ozone.unep.org/new_site/en/parties_under_
articles_parai.php.
2  www.GLOBIOM.org.
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Appendix B

Linking historical data and
projections of LULUCF emissions

IIASA estimates of LULUCF emissions are based on the
GLOBIOM model.2 This model provides projections of
land-use emission from 2000 up until 2030 for the forest
and agricultural sector. Projections of LULUCF emissions
as provided by GLOBIOM have here been correlated

with historical trends from FAOSTAT (http://faostats.
fao.org/faostat-gateway) as of 2010. The historical

trend from 1990 until 2010 is as such fully based on
FAOSTAT numbers. Projects from GLOBIOM as of 2010
and onwards have on the other hand been decreased to
fit with FAOSTAT data through the introduction of fixed
reduction constants. Three constants have been added to
correlate the various sources of emissions. One constant
relates to net CO, emission/removal from forest land,
one constant relates to total net N,O emissions from
agriculture, and one relates to total CH, emissions from
agriculture. The three reduction constants are based on
the difference in emissions for 2010 and kept fixed over
time all the way until 2030.
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This report provides an overview of projected greenhouse gas
emissions in 13 major emitting countries/regions (Australia,
Brazil, Canada, China, European Union, India, Indonesia,
Japan, Mexico, the Russian Federation, South Korea, Turkey,
and the United States) up to 2030, taking into account the
emission trajectories based on current and planned policies,
and selected enhanced mitigation measures.
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