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Kigali Amendment to the Montreal Protocol

@ Kigali Amendment, which is to include HFCs as a controlled substances under the Montreal Protocol, is adopted
on Oct. 2016.

€ The amended protocol will enter into force on January 1st, 2019, since 25 countries has ratified the amendment.

@ A report for the basic idea of the domestic action according to the Kigali Amendenment was constructed by the
' ' ' ' ' i,
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Schedule for reduction

O Developed countries: 2011-2013 as baseline year, reduction starts from 2019, 85% reduction will be achieved on

2036.
O Developing countries Group 1 (China, Southeast Asia, Latin America, Africa, Island countries, etc. Parties other

than Group 2) 2020-2022 as baseline year, freeze on 2024, 80% reduction will be achieved on 2045.

O Developing countries Group 2 (India, Pakistan, Iran, Iraq and gulf countries): 2024—-2026 as baseline year, freeze

on 2028, 85% reduction will be achieved on 2047.

Group 1 Group 2 Developed Countries
(*1) (*2) ‘ (*3)
Baseline year 2020-20224 2024-2026 4 2011-20134
Baseline value Average of HFC for the baseline Average of HFC for the baseline Average of HFC for the baseline
(CO2 eq.) period + the baseline of HCFC x period + the baseline of HCFC x period + the baseline of HCFC x
65% 65% 15%
Freeze year 2024 2028 (x4) None
15t stage 2029 A10% 2032 A10% 2019 A10%
24 stage 2035 A30% 2037 A20% 2024 A40%
3rd stage 2040 A50% 2042 A30% 2029 A70%
4th stage 2034 A80%
AR HIR 20454 A80% 2047 A85%

(%¥1) Group 1: Developing countries other than Group 1
(*2) Group 2: India, Pakistan, Iran, Iraqg, and gulf countries
(%*3) Belarus, Russia, Kazakhstan, Tajikistan, Uzbekistan has different schedule.
(baseline value: same HFC + HCFCx25%, 1st stage A 5% on 2020, 2" stage A 35% on 2025.
(*4) Group 2 : technical assessment will be performed 4 to 5 years before frozen year (2028) and two year postponement of frozen

year may be considered by the assessment.



[ O Japan’s total greenhouse gas (GHG) emissions in FY2016 (preliminary figures) were 1,322 Mt CO, eq. (0.2%

O The main factor for the lower emissions in FY2016 as compared to FY2015 and FY2013 is the decrease in energy-related

decrease as compared to FY2015; 6.2% decrease from FY2013; and 4.6% decrease from FY2005 levels).

CO, emissions due to wider adoption of renewable energy and resumption of nuclear power plant operation, despite the
increase in hydrofluorocarbon emissions from refrigerants that substitute for ozone-depleting substances.

O The main factor for the drop in emissions in FY2016 as compared to FY2005 is the decrease in energy-related CO,
emissions in the industrial and transport sectors, despite the increase in hydrofluorocarbon emissions from refrigerants that
\ substitute for ozone-depleting substances. /
Emissions 1.409 Mt
(Billiont-CO2 eq ) | (+1.7% from 1,322 Mt
+|1:42ﬂ0§fMt 1388 Mt FY2005) [-0.2% from FY2015]
1,386 Mt 1 364 Mt | FY2005) | (+0.29% from 1,361 Mt {-6.2% from FY2013)
14 (-1.6% from e 1,346 Mt  FY2005) (-"ngggg}m (-4.6% from FY2005)
' ™1 FY2005) 1,322 Mt (-2.9% from 1,325 Mt
(-4.50.-'{0 from 1.208 Mt FYEDDE!II' (—4.4“.1'{0 from
FY2005) (-6.4% from FY2005)
1,243 Mt F2005)
1.3 1200 Mt (-10.3% from
FY2005)
1.2
1.1
0
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1. Emissions are estimated based on annual figures in various statistics. As for the preliminary figures in FY2016, some annual figures from FY2015 were temporarily used
in place of FY2016 figures that have yet to be released. Moreover, some estimation methodologies are currently being reconsidered in order to make more accurate
estimations of emissions. As such, the final figures to be released in April 2018 are likely to differ from the preliminary figures in this summary. Remaovals by forest and
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HFCs emissions have been increasing

In Japan, since 2001 under the “Law concerning the Recovery and
Destruction of Fluorocarbons”, CFCs, HCFCs and HFCs have been recovered
from commercial RAC equipment at the time of maintenance and disposal
of equipment and have been recycled or destroyed.

However, HFCs emissions have been increasing rapidly and are expected to
double in 2020 as compared to the emissions in 2011 from RAC equipment.
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Target on Plan for Global Warming Countermeasures (1)

@ About 482275tC02 is expected as the target on 2030 under the Plan for Global Warming
Countermeasures ( Cabinet Decision on May 2016)

® 1,120 5tC0O2 emission reduction is expected by the promotion of the transition from F—gas to
low GWP/Natural alternatives.

GHG emission reduction by HFCs and Emission Reduction Expectation

other gases (HFCs and other gases)
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Target on Plan for Global Warming Countermeasures 2)

@ Contribution of the measures for HFCs to the emission reduction target is very high in the
Plan.
Achievement of the target of HFCs is a key to the achievement of the total goal of the
emission reduction on 2030.

[10,000t-CO2] Expected amount of emission reduction on 2030 in the Plan
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F—gas measures in Japan

Law Concerning the Protection of

/0 Promotion of Energy Saving Natural\

consumption

Refrigerant Equipment

Designated product [Budget]
manufacturers 6.3billion JPY(FY2017)

002 N - 1billion JPY (FY 2017 suppl. Budget)
Low-GWP ACs + 6.5billion JPY (FY2018 budget plan)

showcases ‘

Funding Rate: % or less, or 1/3 or less

J

[
uorocarbon
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® Measures to control whole
lifesycle of Fluorocarbons
(generation, use, recovery, and

destruction/recycle)
*Inspection of RACs
*Report of leakage
*Recovery and destruction of
Fluorocarbons when discharging RACs

Approved

Proper r?cvcling/ Recycling / Registered filling / '
destruction of F- Destruction Recovery Operators ' Fluorocarbon Emission

o 0 t
perators Control Law
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Support of the transition of the refrigerant

For the achievement of the transition of the refrlgerant budgetary support to
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What is the good point to install the energy saving natural

refrigerant equipment?
Based on the questionnaire to the users who installed the natural refrigerant equipment ,such as

convenience store, supermarket, storeroom, food factory, merit of the installation may be from the
effect of the reduction of environmental impact and the reduction of the cost by the energy saving.

Merit of installation

Reduction of Environmental Impact
Reduction of cost by energy saving
Reduction of running cost

CSR

For customer

Streamlining the process

other

(n=15) Ref: MOE Report

B Supermarket

0 5 10 . ... .25

Merit dFiﬁs.taiIa;ciOri_

Reduction of cost by energy saving
Reduction of Environmental Impact
Reduction of running cost
Streamlining the process

CSR

For customer

Improvement of the eco-mind of staffs
other

Food
factory

Store
B room
n=54 n=21 |

0 20 40 60 0 20 40 60
[BEfi:41]
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Effect of Installation: Convenience Store, Supermarket

OEmission amount is greatly reduced by the transition to natural refrigerant

OEnergy saving is achieved at the same time, and resulted to 16% reduction of
energy-originated CO2s.

Example of GHG reduction

[convenience store] [Supermarket]
B CO2 eq. by leak of F-gas B CO2 eq. by leak of F-gas
B Energy—originated CO2 B Energy—originated CO2
50 250
— BLAA 811 AR/ FERHX — B 949 M/ EHE X
<40 - I <200 - |
8 £15% 8 #20%
£30 i _ AR ‘ﬁ 150 - . HIlR
5 N = N
20 g 100 -
E 100% £ 100%
~ 10 - Al ~ 50 - Al
O @)
o o
0 - 0
F-gas equipment Natural Refrigerant F-gas Natural Refrigerant
n=411 equipment equipment =26 equipment

Ref: MOEJ Report



Effect of Installation: Storerooms, Food Factory

OEmission amount is greatly reduced by the transition to natural refrigerant

O Energy saving is achieved at the same time, and resulted to 48 ~55% reduction of energy-
originated CO2s.

Example of GHG reduction

S unit cost of X unit cost of

[Storerooms) E-charge: [Food Factory]) E-charge:
. 17F/kWh R 16F/kWh
0 IRI)LF—HEJRECO2E[tCO2/4] 0 IR )LF—iE2IRCO2E[tCO2/HF]
B AR ALNCO2E X 1[tCO2/4F] B AERALCO2E X 1[tCO2/4E)
1600 1400 -
TR 191,399 75 F/ £ 48 24 TR #91,23475 /£ 47 2%
1400 —\/’ I 1200 _\/, i
g 1200 ".%’\343% % 1000 | #55%
Hllik i 113 i
S 1000 Y & 500 865 N
g 800 % ol <00 _SL‘ [
% 600 Y\ I § i
o 100% « ] o 400 - #3100%
o) i FhSGa o
O 400 1135 O 1135
200 - o I 200 393 I
0 - 0 0 - 0
O B R O B AR
n=46 n=18

(LEBERRIOVEOEEHHELEANEROEBHHEL R OCEARBORIRE., EAMRBRENRGLIFRILICEMTELY)
Ref: MOEJ Report



The recovery rate should be improved.

& Even with the Fluorocarbon Emission Control Law, the recovery rate of the F-gas
stays at the very low rate (27%-39%) for 10 years.

& Expected target on the Plan: 50% on 2020, 70% on 2030.

@ The discussion is performed under the council, to investigate the reason of the
low recovery rate and possible measures.

EURE (k) Rate of Recovery (%)
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Thank you for your attention.

http://www.env.go.jp/earth/furon/

A II:I:I:I i;r:: pa
Ministry of the Environment
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