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International situation about F-gas Measures
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（参考１）フロン対策の推移

To achieve both 
Ozone layer protection

And
GHG reduction

Has been regulated
by the Montreal Protocol

Kigali Amendment to the Montreal Protocol

Low-GWP/Natural 
refrigerant

Ozone depleting 
Substances

Alternative

F-gases
CFC, HCFC
ODP Yes
GWP Yes

HFC
ODP No
GWP Yes

NH3, CO2 etc.
ODP No
GWP small

Added by
the Kigali Amendment

for GHG reduction

 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
Joint meeting of Central Environment Council and Industrial Structure Council..
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○ Developed countries: 2011-2013 as baseline year, reduction starts from 2019, 85% reduction will be achieved on  

2036.

○ 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.

○ 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
（*1）

Group 2
（*2）

Developed Countries
（*3）

Baseline year 2020-2022年 2024-2026年 2011-2013年
Baseline value

(CO2 eq.)
Average of HFC for the baseline
period + the baseline of HCFC x 

65％

Average of HFC for the baseline
period + the baseline of HCFC x 

65％

Average of HFC for the baseline
period + the baseline of HCFC x 

15％
Freeze year 2024 2028（*4） None

1st stage 2029 ▲10％ 2032 ▲10％ 2019 ▲10％
2nd stage 2035 ▲30％ 2037 ▲20％ 2024 ▲40％
3rd stage 2040 ▲50％ 2042 ▲30％ 2029 ▲70％
4th stage 2034 ▲80％
最終削減 2045年 ▲80％ 2047年 ▲85％ 2036 ▲85％

（*1） Group 1: Developing countries other than Group 1
（*2） Group 2： India, Pakistan, Iran, Iraq, and gulf countries
（*3） Belarus, Russia, Kazakhstan, Tajikistan, Uzbekistan has different schedule.

（baseline value: same HFC + HCFCx25%, 1st stage ▲5% on 2020, 2nd stage ▲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.

Schedule for reduction
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HFCs emissions have been increasing
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• 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.

(9) Fire extinguishing agent

(8) Metal products

(7) Electric insulation gas

(6) Semiconductor manufacturing

(5) Solvent / Cleaning agent

(4) Air-conditioning and refrigerator

(3) Aerosol

(2) Foam / Insulation

(1) HFC production

Estimated fluorocarbon emissions from RAC equipment in 2020
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About 4822万tCO2 is expected as the target on 2030 under the Plan for Global Warming 
Countermeasures ( Cabinet Decision on May 2016)

1,120万tCO2 emission reduction is expected by the promotion of the transition from F-gas to 
low GWP/Natural alternatives.

Tansition to low-GWP/natural 
alternatives

Prevention of leaks
From the use of RACs

Recovery from 
Disposed RACs

7712

2890

3860

Emission
Reduction
Expectation

Target on Plan for Global Warming Countermeasures ①

4,822 1,570

1,120

2,010
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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.

Expected amount of emission reduction on 2030 in the Plan[10,000t-CO2]

Installation of Energy Saving 
Equipment in the industries 
of steel, chemical, cement, 
and paper）

Application of 
Energy Saving 
Standard for 
construction of 
new building

Promotion of 
Natural movement

Recovery from 
Disposed RACs

Improvement of 
The efficiency of
Fire power plant

Transition to low-
GWP/natural 
alternatives

Prevention 
of leaks from 
RACS
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 Regulation of production and consumption

 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

Law Concerning the Protection of 
the Ozone Layer

Fluorocarbon Emission 
Control Law

Fluorocarbon

F-gas producers
Designated product 

manufacturers

R
e

cycle
d

再
生
品

Users

Registered filling / 
Recovery Operators

Approved 
Recycling / 
Destruction 
Operators

Inspection

Consignment
for proper 

filling/recovery

低
Ｇ
Ｗ
Ｐ再

生
品

Low-GWP ACs
ＣＯ２
showcases

Non-F-gas
Insulations Non-F-gas 

Dust blowers

Report of
leakage

Proper recycling/ 
destruction of F-

gases

Duty of 
F-gas 

Recovery

 Promotion of Energy Saving Natural 
Refrigerant Equipment

【Budget】
６.３billion JPY（FY2017）

→ １billion JPY（FY 2017 suppl. Budget）
＋６.５billion JPY （FY2018 budget plan）

Funding Rate: ½ or less, or 1/3 or less

F-gas measures in Japan
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 For the achievement of the transition of the refrigerant, budgetary support to 
install the energy saving natural refrigerant equipment is extended.

Support of the transition of the refrigerant
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What is the good point to install the energy saving natural 
refrigerant equipment?
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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.

Ref： MOE Report(n=15)
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Effect of Installation: Convenience Store, Supermarket
○Emission amount is greatly reduced by the transition to natural refrigerant

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

Ref: MOEJ Report

※電力単価：18円/kWh

Example of GHG reduction
【convenience store】 【Supermarket】
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電気代約11万円/年相当※
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【倉庫】（平均） 【工場】（平均）
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Effect of Installation: Storerooms, Food Factory
○Emission amount is greatly reduced by the transition to natural refrigerant

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

Ref: MOEJ Report

※unit cost of 
E-charge：
16円/kWh

Example of GHG reduction

（比較対象フロン機の想定排出量と自然冷媒機の実績排出量を施設や導入機器の規模、導入形態等が異なる事業ごとに単純平均）

※unit cost of 
E-charge：
17円/kWh

【Storerooms】 【Food Factory】
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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.
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Thank you for your attention.

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