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Japan’s Energy Efficiency Overview




Japan’s Final Energy Consumption

W Japan’s GDP growth between 1973 and 2016: 2.6 times
W Japan’s final energy consumption increase between 1973 and 2015: 1.2 times
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Energy Efficiency Improvement towards 2030

B The Long Term Energy Supply and Demand Outlook 2015 aims to achieve 50.3
million KLOE energy saving, which requires further 35% efficiency improvement
from 2013 to 2030.
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Progress status of energy efficiency measures of “Energy Mix”

Total <approx. -50.30 million kI>
-10.73 million kl (Progress rate : 21.3%) as of 2017

Industrial Sector <approx. -10.42 million kL> Commercial Sector <approx. -12.26 million kL>

-2.39 million kl (Progress rate : 23.0%) as of 2017

» Main measures
* Promotion of efficient lights including LED [0.58 / 1.08 million ki

(54.1%) 1

« Introduction of industrial heat pump [0.6 / 0.88 million ki
(6.9%) 1

« Introduction of industrial motors [0.11 / 1.66 million
kl (6.6%) 1

« Implementation of energy management through FEMS
[0.09 / 0.67 million kI (13.2%) ]

-2.53 million kl (Progress rate : 20.6%) as of 2017

» Main measures

* Promotion of efficient lights including LED [1.16 / 2.29 million K
(50.7%) ]

- Improve energy-saving performance of equipment by
equipment top runner program [0.41 / 2.78 million ki
(14.8%) |

» Implementation of energy management through BEMS

[0.48 / 2.35 million kI (20.5%) 1

-2.19 million kl (Progress rate : 18.9%) as of 2017

» Main measures

* Promotion of efficient lights including LED [1.15 / 2.01 million ki
(57.2%) 1]

« Improve energy-saving performance of equipment by
equipment top runner program
[0.16 / 1.34 million kI (11.9%) ]

» Promotion of energy-saving house
[0.24 / 3.57 million kl (0.7%) ]

Residential Sector <approx. -11.60 million kL>

Transportation Sector <approx. -16.07 million kL>

-3.62 million kl (Progress rate : 22.5%) as of 2017

» Main measures

* Diffusion of next-generation automobiles [0.72 / 9.39 million
kl(7.6%) 1]

« Other measures in transportation sector [2.91 / 6.68
million ki (43.5%) ]

(Breakdown)
Freight transport [1.44 / 3.38 million kl (42.5%) ]
Passenger transport [1.47 / 3.31 million kI (44.6%) ]




Top Runner Program



“Top-Runner Program” for Equipment and Materials

B The "Top-Runner Program” is a mandatory program.

B The government set targets based on the most efficient performance of
equipment on the market.

B Companies need to achieve such targets in 3 to 10 years.

32 equipment and materials

1. Passenger vehicles 11. Electrical freezers 22. Routers
2. Air conditioners 12. Space heaters 23. Switching units
3. Lighting equipment 13. Gas cooking 24. Multifunction
4. TV sets appliances devices
. : 14. Gas water heaters 25. Printers
5. Copying machines
15. Oil water heaters 26. Electric water
o . 16. Electric toilet seats
7. Magnetic disk units 27. AC motors
. . 17. Vending machines '
8. Freight Vehicles 28. lamps
. 18. Transformers '
9. Video cassette 29. Showcase
recorders 19. Electric rice ' _ _
. cookers 30. Insulation materials
10. Electrical _
refrigerators 20. Microwave ovens 31. Sashes
21. DVD recorders 32. Multi-paned glazing

(Brochure) Top Runner Program
http://www.enecho.meti.go.jp/category/saving and new/saving/data/toprunner2015e.pdf




Appliances & Equipment covered by the Top Runner Program

“Top Runner Program” is implemented in about 70% of the energy consumption
in households.

Energy consumption level per household
34,905MJ/Year

Other heating equipments, .
Solar heating, 0.2% 8.2% = 70% is covered
Electric cooking by t h e p rog ram
appliances, 0.7%
Electric carpet, 1.0%
Other electric

appliances, 11.7%

Washing machine/dryers,

0,
L0 y *1. Estimated by the Institute of
Elackiic waterheaters, ..« Gas water heaters, 23.7% Energy Economics, Japan (IEEJ),
e based on the Agency for Natural

2.6% e —

Dish washer/dryers, 1.8% / o

Qil fan heaters, 6.2%

Resources and Energy's FY2009
Residential and Commercial Sector
Energy Data Survey (10,040 valid
responses) and Supplementary
Survey concerning Appliance Use(?)
(1448 valid responses)

Gas cooking appliances,
8.3%

Ecocute, 1.8%

Videotap recorders, 0.3% . .
Electric *2. This survey is based on

Gas heating e deniioeg = refrigerators tabulation and analysis of each

stoves, 0.3% 59 6.8% / energy source, with values unified
and converted on megajoule (MJ)
basis. Electric power in secondary

DVD recorders, 0.4% Litning

Microwave Computers, 1.2% equipment, . |
a conversion value.
ovens, 0.9% Electric toilet TV sets, 6.4%
seats, 1.8% 4.3%

. " Air conditioning units,
Rice cookers, 3.5%

1.1% Oil water heaters, 4.1%

Oil heating stoves, 5.4%




Worldwide stock and capacity of ACs by sector

B The number of air conditioners(ACs) units is increasing worldwide
(North America, Europe and Asia).

B Energy demand for AC is increasing.
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Source: IEA(2018) The Future of Cooling Fig. 3.1



Outline of Top Runner Approach

B Setting a Top Runner Standard based on future technology progress
and energy efficiency level of product which is a best energy efficiency
product on this timing.

B By the product producer, They must be above the target line by sale
quantity weighted harmonized average by the category at target year.

Product Producer X

Product A’
< E;ggzgz g, weighted harmonized average ]
3 === Product D’ —
<) The Target Product ' s
3 :
O
[
G |
"'; Product A ffici
& Product B best energy efficiency
o Product C
w Product D
Product E
Setting the Target Target Year (3 to 10 years later)
(by the Category) Evaluate to target achievement



Top Runner Program Standard for Air Conditioners

(2) Air conditioners whose target fiscal year is FY 2010 and each subsequent fiscal year
[for non-ducted, wall-hung type units for residential use with a cooling capacity of 4.0 kW or less (excluding
individually controlled indoor multi-type units)]

Category Standard energy

Cooling capacity Dimension type of indoor units Citaegc;ry e;&?::gp(t;\%np)
Up to 3.2kW DlmenSI?n-del:'ined type A 5.8
Free-dimension type B 6.6
Over 3.2kW up o 4.0kW Dlmenslc.m-defined type C 4.9
Free-dimension type D 6.0

Remarks : “Dimension Type of Indoor Unit” means that air conditioner models whose indoor unit has horizontal
width of 800 mm or less and height of 295 mm or less shall be defined as a dimension-defined type. Air
conditioners other than those of dimension-defined type shall be free-dimension type.

(3) Air conditioners whose target year is FY 2012 or any subsequent fiscal year after that (for classes E
through G, FY 2010 or any subsequent fiscal year after that) [for residential use other than (2)]

Category Standard energy
- . . Cat consumption

Unit form Cooling capacity z:'aeg:ry )
Non-ducted wall-hung type Over 4.0kW up to 5.0kW E 5.5
(except multi-type controlling operation of |  Over 5.0kW up to 6.3kW F 5.0
indoor units individually) Over 6.3kW up to 28.0kW G 4.5
Other non-ducted type Up to 3.2 kW H 5.2
(except multi-type controlling operation of | Over 3.2 kW up to 4.0 kW I 4.8
indoor units individually) Over 4.0 kW up to 28.0 kW ) 43
Mol li . fi Up to 4.0 kW K 54
ultitype controlling operation of indeor ™"~ 0 " o kw up to 7.1 kW L 54

units individually

Over 7.1 kW up to 28.0 kW M 5.4

Remarks : “Multi-tvne” refers to a tvne that has two or more indoor units connected to one outdoor unit.

10



Improvement of energy efficiency of ACs in Japan @

APF (The annual performance factor)
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Improvement of energy efficiency of ACs in Japan @

Electric power
consumption for

period (kWh)
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Improvement of energy efficiency of Friges in Japan

Electric power
consumption for
period (kWh)
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Energy saving Label Programs

B [Unified Energy-Saving Label] : This label show the relative

m [Energy Saving Label] : This energy-saving performance of marketed appliances by
energy saving label show the numbers of stars. 5 star is most efficient product. Also,
target year, energy-saving show with a yearly electricity bill by the standard usage
standard achievement ratio, patterns to consider to buy. By this label, Consumers can
annual power consumption. be recognize and compare to energy efficiency
Also green mean that product performance for each products by the multistep
achieve the target, orange assessment system.
mean that not achieve. B This label attached with Room AC, TV, Electric refrigerator,

Electric freezer, Electric toilet seat, Lighting appliance.
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‘ < a)ﬁ El a) rating system
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100% L E107 %k
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BEER 201058
—
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BAOHEREHE

Energy-saving
symbol
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Compare to APF in 2017

® A level of weighted harmonized average APF was lower that simple average

of APF.

® This mean that there are high APF products are in the market, however, a
share of lower APF AC product are high proportion of product line up on the

product producers.

- APF simple Average

w * APF weighted
(a .
< : harmonized average
5 S
45 ........................................................
4

category A

Max APF 7.6
Min APF 5.8
por e 625
2017 APE

weighted
harmonize >.89

d average
Target level 5.8
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Example calculation of room AC energy consumption

® Room AC: 2.2 kW (most usual AC capacity in Japan)

APF5.8 : 913kWh ( 24,654 1PY) (same as target level product)
APF 7.6 : 697kwh ( 18,8151PY) (most efficient product)
difference : A216kWh ( A5,839 JPY)

Number of Product

11 47 7v 0 6 4 0 0 1 9 1 0 3 2 3 1 0 0 0 2

30

25

20

o T 20" Break-Even
15 s T o--- 15 line by

ot31 Usage year

O
10 _-=-" =
6 .98 __ g9 0.5%7

Price of room AC
(10 thousand JPY)

IR O AT

5.6 5.8 6.0 6.2 6.4 6.6 6.8 7.0 7.2 7.4 7.6
APF

% Afii%.com. IV ZRYIIRZRICB VT, BERNI T/RIBRE . Fonfio>+>J L1600/ &, 2018/9/27F M.

BE. MBSO MR IEEHEOIGTHIRNSRER MItEZ B L TV, . —FU LRIOEESRBEEZIND I, EEOTIBMRLNEZVEEZEN S,
MR Z10/15/204F, BRAZ27M/kWh, BOWERICHSTEE PO, EERRZIISIEELUBRC, IRITTREEMES. SOTHIAMIEAR XU TR EEINTES 51>,
BE. WERI7IDOFHIERFRORERRF13.5F, (RREFDCHESERAE L)
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Air conditioner (Points to better analysis)

@

@
€)
@

Differences of the test methods and energy efficiency performance calculation
for AC in the world
(e.g. there are methods apply to neither ISO, US standard, nor EU standard)

Importance of accurate evaluation methods which can evaluate actual AC use
(e.g. partial output)

Reasonable and tighter regulation for AC efficiency in each country

Potential of decreasing energy consumption by using energy efficient ACs

Reference: Standard of energy efficiency of ACs in Japan

APF Cooling Seasonal Total Load[kWh] + Heating Seasonal Total Load[kWh]

- Cooling Seasonal Energy Consumption[kWh] + Heatng Seasonal Energy Consumption[kWh]
Calculation method of is based on JIS(Japan Industrial Standards) C 9612:2013 (based on ISO 5151:2010)

Example of air conditioner testing facility

Outdoor-side controlled-temp. air space Indoor-side controlled-temp. air space 4=
¥ ¥
Reconditioning apparatus Reconditioning
Cog;hng ]_ Outdoor-side Indoor-side appalaLism“ 1
o = compartment compartment = = Cooling col
Heaing coil = ﬂ Humidifier b | Humidifier |:E§Heating (oiml-_-
><] Air sampling Air sampling =<
Fan tube Equipment tube Fan
= @ under test w, @ =
£ E 5
=M = | Airtemp.and humidity Airtemp. and humidity | =} 15.
E&= = measuring instrument measuring instrument = %=S2
E== = | = ZEg
o Q- =t pood ==Y
hiled_||I==T — < C__ =S chied
water water
W t . g = -
al : | - x | Wt (Source) Japan Air Conditioning
Outdoor-side test room Indoor-side test room and Refrigeration Testing

Laboratory 17
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