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Legal status  : General Incorporated Foundation
Establishment : 1978 
Office location : Tokyo Head office & 8 branches 
Staff : 90 persons (as of 2018)
Business size : 23 million US$ in 2018FY  

Audit,Consult

Seminar

Factory 
Investigation

Publishing
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Japan pledged to reduce  energy consumption by 50.3 million KLOE  
by 2030 compared to 2013.
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Source: "Comprehensive Energy Statistics" of 
EDMC/Agency for Natural Resources and 
Energy, estimates of EDMC and the "Annual 
Report on National Accounts" of the Cabinet. 

Primary energy consumption per real GDP 
in Japan
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(Petroleum equivalent in tons /JPY trillion)

Approx. 40% 
improvement
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Energy Intensity – Cement Industry

Current Situation of Energy Conservation in 
JAPAN
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This oil company has saved 1% energy every year. They implement 
recovering exhaust heat and adopting inverters.  Not necessary to adopt 
special technology.
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Behavior Analysis (Psychological way )
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“Consequences determine one’s behavior”
Strengthen the favorable consequence
Remove the bad consequence

Why people do what they do？

ConsequenceBehaviorAntecedent

ABC: Antecedent, Behavior, Consequence

Prof. Sugiyama
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Behavior Analysis Matrix for Energy 
Conservation
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Consequen
ces 

Top Management Energy Manager Operator,Tennant

Good

Nothing

Energy saving is

not an

competitive issue.

Not challenging

No reward No interest

Bad

Initial cost Busy,
Claim from Operators
in the factory

Bad influence for
Product quality,
Bad working
environment

We need to set up good consequences for each position relevant to energy 
conservation
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What kind of consequences would be attractive?

Competitive,
Stand out

Rewarding , 
Fascinating,ComfortMandatory

Intrinsic,stoic

Examination Developing 
new products

ISO9001

Unspectacular
Zone

Brilliant Zone

p9

Making software

TV game

Painting

Make it a habit

EE＆C
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1.Classification,
Benchmark

p10
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Distribution of EE&C Activity Level(Factory Investigation)
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Classification system for business operators 

Class AClass S Class B Class C

[Levels]

Not falling under

Class S nor Class B

[Levels]

(i) Having

achieved the

reduction of
specific energy
consumption by
1% /y

(ii) Having

achieved the

benchmark

target

[Levels]

(i) Having failed to

achieve the target and

increased specific

energy consumption in

recent two years

or

(ii) Having increased

specific energy

consumption by 5% or

more on average for five

years
.

[Levels]

Among business

operators classified

into Class B, those

that are especially

bad at complying with

judgment standards

[Measures]

Guidance based on Article 6

of the Act on the Rational

Use of Energy is provided.

*1 *1 *1

Measures
A notice is sent and on-site 
inspection is conducted 
intensively. p12

Designated Companies:12,412
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Effect of Classification (by questionnaire)

Strengthen the Energy Saving Activities
Already active
Shrink
Unclear



Energy Conservation Center Japan

☆： S Class

p14

Public Announcement of Classification Results

The top cares about this and 
makes efforts to take the S class.
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Benchmark System  (Legal System)

The benchmark system is a system that determines the target 

value to be achieved in each industry.

1A

1B

1C

3

4B

6A

2

4A

5

6B

Steel industry by blast 

furnaces

Electric utility industry

Level to be 

aimed at

Ordinary steel 
manufacturing industry by 

electric furnaces

Special steel
manufacturing industry by

electric furnaces

Cement manufacturing 

industry

Paper manufacturing industry

Paperboard manufacturing 

industry

Petroleum refining industry

Basic petrochemicals 

manufacturing industry

Soda industry

0.531 kl/t

0.413 kl/t

0.36 kl/t 

100.3% or more

3.891 MJ/t

8.532 MJ/t

4.944 MJ/t

0.876

11.9 GJ/t

3.45 GJ/t

(Note) The foregoing is the result of the analysis conducted 

based on the periodical report of FY2013.

Number of 
achievers

Number of 

reporters

Achieveme

nt ratio

0

5

5

0

5

4

5

4

1

8

3

32

19

11

17

20

31

13

10

22

0%

16%

26%

0%

29%

20%

16%

31%

10%

36%

p15



Energy Conservation Center Japan p16

Public Announcement of Benchmark Results

Target
Average 
σ
No. of Achievement
Company name

Field :Petrochemical
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Palp and Paper Field

Under this system, some factories 
introduced biomass power generation.
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2.Awarding

p18
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“SyoEne Taisyo”
Energy Conservation Grand Prize Award 

p19

Motivat
ion

Motivat
ion
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Category

Evaluation Items

• Best Practice
• Products,BAT

• Innovative
• Energy efficiency
• Versatile
• Environmental
etc.

Energy Conservation Grand Prize Award 

Best practice 
category

Product and 
business 

model 
category

Minister Prize of 
Economic, Trade 

and Industry
At most 4 cases

At most 4 
cases

Director General 
Prize of Agency of 
Natural Resources 

and Energy of 
METI

At most 5cases
At most 
4cases

Chairman Prize of 
ECCJ

Approx. 10 Approx. 10 

Special Prize from 
Judging 

Committee
Approx. 1 Approx. 1 
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乾燥炉
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乾燥炉 乾燥炉
They wanted to reduce VOC 
and CO2 emission of  a car 
painting process
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空気
線図
空気
線図

Temperatu
re

相
対

湿
度

絶対
湿度

外気の
温湿度

温度
・

湿
度を

固
定

空気
線図
空気
線図

相
対

湿
度

絶対
湿度

外気の
温湿度

Temp,
Humidity

organic paint

water paint
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Our visit and Award improved the motivation of 
people who are usually in inconspicuous

about:blank
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3. Essential Approach,
NEB（Non Energy Benefit)

p24
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What is drain water?

p25

Mass of 
Energy????
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Moisture has huge energy

p26

Air Conditioner is used for making 
water(drain)
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How much energy is used for Air cooling ？
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The energy used for air cooling is very small !!
Most energy is used for making water drain !! 
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Dehumidifier

p28

Desiccant Wheel

Outer Air

Room
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Super Market Challenges

Dew Condensation

Cold in front 
of a showcase

Black Mold

Frost 

p29
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Showcase

Air Conditioner

Dehumidifier

Control

除湿
湿度

空調
温度

Optimization for Energy saving & Comfort

Data Base

Ene-CAT（byECCJ）

食品スーパー 設備・機器

BEMS

Optimization 
tool：AMDESS

○Target Function

Energy, Comfort(PMV)
○Input Parameter
✓ 設定温度・湿度
✓ 外気温度・湿度
✓ 顧客数 など

Optimization
AI

Air conditioner should be used for air cooling
Dehumidifier should be used for dehumidifying
Show-case should be used for food cooling
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Energy Analysis of the Supermarket
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Electricity

Total:24.4％↓

7.5％↓

Showcase

13.2％↓

Defrost

66.6％ ↓
AirConditi
oning

Ｐ31

Cost Saving:$40K /y
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NEB:Clean,Hygienic

32

Black MoldFrost

p32
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4. Supporting Tool
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Energy Management in Steelworks
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Calculating the energy 
savings

Making documents(Periodical 
reports,Mid term plan)

Energy managers 

Many energy managers don’t understand 
which is the first step.
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Productivity

Energy

Efficiency

Standard 

manual

Calculation

Inverter

Family

Calculation

Air 

conditioning

p36
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１．Energy Review 
(Energy flow,etc)

ISO50001

Significant Energy 
Use (SEU)

Affecting 
Parameters

Data Analyses

Boiler:Energy

Management  Manual

(Criteria, Measurement& 

Record, Maintenance, 

Improvements)

Energy Review

p37

２．Energy Management 
Manual

for Equipment

Energy 
Conservation 
Assisting Tool

3.Calculation of  
Energy Saving Effect

Identify 
Improvement

Integrated

Integrated supporting system is needed

E07-0001-R02 (高効率ボイラへの更新).xlsx
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商用電力(千円)

56,341

燃料(千円)

114,104 56,341 12,228 11,499 4,029 59,580

ユーティリティ設備

54,451 1,890 5,735 6,493 8,339 3,160 1,958 2,070 53,564 6,016

Effective ＥｎergyLoss Effective ＥｎergyLoss Effective ＥｎergyLoss Effective ＥｎergyLoss Effective ＥｎergyLoss 装置前Loss

18,543

最終製品

製造工程
注記
 M ：マテリアル
 SC：システムコ

254,943

新規投入MC(千円) 61,240 16,192 1,300 4,650 1,200 84,582

投入SC(千円) 7,383 3,690 11,642 9,649 4,901 37,265

新規投入EC(千円) 40,242 5,452 67,117 19,645 640 133,096

167,764

投入MC(千円)合計 44,365 72% 48,332 94.3% 46,869 94.2% 48,807 89.2% 44,716 97.2% 44,716

投入SC(千円)合計 5,349 8,522 18,997 25,540 29,590 29,590

投入EC(千円）合計 26,739 30,243 88,214 95,524 93,459 93,459

負の製品物量比率 27.6% 5.7% 5.8% 10.8% 2.8%

68,497

負の製品MC(千円) 16,875 2,763 2,713 5,291 1,251 28,892

負の製品SC(千円) 1,474 487 1,099 2,769 828 6,657

負の製品EC(千円) 11,089 1,840 5,635 11,693 2,690 32,947

ロス 排出物処理(千円) 0.0 0.0 0.0 0.0 0.0 0

プロセス内の熱放散(千円) 2,415 108 3,511 642 14 6,689

負の製品
コスト

負の製品コスト合
計

変圧器 コ―ジェネ ボイラ 圧空設備 ユーティリティ(建屋設備）

パルパー工程 クリーナ工程 プレス・ドライヤ工程 貼り合せ工程 梱包・配送工程

新インプッ
ト

投入コスト合計

正の製品
コスト

注記

M ：マテリアル

SC：システムコスト

最終製品

53,564 6,01654,451 1,890 5,735 6,493 8,339 3,160 1,958 2,070

Specific  Improvement Object

Visualization of
Energy Flow and Loss

The structure of Ene-CAT🄬 patented

Energy Management 
Manual

for Equipment
（50sheets)

Calculation of Energy 
Saving Effect

（200-300sheets)

p38

管理標準.xlsm
E07-0001-R02 (高効率ボイラへの更新).xlsx
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Ene-CAT®：Energy Flow ,LossEne-CAT

Identify the 

facilities 

Identify the 

process

Effect

Cogene

Dryer

Trans Boiler

管理標準.xlsm
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Demonstration

p40
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Demonstration
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Exhaust Gas Temperature：165℃

Fuel Reduction Rate for Air Ratio

p41
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Demonstration

Efficiency

65%

Before 

Gas Consumption : 339,000 (m3)        

Efficiency

67%

After 

Gas Consumption : 332,171 (m3)        

p42
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EneCAT assist Decision Making

Image

They decided to install cogeneration.
It was an investment of 10 million dollars.
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Energy saving requirement by the government

Lighting

・Turn off or set standby-mode for OA when you leave your desk

・Make sure of turning off  the lights with no occupants 

・Dismantle or turn off the light-equipment by half

・Set the temperature at ２８℃(←25-26℃）Air 
conditioning

・Turn off the air conditioner of the room with no occupants

5 actions 

ＯＡ
（office automation）

28℃ : People pay attention  only to “temperature”.
This will lead people to misunderstanding the air conditioning and 
that  Energy saving is something patience.

Japan fell into the large electricity shortage under the influence of  the big 
earthquake in 2011. 
→Energy Saving Actions in Electricity (Office building)  was announced by METI

METI : Ministry of Economy, Trade and Industry

p44
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Saving
Increasing

EneCAT recommends for energy efficient air 
conditioning operation 

EneCAT tells the best air condition :“Smart zone”

p45

The length of each allow 
shows the volume of 
energy change
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40
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Enthalpy

RH(%)Temp (℃）

What is the best air condition from the viewpoint of Energy 
savings?

p46
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The Enthalpy of the air highly depends on  Humidity than 
Temperature.
While, Comfortability(PMV) depends  on Temperature.
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Boiler Water Supply 

Pump

Steam Trap

Chiller

Condensed 
Water Tank

Steam

Condens
ed Water

Air Supply
Room 

Inside
Ventilation

Chilled Water

Outside 

Air

Cooling 
Water Pipe 

Cooling Water 

Pump 

Cooling 

Tower

Chilled Water Pipe

Chilled Water 

Pump

Air FilterCooler-

dehumidifier

Heater Humidifier 

Steam 

PipeCondensed Water 

Pipe

Fan

Thermostat Humidistat
Automatic 

Valve

Cold Air

Humidity is controlled by chilled water in an 
office building

Office 
Building

Air is cooled by the chilled water  in the AHU (Air Handling Unit) . 
Raising the temperature of the chilled water increases the humidity of the air.

Air
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Proof of the effect of higher humidity by 
increasing chilled water temperature 

Object: Office Building in Tokyo

Action: Chilled water temp.   6.5℃→ 8.5℃

Results: Energy saving  15-20%

0.0
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Water Temp. 6.5℃

Water Temp. 8.5℃
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EneCAT has been applied for many office 
buildings ,hospitals and  factories

EneCAT is not a control system , but a supporting system 
for energy managers.
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5.Practical training

p50
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Energy Saving is also important for Oil-
producing countries

Saudi Arabia Population 
Trend

“The population of Saudi Arabia is exploring. So domestic oil 
consumption is increasing rapidly. If this situation continues, there 
will be no oil to export. So energy saving is very important.”
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Facilities

Capacity building

OJT ，
Project

Diagnosis

Coculting,Op
timization

Qualification

Periodical 
table

Project
（Unit energy,ISO50001，

Operation 
Manual,Market
Development

Energy 
Conserva
tion Act.

General 
Management

（Officer, Manager）

Energy 
Savings

System(
Steam ,Air)

Both Capacity building and Project are important to 
achieve good Energy conservations.
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ECCJ's Proposals of EE&C Implementation Support Measures

Step Stage Purpose Measures Intended for Specific items of support

Busine
ss 

operat
or

Level 4 Project forming

To aim for the rank "S" in the 
Business Operator 
Classification Assessment 
System by tryiing to reduce  
the energy intensity by 10%.

To review the energy intensity.

Energy 
managers and 

Upper 
management 

such as factory 
superintendent  

and general 
managers

To support optimization of the numerator and denominator 
of the energy intensity allowing proper analysis of the actual 
usage of energy. 

Comp
any F

To consider EE&C measures
To support EE&C activities from a viewpoint of the energy 
intensity.

Comp
any S

To establish the user-friendly 
Energy Management Manual 
suitable for the actual 
workplace situation in a cross-
sectoral manner by complying 
with the EE&C Guideline of 
the Act.

To prepare the Energy 
Management Manual.

Promotion of EE&C training for the on-site personnel in the 
head office, each factory and factories of affiliated company 
etc.by way of multiple times of step-by-step training .
To develop an EE&C mind in all the persons including the 
factory managers and on-site workers and staffs so that they 
can tackle with  EE&C related tasks on their own.

Comp
any I

To build a management 
system so as to allow internal 
self-promotion of EE&C.

To help acquire the ISO 50001 
certification.

To support acquisition of ISO 50001 certification and internal 
Audit after acquisition. To hold an ISO 50001 basic workshop 
and help implement the internal progress meeting.

Comp
any D

Level 3

Establishment 
of operation 
meaures and 

renewal of 
equipments
and facilities

To educate people 
responsible for EE&C so that 
they can implement EE&C 
measures by doing practice 
with actual motors and 
pumps 
To find EE&C subjects to be 
studied

To practice EE&C measures at 
your own factory.

On-site 
equipment 
personnel

To practice EE&C activity by using a pump and inverter at 
one's own factory 
To have an Audit of the steam trap and steam piping at one's 
own factory to find and remedy the defective parts 

Comp
any M

To practice EE&C measures at 
the training center of a service 
company, etc.

To put into better practice of the steam system at one's  own 
factory by taking a steam system training course at the 
training center of a steam related company.

Comp
any 
M, 
etc.

To implement  EE&C measures 
on to the factory equipment

To have a training course for the production personnel 
regarding the EE&C oriented operation method of each 
equipment

Comp
any H

To find the EE&C subjects to be 
studied

To explain how to find EE&C measures including basic idea of 
EE&C to the facility security personnel (mid-level). 
Background is saturated situation of the EE&C improvement 
on site.

Comp
anies 
H and 

S

To tune up the equipment from 
the viewpoint of EE&C

Optimum operation of boilers, air-conditioners, etc.
Comp
any N

EE&C viewpoints and methods

To educate the EE&C promotion committee members of 
each department about basic idea and promotion method of 
EE&C, and EE&C viewpoints and methods by way of 
examples.

Comp
any D
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ECCJ's Proposals of EE&C Implementation Support Measures

Step Stage Purpose Measures Intended for Specific items of support

Busin
ess 

opera
tor

Level 2
EE&C Audit of 
factories, etc.

Experts visit and walk 
through factories, etc. to 
propose how to find the 
target equipment and 
promote EE&C operation. 

EE&C Audit  of the production 
process.

Energy 
managers,

workers and 
staffs

To conduct an EE&C Audit and propose EE&C 
measures of the calcination process,and  that of the 
food production process, etc.

Comp
any J, 
etc.

EE&C Audit of university 
buildings.

To conduct an EE&C Audit and Propose an EE&C 
measure for buildings.

Each 
unive
rsity

EE&C Audit of the 
equipments and facilities 
owned by government

To conduct an EE&C Audit and propose EE&C 
measures of the equipments and facilities possessed 
by the government offices.

Each 
gover
nmen

t 
agenc

y

Level 1

Improvement 
of awareness 
in workplace 

and entire 
company

To raise  more awareness 
of all the related parties in 
terms of  EE&C advantages  
and roles of management 
class in the energy 
management work
To raise awareness of the 
management class by 
informing them of national 
policy trends and the EE&C 
best practices of the 
company.

To clarify the role of each 
level of the office 
organization. All the related 

parties 
(factory 

superintende
nt, general 

affairs dept., 
energy 

managers, 
workers & 

staffs)

To Gather and train each factory superintendent by 
clarifying the actual situation of EE&C in Japan and the 
role of each office organization, and introducing EE&C 
support tools, ISO 50001, etc.

Comp
any S

Trend of energy policy and 
EE&C technology 

Lectures on the energy policy trends
Comp

any 
Ｏ

Economic benefits of EE&C
To hold a lecture on introduction of factory EE&C for  
energy managers, etc. of the own factory.
Develop human resources systematically.

Comp
any K

EE&C viewpoints and 
methods

To educate the EE&C promotion committee members 
of each department about basic idea and promotion 
method of EE&C, and EE&C viewpoints and methods 
by way of examples.

Comp
any D
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Inverter

Electricity 
Use

Water Flow

Pressure

既存の圧力計を利用

電力計を設置

超音波流量計を設置

Practical trainings by ECCJ are very popular

p55
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Measures to improve the 
motivation for EE&C activities

p56

Consequenc
es

Top Management Energy Manager
Operator,Tennant,

Customer

Good
Classification,
Benchmark

Award,
Curiosity
Practical Training

NEB(Comfort,
Hygienic)
Practical Training

Nothing

Bad

Busy,
→EneCAT

Bad influence for
Product quality
→Hybrid
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