
欧州と米国の自然冷媒の動向について

ヤン　ドゥシェック

shecco　市場アナリスト

フロン対策シンポジウム

ノンフロンの新しい時代に進むために

東京, ２０１３年２月１日
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sheccoについて

๏ market development expert

๏ focus: climate friendly technologies faster to market

๏ expertise: HVAC/R & transport sectors

๏ natural refrigerants: CO2, NH3, HC, H2O, Air

๏ areas: 

๏ industry platforms

๏ ATMOsphere workshops

๏ market research / publications
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R744.com

hydrocarbons21.com

ammonia21.com

R718.com

自然冷媒ニュースの発行では世界最大手
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๏ interactive workshops between 
industry, end users & government 
experts

๏ natural refrigerants ONLY

๏ ATMOsphere America (June 2012)

๏ ATMOsphere Bangkok (July 2012)

๏ ATMOsphere Europe (Nov 2012)

๏ ATMOsphere Geneva (Nov 2012)

๏ UNIDO ATMOsphere (June 2013) 

๏ ATMOsphere America (June 2013)

ATMOsphere 自然冷媒国際会議の開催
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GUIDEs 　自然冷媒市場レポート

GUIDE    
Europe

Feb 2012

GUIDEs 2013:

๏ Europe 2nd edition

๏ Japan

๏ China

GUIDE North 

America

launch:      

Feb 2013

http://guide.shecco.com

5

http://guide.shecco.com
http://guide.shecco.com


2011: 

๏ the world’s largest HVAC&R industry survey to illustrate + quantify the 
market potential of natural working fluids 

๏ 1,254 replies

自然冷媒市場調査　世界＆北米

WORLD
NORTH

AMERICA

2012:

๏ specific survey to the North 
American HVAC&R industry: 
Canada, Mexico, USA

๏ 559 replies
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’12

’15

’20

‣ Europe: 76% yes

‣ North America: 67% yes

‣ Asia: 60% yes

‣ Africa: 53% yes

25%

48%

25%

yes

no

don’t know

EUROPE NORTH
AMERICA

市場調査結果：自然冷媒の使用について

ASIA AFRICA
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将来使用する可能性について

’12

’15

’20

‣ Europe: 55% say they will use them in the future 

‣ North America: 40% say yes

‣ Asia: 75% say yes

‣ Africa: 93% say yes

25%

48%

25%

yes

no

don’t know

EUROPE NORTH
AMERICA

ASIA AFRICA
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自然冷媒市場ポテンシャルについて

Europe has the greatest immediate adoption potential for Natural 

Refrigerants - North America with still high average potential

9



CO2 冷媒を導入したスーパーマーケット

verified: 1,331 transcritical CO2 

stores by mid-2011 for Europe

estimated: 1600+ 

CO2 supermarkets 

by end-2012
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自然冷媒を導入しているスーパーマーケット

verified: 1,331 transcritical CO2 stores by 

mid-2011 for Europe

estimated: 1600+ CO2 supermarkets by 

end-2012

estimated: 3000+ 

supermarkets using CO2, 
ammonia and/or 

hydrocarbons 

refrigeration
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業務用冷凍冷蔵機器で”自然冷媒”に向かう市場

59% of industry says: by 2020 the market share of natural 

refrigerants in commercial refrigeration can be 20% and more

EUROPE
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欧州の市場ポテンシャル

a minimum of 

34 food retailers 

use natural 
refrigerants 
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北米企業の自然冷媒への評価
“How do you evaluate the overall Capacity of the North American 

industry to become a World Leader in Natural Refrigerant 

technology?”

                    

97

MAXIMUM 10% PRICE INCREASE ACCEPTABLE TO 
END-USERS

Nearly a third of all respondents (30%) believe that end-
users would pay up to 10% more for an NR system. 22% 
believe commercial/industrial end-users would even 
pay more than that. However, 19% think that end-users 
would not accept any price increase, and another 29% 
expect end-users to only accept a very modest price 
increase of 2-5%

HVAC&R INDUSTRY OPTIMISTIC FOR THE NEAR 
FUTURE

A clear majority of 88% believe that in the next two years 
the North American HVAC&R industry will experience 
growth, out of which 17% are con!dent that it will even 
be a “strong growth”. Less optimistic are 12%, with a tenth 
of all respondents (10%) sure that it will be stagnating.

27% BELIEVE NORTH AMERICA CAN LEAD IN 
NATURAL REFRIGERANTS

Nearly half of all respondents (47%) believe that North 
America has a “moderate” capacity to become a world 
leader in natural working "uids-based technology, with 
another 27% being even more con!dent that this region 
has a “high” potential to lead the world in this area. The 
remaining quarter of respondents is less optimistic, 
saying that there is either a “minor” or “no” capacity in 
North America to establish itself as a technology leader 
for natural refrigerants.

Total responses: 356 Total responses: 347 Total responses: 381

WILLINGNESS TO PAY FOR 
NATURAL REFRIGERANTS

HVAC&R INDUSTRY OUTLOOK NORTH AMERICA’S LEADERSHIP 
FOR NATURAL REFRIGERANTS

QUESTION: What is the maximum Price Premium
on the initial investment, commercial/
industrial end-users are willing to pay for 
a Natural Refrigerant application? 

QUESTION: How do you assess the North American
Heating, Air-Conditioning and 
Refrigeration (HVAC&R) overall Market 
Development for the period 2012-2014?

QUESTION: How do you evaluate the overall Capacity
of the North American industry to 
become a World Leader in Natural 
Refrigerant technology?

30%

25%

20%

15%

10%

5%

0%

80%

60%

40%

20%

0%
0% (no price 

premium)
Max 2% Max 5% Max 

10%
Max 
20%

Max 
30%

More than  
30%

Strong 
growth

Moderate 
to minor 
growth

No growth / 
stagnation

Moderate 
to minor 
decline 

Strong 
decline

70,9%

16,7%

18,8% 19,4%

29,8%

13,5% 

4,2% 4,5% 

9,8%

10,1%

26,5%

47,0%

23,1%

3,4%
1,7% 0,6%

50%

40%

30%

20%

10%

0%
High capacity Moderate 

capacity
Minor capacity No capacity

                    

97

MAXIMUM 10% PRICE INCREASE ACCEPTABLE TO 
END-USERS

Nearly a third of all respondents (30%) believe that end-
users would pay up to 10% more for an NR system. 22% 
believe commercial/industrial end-users would even 
pay more than that. However, 19% think that end-users 
would not accept any price increase, and another 29% 
expect end-users to only accept a very modest price 
increase of 2-5%

HVAC&R INDUSTRY OPTIMISTIC FOR THE NEAR 
FUTURE

A clear majority of 88% believe that in the next two years 
the North American HVAC&R industry will experience 
growth, out of which 17% are con!dent that it will even 
be a “strong growth”. Less optimistic are 12%, with a tenth 
of all respondents (10%) sure that it will be stagnating.

27% BELIEVE NORTH AMERICA CAN LEAD IN 
NATURAL REFRIGERANTS

Nearly half of all respondents (47%) believe that North 
America has a “moderate” capacity to become a world 
leader in natural working "uids-based technology, with 
another 27% being even more con!dent that this region 
has a “high” potential to lead the world in this area. The 
remaining quarter of respondents is less optimistic, 
saying that there is either a “minor” or “no” capacity in 
North America to establish itself as a technology leader 
for natural refrigerants.

Total responses: 356 Total responses: 347 Total responses: 381

WILLINGNESS TO PAY FOR 
NATURAL REFRIGERANTS

HVAC&R INDUSTRY OUTLOOK NORTH AMERICA’S LEADERSHIP 
FOR NATURAL REFRIGERANTS

QUESTION: What is the maximum Price Premium
on the initial investment, commercial/
industrial end-users are willing to pay for 
a Natural Refrigerant application? 

QUESTION: How do you assess the North American
Heating, Air-Conditioning and 
Refrigeration (HVAC&R) overall Market 
Development for the period 2012-2014?

QUESTION: How do you evaluate the overall Capacity
of the North American industry to 
become a World Leader in Natural 
Refrigerant technology?

30%

25%

20%

15%

10%

5%

0%

80%

60%

40%

20%

0%
0% (no price 

premium)
Max 2% Max 5% Max 

10%
Max 
20%

Max 
30%

More than  
30%

Strong 
growth

Moderate 
to minor 
growth

No growth / 
stagnation

Moderate 
to minor 
decline 

Strong 
decline

70,9%

16,7%

18,8% 19,4%

29,8%

13,5% 

4,2% 4,5% 

9,8%

10,1%

26,5%

47,0%

23,1%

3,4%
1,7% 0,6%

50%

40%

30%

20%

10%

0%
High capacity Moderate 

capacity
Minor capacity No capacity

NORTH
AMERICA

14



๏ Which Natural Refrigerants are you using?

๏ CO2 used in most products & services of 310 respondents

北米での自然冷媒の利用状態（種類別）

NORTH
AMERICA

                    

86

NATURAL REFRIGERANTS IN TODAY’S BUSINESS

CO2 USED IN MOST PRODUCTS & SERVICES OF 
RESPONDENTS

Among the respondents already providing or using 
natural refrigerants, 66% use carbon dioxide in their 
products and/or services, followed by 54% using 
ammonia, and 52% hydrocarbons. As multiple responses 
were possible, overlaps for corporations o!ering / using 
various natural refrigerants are accounted for. Only water 
(26%) and air (15%) are represented to a minor extent 
among respondents.

A GROWING BUSINESS CASE FOR NATURAL 
REFRIGERANTS 

Free-text answers about the share of NR-connected 
activities from the overall activities ranged from “below 
1%” to “100%”. Most respondents indicated the NR share 
would be at "10%" (43 responses), followed by "5%" (36 
responses), and "90%" (22 responses). Nearly two-thirds 
(64%) of responses fell in the range of less than 50% NR 
share. 54 respondents indicated the NR share would 
be 90%+, out of which 17 respondents are using 100% 
natural refrigerants. The average across all respondents is 
at 38% share of natural refrigerant-connected activities. 
Four groups can be formed: starting / lagging behind; 
growing (late majority); catching-up (early majority); 
leading.

CO2

Ammonia

Hydrocarbon

Water

Air

Total responses: 282Total responses: 310

66,1%

51,9%

53,5%

14,8%

25,8%

QUESTION: Which Natural Refrigerants are you using? QUESTION: What is the estimated percentage of
activities connected to Natural 
Refrigerants in your organization?
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自然冷媒の強み

๏ Environment, Refrigerant costs & Efficiency clear strengths

๏ 356 respondents

NORTH
AMERICA

                    

94

STRENGHTS & WEAKNESSES OF NATURAL REFRIGERANTS 
QUESTION: Rate the following factors as Strengths and Weaknesses that especially apply to Natural

Refrigerants. Select from ++ (very strong) to –– (very weak) as compared to conventional 
refrigerants. O = same as conventional refrigerant systems.

… average values, all respondents

ENVIRONMENT, REFRIGERANT COSTS & 
EFFICIENCY CLEAR STRENGTHS

Clear strengths of natural refrigerants (all values above 
2.0) are the environmental impact produced by less 
direct and indirect emissions, followed by the refrigerant 
cost, and e!ciency bene"ts. Among the strengths of 
NR-based technology as compared to conventional 
refrigerants are also an enhanced corporate image, lower 
life cycle costs, reliable technology, and the compliance 
with current and upcoming legislation. Safety – an area 
often mentioned as a challenge of NR systems – seems 
to no longer be considered a major stumbling block for 
natural refrigerant technology by respondents.

KEY BARRIERS: SKILLED PERSONNEL, 
AWARENESS & STANDARDS

Only in three "elds are natural refrigerants considered to 
be less competitive than conventional refrigerants-based 
systems today: the lack of trained personnel is clearly 
the highest barrier for a faster market uptake, before 
the factor of general awareness and misconceptions 
arising from a lack of reliable information. The lack of 
uniform standards in safety, trade or building codes is 
the third area where NR-based systems face barriers. The 
availability of technology and initial investment costs 
seem to be declining in their importance as a concern, 
with average values indicating that NR perform equally 
as good as conventional refrigerants.

Total responses: 356

Capital cost

Reliability, 
compactness, weight

Return on 
Investment

Refrigerants costs

Demand & 
competition

E!ciency, 
performance

Environmental 
impact

Skilled personnelSafety

Availability of 
technology

Compliance with 
legislation

Financial support

CSR, image, competitive 
advantage

Uniform standards

Information, 
awareness

0 0.5 1.0 1.5 2.0 2.50 0.5 1.0 1.5 2.0 2.5 3.0 3.5

2.32

2.41

2.46

2.56

2.70

2.80

3.07

3.01

2.03

2.07

2.18

2.12

1.95

1.96

1.84
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๏ Key barriers: Skilled personal, Awareness & Standards

๏ 356 respondents

自然冷媒の弱点
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米国のCO2 スーパーマーケット
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カナダのCO2 スーパーマーケット
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自然冷媒 スーパーマーケット

Sep 2012: An “all-natural” (CO2, 

ammonia, hydrocarbons, water) 

store wins the prestigious “Best 

of the Best” GreenChill Award by 

the US Environmental Protection 

Agency

40
+

60
+

3000
+
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自然冷媒 スーパーとコンビニ

3000
+

2

100
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エコキュートは、日本の成功例

16 
Manufacturers

max 3% 
market share 
for residential 
heat pumps

100,000 units 
production 

capacity / year

CHINA

EUROPE

3.5 million 
CO2 HP

20 Eco-Cute 
Manufacturers

500,000 units 
production / 

year

98% market 
share for 

residential 
heat pump 

water heaters

JAPAN
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日本での新しいプロジェクト
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๏ “share japanese best practice” 
& international business 
developments

๏ location: Tokyo 

๏ 150 Participants / 3 day 
workshop

๏ industry, end users & 
government experts

๏ METI, MOE, NEDO, industry 
associations, Japanese 
companies, international 
companies

ATMOsphere Asia 2013
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GUIDE Japan 2013

๏ share japanese best practice on 
natural refrigerants

๏ market trends, legislation

๏ survey: ‘industry expectations’

๏ technology case studies

๏ end user interviews

๏ company directory
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GUIDEs:

http://guide.shecco.com contact details:

Jan Dusek

jan.dusek@shecco.com

shecco　関連リンク
Industry Platforms:

http://www.hydrocarbons21.com 

http://www.R744.com

http://www.ammonia21.com

http://www.R718.com

ATMOsphere:

http://www.ATMO.org
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