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Market overview: Natural Solutions in Developing Countries and Beyond



GUIDE UNIDO - overview

๏ done in collaboration with 
United Nations Industrial 
Development Organization 
UNIDO

๏ objectives:

๏ summary of UNIDO ATMOsphere 
Technology Summit held in June 
2013 

๏ current & future market share for 
natural refrigerants & foam-
blowing agents in developing 
countries - global survey

๏ barriers and how to address 
them, best practice case studies



GUIDE UNIDO - content

about 5 natural 
refrigerants & foams

success stories of 
natural substances 

worldwide



GUIDE UNIDO - ATMOsphere

summary from the 
UNIDO ATMOsphere 
Technology Summit

๏ 3-4 June 2013

๏ Vienna, UNIDO 
Headquarters

๏ 200 stakeholders 
from developed 
and developing 
countries

๏ discuss practical 
solutions for 
overcoming 
challenges to the 
introduction of 
natural 
substances



GUIDE UNIDO - content

survey among 200+ 
individuals from 

developing countries



GUIDE UNIDO - content

๏ best-practice 
examples from 
developing 
countries only

๏ addressing the 
barriers of 
awareness, 
availability, safety 
& technology 
standards, policy 
frameworks, 
training & 
knowledge, 
incentives & cost

50+ case studies



HFC-free domestic refrigeration
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HFC-free light-commercial refrigeration

min. 2.5 million HFC-
free units worldwide



HFC-free industrial refrigeration
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global CO2 transcritical stores
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CO2 TC stores: europe 2013

verified so far:                

(status Sept 2013, data from 14 system suppliers / contractors, 11 food retailers)
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(HFC-free) commercial refrigeration
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surveys in the GUIDE UNIDO

28,5%

23,2%

22,7%

18,4%

7,2%

Arab States
Africa
Europe and NIS
Latin America and the Caribbean
Asia and the Pacific

๏ 2 surveys taken into account: UNIDO (May-July 2013) among 207 respondents

๏ UNEP (May-July 2012) among 95 National Ozone Unit Officers



UNIDO survey: respondents

๏ manufacturers & suppliers, national governments and engineering / contractors 
are the main response groups

6,3%
9,2%

20,3%

26,6%
28,5%

Manufacturer / Supplier National Government / International Organisation
Engineering / Contractor Research / Academia
Consultancy / Marketing Association / Trade bodies
Training End-User

source: shecco / UNIDO survey, 207 respondents



current market share of NR

๏ natural refrigerants are currently mostly used in industrial refrigeration

๏ domestic refrigeration, commercial refrigeration, light-commercial refrigeration, 
and commercial / industrial AC in developing countries have promising adoption

๏ overall, market shares are still small on a scale from 0 (“none”) to 5 (“very high”)

1,4

1,5

1,7

1,7

2,0

2,0

2,1

2,3

2,9

Industrial Refrigeration
Domestic Refrigeration
Commercial Refrigeration
Light-Commercial Refrigeration
Commercial & Industrial A/C
Domestic A/C
Mobile A/C
Commercial & Industrial Heating
Domestic Heating

source: shecco / UNIDO survey, scale: 0 (“none”) to 5 (“very high”)



NR adoption potential in the next 5 years

๏ domestic refrigeration will show the largest increase in adoption in the next 5 
years in developing countries (proven technology with 650 million HC units)

๏ industrial refrigeration, light-commercial and commercial refrigeration will be very 
promising 

source: shecco / UNIDO survey

Domestic Refrigeration
Industrial Refrigeration
Light-Commercial Refrigeration
Commercial Refrigeration
Commercial & Industrial A/C
Domestic A/C
Mobile A/C
Commercial & Industrial Heating
Domestic Heating

highest adoption 
potential

lowest 
adoption 
potential



reasons for and against adopting NR

๏ the environmental 
impact is a clear driver, 
together with 
efficiency & reliability

๏ training & knowledge 
is both a driver and a 
barrier

๏ the cost of 
technology, availability 
& supply, and market 
demand are areas of 
concern (= largest 
discrepancy between 
driver and barrier)

source: shecco / UNIDO survey
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the importance of clear policy frameworks 
& incentives

source: shecco / UNIDO survey

๏ nearly half of all respondents believe unclear policy frameworks to be a high to 
very high barrier in the HCFC phase-out process
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Policy framework (no guidelines on HCFC/HFC 
phase-out process, unclear policy schemes etc.)

Financial support & costs (investment, no 
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๏ lack of financial incentives and currently too high costs for HFC-free technology is 
the single strongest barrier out of a list of 8



case studies

country & 
continent

barrier 
addressed

application
refrigerant / foam-

blowing agent key 
messages / 

achievements

UNIDO 
ATMOsphere link / 

links to further 
information



case: CO2/NH3 system in China

๏ major milestone in China

๏ Zhangzi seafood processing plant 
uses cascade refrigeration system 
and CO2 brine system for the cold 
storage

๏ lowered ammonia charge by 90%

๏ use of sea water as the cooling 
medium for the high level 
ammonia refrigeration

๏ use of globally available mature 
CO2-ready valves reduced 
welding time by 80%



case: ammonia freezers in Viet Nam & Malaysia

๏ use of horizontal plate freezers 
for freezing fish and shrimp that 
will be exported to Europe / USA

๏ very reliable solution ready for 
operation in tough climatic 
conditions

๏ focus was put on high quality and 
efficiency of the system - result 
was short freezing time, robust 
construction and minimal 
maintenance

๏ products suitable also for other 
frozen food like chopped 
products and vegetables



case: NH3/CO2 system in Jordan

๏ installation in Aug 2012 in 
Amman = Jordan’s first large-
scale NH3/CO2 system

๏ cascade system for freezing 
poultry during warm summers 
and cold winters

๏ use of three ammonia 
compressors, and three 
reciprocating CO2 on the low 
stage side to freeze at -40°C and 
chilling at -10°C

๏ project was engineered and 
project-managed by the factory’s 
employees, ensuring high 
familiarity with the system



case: global consumer goods brand

๏ Nestlé has a natural refrigerant policy since 1986 and uses 90% HFC-free 
ammonia, carbon dioxide and hydrocarbons solutions in its close to 500 factories 
in 86 countries

๏ has actively invested in training especially in developing countries and developed 
internal standards that go beyond many codes and regulations

๏ actions: “safe by design” service, training and education on natural refrigerants



case: CO2 heat pumps in China

๏ Bumade station on the Qinghai-Tibet railway line: three 50kW heat 
pumps are operating at 4,800m above the sea level for space and water heating - 
they work well even during winter at outside temperatures of -30°C = the highest 
in elevation and the lowest in operating temperature in the whole of China

๏ Wuhan University: 50% energy saving with CO2 heat pump combined with an 
electric boiler for hot drinking water production since October 2011 (as compared 
to a 100% electric boiler) - 5 tons hot drinking water per day

๏ overall: 50-70 CO2 heat pump                                                                      
projects in China and production                                                                    
capacity of 100,000 units / year



case: 17 CO2-only supermarkets in South Africa

๏ Woolworths and Makro show leadership with combined 17 stores 
using transcritical CO2 systems

๏ reduction in power consumption: 45%

๏ 12% higher installation costs than R404a system



cases around the world

Brazil: first R600a 
water fountain 
commercially 

available

China: possible R290 
A/C mass production 

possible

Indonesia: commercial A/C 
and refrigeration systems 
with R290 for 15% energy 

savings

Pakistan: 100% PU block slab 
now HCs; 51% of rigid foams 

cyclopentane; 5,000 R290 
bottle coolers sold; 15,000 

new R600a domestic 
refrigerators

India: 3,000+ R290 A/C 
units sold by 2012 - 
well suited to high 

temperatures

Thailand: retrofit of 
industrial A/C with HC 
blends achieve 20% 

energy savings

Zimbabwe, Angola, Tunisia: 
“plug-and-play” ammonia 

chillers achieve carbon 
footprint reduction of 12 CO2/

year, compared to R134a

Cuba: successful 
market uptake of HC 
blend developed in 

the country



solutions for different applications, world 
regions and climates are available. globally 
active suppliers already today deliver their 
products worldwide and constantly innovate. 
local initiatives are increasing.

main messages



change can happen very fast but ambition 
is needed. it is necessary to set clear policy 
frameworks to ensure investment security.

industrial refrigeration trends in europe



GUIDE UNIDO:

on the MOP 25 website!

contact details:

Nina Masson
nina.masson@shecco.com
+32 2 230 3700
+32 473 468 194

shecco - useful links

Industry Platforms:

http://www.hydrocarbons21.com 

http://www.R744.com

http://www.ammonia21.com

http://www.R718.com Other GUIDES (Europe; North 
America; CO2/NH3 industrial 
refrigeration: 

http://guide.shecco.com

ATMOsphere Europe 2013 
Summary Report:

http://www.ATMO.org


