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EXECUTIVE SUMMARY  
 
Viet Nam received approval in 2014 by the Climate and Clean Air Coalition (CCAC) of a grant to 
provide a national level inventory of hydrofluorocarbons (HFCs) used in and between 2011 and 
2015 through the World Bank.  Subsequently, the 26th Meeting of the Parties to the Montreal 
Protocol on Substances that Deplete the Ozone Layer took a decision instructing the Executive 
Committee of the Multilateral Fund (MLF) to finance surveys on alternatives to ozone depleting 
substances (ODS).  In November 2015, the Executive Committee approved additional funding for 
Viet Nam to expand the scope of the HFC inventory to include other ODS alternatives.  Hence in 
2016, an extensive survey of both HFCs and other alternatives to ODS was undertaken by one local 
consulting firm.  This report summarizes the findings on HFC use in Viet Nam at the national level 
and across sectors. It also provides contextual information, analysis and growth projections.   

 
Viet Nam is particularly vulnerable to severe impacts of climate change with its long coastline and 
large, low-lying areas, including the Mekong Delta. A World Bank study showed that sea level rise 
in Southeast Asia would have the greatest impact Viet Namôs GDP and population. With more 
frequent occurrences of severe weather, climate change is real. Mitigation and adaptation are 
national priorities as reflected in the issuance of four milestone documents, the: i) National Strategy 
to Respond to Climate Change; ii) National Action Plan to Respond to Climate Change in 2012-
2020, iii) National Green Growth Strategy; and iv) National Action Plan for Green Growth in 2014-
2020.  Among priority tasks set forth by these strategic documents to meet national greenhouse gas 
(GHG) emission targets are: raise awareness on climate change; reduce the intensity of GHG 
emissions while greening production and lifestyles; reduce GHGs to protect the global climate 
through mitigation measures; and develop a low carbon economy.   
 
As a party to the United Nations Framework Convention on Climate Change (UNFCCC) and the 
Kyoto Protocol, as well as the Vienna Convention for the Protection of the Ozone Layer and the 
Montreal Protocol, Viet Namôs environmental protection aspirations and commitment, particularly 
in relation to the climate are clear.  This is very much the case with the Montreal Protocol in more 
recent years, from 2007 when Decision XIX/6 to accelerate phase-out of hydrochlorofluorocarbons 
(HCFCs) made the link between ozone and climate protection explicit to more recently with the 
intensive international efforts to include HFCs under the Montreal Protocol, culminating in the 2016 
Kigali Amendment.  HFCs, which do not deplete the ozone layer, are potent greenhouse gases 
(GHGs) that were introduced as alternatives first to chlorofluorocarbons (CFCs) in certain sectors 
globally, and then to HCFCs, primarily in developed countries.  The amendment provides for a new 
Annex F listing HFCs that will be controlled in a similar manner as ODS upon entry into force.  
 
Viet Nam is an Article 5 country and hence a recipient of assistance from the Montreal Protocolôs 
(MPôs) Multilateral Fund for meeting the agreed incremental costs of eliminating ODS.  It is 
considered to be a medium-volume consuming country (imports of HCFCs were 3,555 MT in 2015).  
Viet Nam phased out the consumption of CFCs and halon with MLF support in 2010 and 2003 
respectively, and in accordance with Decision XIX/6, is well into implementation of accelerated 
HCFC phase-out, having met the target of 10% reductions from its baseline in 2015.  Vietnam must 
now eliminate 1,005.5 MT of HCFC-22 by 2020 in accordance with its Montreal Protocol 
obligations of reductions of HCFCs by 35% of baseline levels.    
 

 
 
With the phase-out of CFCs and HCFCs, HFCs have been introduced into Viet Namôs market as 
alternatives and, alongside Viet Namôs high GDP growth rate (averaging just under 7% over the last 

Montreal Protocol Requirements 2013 2014 2015 2016 2017 2018 2019 2020

Maximum Allowable Consumption (ODP) 221.2 221.2 199.1 199.1 199.1 199.1 199.1 143.8

Reduction Amount (ODP MT) 0 0 22 0 0 0 0 55.3

Vietnam National Quota (MT) 3700 3850 3600 3600 3600 3600 3600 tbd

Reduction Amount (MT) 0 0 402 0 0 0 0 1005.5
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two decades), demand for HFCs is rapidly increasing. Although HFCs have zero ozone depleting 
potential (ODP), they are potent GHGs and short-lived climate pollutants.   
 
In 2015, the country undertook a comprehensive HCFC consumption data survey in RAC, the foam 
and other sectors for its Stage II HCFC Phase-out Management Plan (HPMP) preparation. The 
survey revealed that HFCs are in use in the commercial and industrial refrigeration sectors, as well 
as for fire protection, chillers and residential air-conditioning.  The Stage II HCFC Phase-out project 
was approved in May 2016 by the MLF Executive Committee and will entail conversion to 
predominantly non-HFC alternatives.  The exception is the AC sector where three of the four funded 
manufacturers will convert to HFC-32 technology.   
 
The HFC survey confirms the initial findings of the Stage II HPMP survey that HFC use is on the 
rise in Viet Nam.  Viet Nam was a low-ODS volume consuming country in the period of CFCs and 
halon, with a consumption under 300 MT after 1998 onwards.  Most CFC consumption was in the 
servicing sector during the compliance period.  However, that time coincided with Viet Namôs rapid 
economic development and its manufacturing base in traditional MP sectors was largely established 
using CFC alternatives, HFCs and HCFCs.   
 
According to survey results, ten HFCs and HFC-blends are used in the refrigeration and air-
conditioning (RAC), the glass, and the fire suppression sectors in Viet Nam. The survey was unable 
to identify the use of HFCs as a solvent or cleaning agent in the pharmacy, cosmetics, paint, 
electronics, and other sectors in Viet Nam. The aerosol sector was found to only utilize 
hydrocarbons.  In addition, no HFCs are used in foam blowing in Viet Nam which was reaffirmed by 
the survey, subsequent to an earlier survey conducted on HCFC use in Viet Nam.  The table below 
summarizes where HFCs and other ODS alternatives were found to be used in Viet Nam. 
 
 

Sector 
HFC

- 23 

HFC

- 32 

HFC

- 125 

HFC

-134a 

HFC

-

152A 

HFC-

227ea 

R-

404

A 

R-

407

C 

R-

410

A 

R-

507 

Refrigeration/AC manufacturing  

 Domestic refrigeration      X       

 Commercial /Industrial ref.   X   X X X X 

 Transport Refrigeration    X   X  X  

 Large size (industrial) ref.  X       

 Air Conditioning         X  

 Chillers    X   X X X  

 Mobile Air Conditioning          

  --cars    X       

  --public transit        X   

Refrigeration/AC servicing  X  X   X X X X 

Foams           

Solvents           

Aerosols           

Fire Suppression X  X   X     

Other sectors - Glass manufacturing    X      

 
 
The conclusion from the survey work which used both a top down and bottom-up approach to 
collect and compile data, was that data from Viet Namôs Customs Department was the most accurate 
in terms of quantity of HFCs imported whereas the detailed survey of seven industry sectors 
revealed patterns of usage of various HFCs (pure and as blends).  
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HFC 
Estimated Annual Use (MT) 

2011 2012 2013 2014 2015 

HFC      

HFC-23 0.14 0.47 16.21 1.82 0.09 

HFC-32 -  0.00 0.00 10.61 32.87 

HFC-125 2.08 2.58 2.45 2.80 2.44 

HFC-134a 399.7 487.25 638.67 851.90 1094.87 

HFC-152a 5.12 0.00 0.00 0.00 0.00 

HFC-227ea 2.95 3.04 2.76 3.74 4.32 

Subtotal 409.99 493.34 660.08 870.87 1134.58 

HFC blends      

R-404A 26.05 57.79 67.70 82.54 138.15 

R-407C 7.45 18.12 31.29 29.84 78.73 

R-410A 90.18 117.68 221.79 306.39 362.04 

R-507C 1.70 2.09 3.22 4.42 6.44 

Subtotal 125.38 195.68 324.00 423.18 585.35 

TOTAL  535.37 689.02 984.08 1294.05 1719.94 

 
 
Based on Customs data, the total amount of HFCs consumed (both pure and blends) in 2015 was 
1,720 tonnes; 64% of this amount was for HFC-134a and 36% was for the following HFCs: R-
410A, HFC-32, R-404A, R-407C and R-507.  Hence 99.6% of the HFCs consumed are for 
refrigeration and AC. This is striking because Viet Nam still has very large HCFC-22 consumption ï 
more than 3,430 tonnes in 2015 (plus 93 tonnes of HCFC-123).  Theoretically, most of the HCFC 
that will be phased out would be replaced by HFCs, given the state of alternative refrigerants at the 
moment and the difficulty the refrigeration and air-conditioning sectors would have to use 
hydrocarbons, HC-290 and HC-600a at a large scale based on the nature of Viet Namôs 
manufacturing and servicing sectors.  
 

 

 
Percentage of Imported HFCs and hydrocarbon in 2015 

 
HFC consumption more than tripled between 2011 and 2015 according to the survey and Customs 
data. From these figures, future growth was estimated to 2030 against a scenario of HCFC phase-out 
according to Viet Namôs commitments to the Montreal Protocol.   HFC growth is poised to triple 
again from 2015 levels under this scenario.  
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However, for a number of reasons, there is a high degree of possible variability in the projections. 
First, it is important to note that Viet Nam does not have a licensing system for HFCs and HS codes 
currently do not allow countries to differentiate among HFC blends, HFOs and different HFCs 
making it likely that Customs has not fully captured all imports.  Second, there are impending 
market changes, independent of the Kigali Amendment (with reduction obligations starting in 2024 
for Viet Nam as a Group I, Article 5 Party, provided that the country ratifies the amendment) that 
may accelerate the reduction of certain HFCs of most use in Viet Nam ï notably HFC-134a for 
charging and servicing mobile air-conditioning systems in its automobile industry and fleet. Third, 
HCFC alternatives that Viet Nam is permitted to introduce through MLF support is limited to low to 
no-GWP alternatives, and in combination with a high demand for financial assistance, it is unknown 
in Stage II HPMP implementation to what degree more challenging subsectors will agree to accept 
these alternatives if they are not competitive.  
 
Nonetheless, HFC emissions are expected to significantly increase together with the trends towards 
increased HFC consumption in Viet Nam. According to the results of the survey, estimated installed 
equipment base by subsector, and leakage rates by subsector, emissions from consumption of HFCs 
in Viet Nam in 2015 is 1.8 kilotons (ktons) CO2e. The number is estimated to grow to 11.54 ktons 
CO2e by 2030 under a business-as-usual scenario. 
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Currently, the management of all HFCs falls under the declaration process under the Viet Nam 
Chemicals Agency of the Ministry of Industry and Trade (MOIT) and Customs. Without any 
additional control measures, annual total import data of HFCs can be obtained from the respective 
databases of the two agencies, noting again however that HS codes are limited to two despite the 
many HFCs and HFC blends in the market.   These two data sources were sufficient in the short term 
to provide Viet Nam with information on growth and general market trends but these alone do not 
allow for determination of sector level use of these substances.  Moreover, the data reveals that Viet 
Nam HFC consumption might be underestimated.  For example, data from the Chemicals Agency in 
MOIT indicated that at least one company declared its intent to import two HFC-HC (hydrocarbon) 
blends that could not be identified through the sector surveys nor in Customs records: R-417A and 
R-422D (it is assumed through follow-up with two key importers that the substances were not 
imported).   
 
If  the Government decides to ratify the Kigali Amendment, it will be required to establish and 
implement a system for licensing the import and export of new, used, recycled and reclaimed 
controlled HFCs under Annex F by January 1, 2019. Therefore, the Government may want to 
consider preparing for establishing such a system when determining when and whether to ratify the 
amendment. This will allow the Government to understand import and usage patterns in the future, 
establish a realistic and accurate baseline, and be better prepared when controls begin. Stakeholder 
consultations under this survey confirmed that a similar system that is applied to HCFCs should be 
introduced to benefit from the more than 20 years of ODS phase-out management experience. The 
Ministry of Environment and Natural Resources (MONRE), Vietnamôs implementation focal point 
for both the MP and the UNFCCC, would consequently be in charge of proposing such a system, 
working jointly with other ministries, especially MOIT and Customs.  
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1. Introduction  

1.1. Country B ackground 

Viet Nam is particularly vulnerable to severe impacts of climate change with its long coastline and 
large, low-lying areas, including the Mekong Delta. A World Bank study showed that sea level rise 
in Southeast Asia would have the greatest impact Viet Namôs GDP and population. With more 
frequent occurrences of severe weather, climate change is real. Mitigation and adaptation are 
national priorities as reflected in the issuance of four milestone documents, the: i) National Strategy 
to Respond to Climate Change; ii) National Action Plan to Respond to Climate Change in 2012-
2020, iii) National Green Growth Strategy; and iv) National Action Plan for Green Growth in 2014-
2020.  Among priority tasks set forth by these strategic documents to meet national greenhouse gas 
(GHG) emission targets are: raise awareness on climate change; reduce the intensity of GHG 
emissions while greening production and lifestyles; reduce GHGs to protect the global climate 
through mitigation measures; and develop a low carbon economy.   
 
As a party to the United Nations Framework Convention on Climate Change (UNFCCC) and the 
Kyoto Protocol, as well as the Vienna Convention for the Protection of the Ozone Layer and the 
Montreal Protocol, Viet Namôs environmental protection aspirations and commitment, particularly 
in relation to the climate are clear.  This is very much the case with the Montreal Protocol in more 
recent years, from 2007 when Decision XIX/6 to accelerate phase-out of hydrochlorofluorocarbons 
(HCFCs) made the link between ozone and climate protection explicit to now with the intensive 
efforts made and resulting in the Kigali Amendment, which modifies the Montreal Protocol (MP) to 
include, hydrofluorocarbons (HFCs).   
 
Viet Nam is an Article 5 country and hence a recipient of assistance from the Montreal Protocolôs 
Multilateral Fund for meeting the agreed incremental costs of eliminating ozone depleting 
substances (ODS).  It is considered to be a medium-volume consuming country (imports of HCFCs 
were 3,555 MT in 2015).  Viet Nam phased out the consumption of chlorofluorocarbons (CFCs) and 
halon with MLF support in 2010 and 2003 respectively, and in accordance with Decision XIX/6, it is 
well into implementation of accelerated HCFC phase-out, having met the target of 10% reductions 
from its baseline in 2015.  Vietnam must now eliminate 1,005.5 MT of HCFC-22 by 2020 in 
accordance with its Montreal Protocol obligations of reductions of HCFCs by 35% of baseline 
levels.    
 

 
 
In 2015, the country undertook a comprehensive HCFC consumption data survey in RAC, the foam 
and other sectors for its Stage II HCFC Phase-out Management Plan (HPMP) preparation. The 
survey revealed that HFCs are in use in the commercial and industrial refrigeration sectors, as well 
as for fire protection, chillers and residential air-conditioning.  The Stage II HCFC Phase-out project 
was approved in May 2016 by the MLF Executive Committee and will entail conversion to 
predominantly non-HFC alternatives.  The exception is the AC sector where several of the funded 
manufacturers will convert to HFC-32 technology.   
 
With the phase-out of CFCs and the early stages of HCFC phase-out, HFCs have been introduced 
into Viet Namôs market as alternatives and, alongside Viet Namôs high GDP growth rate (averaging 
just under 7% over the last two decades), demand for HFCs is rapidly increasing. Although HFCs 

Montreal Protocol Requirements 2013 2014 2015 2016 2017 2018 2019 2020

Maximum Allowable Consumption (ODP) 221.2 221.2 199.1 199.1 199.1 199.1 199.1 143.8

Reduction Amount (ODP MT) 0 0 22 0 0 0 0 55.3

Vietnam National Quota (MT) 3700 3850 3600 3600 3600 3600 3600 tbd

Reduction Amount (MT) 0 0 402 0 0 0 0 1005.5
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have zero ozone depleting potential (ODP), they are potent GHGs (with hundreds to thousands more 
timesô GWP than carbon dioxide) and short-lived climate pollutants1.   
 
HFCs are used in Viet Nam both in manufacturing and in servicing; they are also imported in 
finished products. HFCs are expected to be found primarily in the domestic and commercial 
refrigeration sector, commercial/industrial air-conditioning, and mobile air-conditioning and 
transport. Currently HFCs are not controlled and bulk import is not tracked. 

1.2. Overview of HFC Inventory  

The Ministry of Natural Resources and Environment (MONRE), the countryôs designated climate 
change and MP focal point, became more concerned about HFC use in Viet Nam and how it relates 
to its climate mitigation goals in 2014 given the discussions not only in the MP community but 
through the international climate change dialogue.  In order to better understand the current and 
future role of HFCs as well as other HCFC alternatives in its economy, particularly given its recent 
HCFC phase-out commitments in the challenging AC and commercial refrigeration sectors, and in 
anticipation of the Kigali Amendment, MONRE requested funding from the Climate and Clean Air 
Coalition (CCAC), to conduct a national inventory of HFCs consumed.  Subsequently, the 26th 
Meeting of the Parties took a decision instructing the Executive Committee of the MLF to finance 
surveys on alternatives to ODS.  In November 2015, the Executive Committee approved additional 
funding for Viet Nam to expand the scope of the planned HFC inventory to include other ODS 
alternatives.   
 
The main objectives of the HFC inventory alone were to: 
 

¶ Develop a national inventory of HFCs that are imported, used and banked in Viet Nam; 

¶ Estimate current and projected levels of HFC use;  

¶ Report on the HFC distribution by sector and subsector; 

¶ Calculate equivalent emissions of CO2. 
 
The overall survey work (including other ODS alternatives) was undertaken between May 2016 and 
February 2017 by the Viet Nam Energy and Environment Consultancy Joint Stock Company 
(VNEEC), with technical guidance and supervision provided by the National Ozone Unit (NOU) of 
MONRE.  The data collected was used to estimate current and projected levels of use of HFCs and 
other HCFC alternatives (in relation to HCFC growth projection) and emissions. As HFCs are 
currently not controlled and bulk import is not tracked, the survey work included review of the 
current institutional, regulatory and policy framework controlling ODS, GHGs and other air 
pollutants to facilitate, along with the survey process itself, identification of a national level 
approach to document and monitor HFC flows and uses in the future.   
 
In addition, by reviewing Viet Namôs climate policy and related national regulatory framework in 
conjunction with HFCs, the report aimed to more clearly show the linkages between the major 
international conventions on ozone and climate towards maximizing impacts and co-benefits in 
future implementation. Under the UNFCCC, Viet Nam has signed and ratified the Paris Agreement 
and has already set in its Nationally Determined Contribution (NDC) the target of GHG emission 
reduction by 8% by 2030 compared to the business-as-usual (BAU) scenario, solely with domestic 
resources, by 25% with international support.  Although HFCs do not yet directly figure in this 
NDC, there is bilateral support on Nationally Appropriate Mitigation Actions (NAMAs) to assess 
the potential for mitigation by addressing low carbon technology and fluorocarbon gases as well as 

                                                 
1 SLCPs are substances with a relatively short atmospheric lifetime that are important cl imate forcers.  HFCs form one of 
the four major types of SLCPs.  The Cl imate and Clean Air Coalition (CCAC) a voluntary group of countries, organizations 
and private sector interests, is currently the primary space for international action on SLCPs.   
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various support to the refrigeration and air-conditioning sector on energy efficiency improvement in 
relation to the refrigerant replacement. 
 

1.3. Future Requirements and Current Management of ODS Alternatives in Viet Nam 
 
At the 28th Meeting of the Parties in Kigali, the Montreal Protocol was amended to include HFCs as 
ñcontrolled substancesò in a new Annex F to the Protocol.   The HFCs subject to phase down by all 
countries, albeit with four different schedules are listed below along with GWP values. 
 

Table 1: HFCs listed as controlled substances in Annex F of the MP through the Kigali Amendment 

Group Substance 

20- Year Global 

Warming 

Potential*  

100- Year Global 

Warming 

Potential*  

Group I    

CHF2CHF2 HFC-134  1,100 

CH2FCF3 HFC-134a 3,830 1,430 

CH2FCHF2 HFC-143  353 

CHF2CH2CF3 HFC-245fa 3,380 1,030 

CF3CH2CF2CH3 HFC-365mfc 2,520 794 

CF3CHFCF3 HFC-227ea 5,310 3,220 

CH2FCF2CF3 HFC-236cb  1,340 

CHF2CHFCF3 HFC-236ea  1,370 

CF3CH2CF3 HFC-236fa 8,100 9,810 

CH2FCF2CHF2 HFC-245ca  693 

CF3CHFCHFCF2CF3 HFC-43-10mee 4,140 1,640 

CH2F2 HFC-32 2,330 675 

CHF2CF3 HFC-125 6,350 3,500 

CH3CF3 HFC-143a 5,890 4,470 

CH3F HFC-41  92 

CH2FCH2F HFC-152  53 

CH3CHF2 HFC-152a 437 124 

Group II    

CHF3 HFC-23 12,000 14,800 
 *Values are from the 4th IPCC Assessment Report (AR4). 
 
The control measures that will apply to Viet Nam upon its ratification of the amendment are the 
same as for Article 5 Parties categorized in ñGroup I.ò  According to the amendment, Viet Nam 
would be required to: 

- By 1 January 2019 establish and implement a system for licensing the import and export of 
new, used, recycled and reclaimed controlled HFCs under the Annex F. 

- Provide data on production, imports and exports of each of the HFCs in the Annex F for the 
years 2020 through 2022 for baseline establishment (added to 65% of its HCFC baseline 
consumption); 

- Comply with the following schedule for phasing down substances included in Annex F: 
V 2024-2028: freeze at the baseline level 
V 2029-2034: 10% reductions from the baseline level 
V 2035-2039: 30% reductions from the baseline level 
V 2040-2044: 50% reductions from the baseline level 
V 2045 and thereafter: 80% reductions from the baseline level 

 
HFCs are the major group of alternatives to the most commonly used ODS.  Viet Nam does not 
control HFCs in the context of its international or national environmental commitments, however the 
assessment of HFC use in Viet Nam was greatly facilitated by virtue that HFCs are chemicals 
subject to declaration under the Chemical Law of Viet Nam.  The Chemical Law also extends to 
other ODS alternatives that are more commonly used in Viet Nam.   
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Hydrofluoroolefins (HFOs) are a new group of chemicals for Viet Nam and although listed per the 
decree established to implement Viet Namôs Chemical Law, they do not appear to be currently used 
in the country.  However, as they have the same HS code as HFCs (generally ñotherò halogenated 
derivatives of hydrocarbons), they were included in the review of Customs records for in case of 
mislabeling.    The following table provides a snapshot of the HFCs, blends and HFOs that were 
considered in the review of ñtop-downò data and which fall in the list of chemicals that must be 
declared upon importation. 
 

Table 2: Chemicals listed in the Appendix V of Decree No. 26/2011/ND-CP 

Chemical  Chemical Name Chemical Formula 
Decree 

No.26/2011/ND-CP 
HS 

Code 

HFC pure   

HFC-134a 1,1,1,2-Tetrafluoroethane C2H2F4 Annex 5/ No.60 2903.39 

HFC-32 Difluoromethane CH2F2 Annex 5/ No.60 2903.39 

HFC-125 Pentafluoroethane CF3CHF2 Annex 5/ No.60 2903.39 

HFC-143a 1.1.1-trifluoroethane CF3CH3 Annex 5/ No.60 2903.39 

HFC- 236fa 1,1,1,3,3,3-hexafluoropropane C3H2F6 Annex 5/ No.60 2903.39 

HFC-152a  1,2-Difluoroethane C2H4F2 Annex 5/ No.60 2903.39 

HFC-245fa  1,1,1,3,3-Pentafluoropropane C3H3F5 Annex 5/ No.60 2903.39 

HFC-227ea 1,1,1,2,3,3,3-Heptafluoropropane C3HF7 Annex 5/ No.60 2903.39 

HFC-365mfc 1,1,1,3,3-Pentafluorobutane C4H5F5 Annex 5/ No.60 2903.39 

HFC-23 Trifluoromethane (Fluoroform) CHF3 Annex 5/ No.60 2903.39 

HFC blends   

R-404A R-125/143a/134a 

(44±2/52±1/4±2) 

44±2% C2HF5; 

52±1% C2H3F3; 

4±2% C2H2F4 

Annex 5/ No.60 3824.78 

R-407C R-32/125/134a 

(23±2/25±2/52±2) 

23±2% CH2F2; 

25±2% C2HF5; 

52±2% C2H2F4 

Annex 5/ No.60 3824.78 

R-410A R-32/125 (50+.5,ï1.5/50+1.5,ï

.5) 

50+5,ï1.5% CH2F2; 

50+1.5,-5% C2HF5 

Annex 5/ No.60 3824.78 

R-507A R-125/143a (50/50) 50% C2HF5; 

50% C2H3F3 

Annex 5/ No.60 3824.78 

R-407A R32/125/134a 20±2% CH2F2 ·40±2% 

C2HF5 ·40±2% C2H2F4 

Annex 5/ No.60 3824.78 

R-417A R-125/134a/600 46.6±1.1% C2HF5 ·50±1

% C2H2F4 ·3.4+.1,ï

.4% C4H10 

Annex 5/ No.60 3824.78 

R-422D R-125/134a/600a (65.1+.9,ï

1.1/31.5±1/3.4+.1,ï.4) 

65.1+.9,ï

1.1% C2HF5 ·31.5±1% C

2H2F4 ·3.4+.1,ï

.4% C4H10 

Annex 5/ No.60 3824.78 

R-508B R-23/116 (46/54) 46% CHF3 · 54% C2F6 Annex 5/ No.60 3824.78 

HFO   

HFO-1234yf 2,3,3,3-Tetrafluoropropene C3H2F4/ CHϜ=CFCFϝ Annex 5/ No.60 2903.39 

HFO-1234ze 1,3,3,3-Tetrafluoropropene C3H2F4/ CHF=CHCF3 Annex 5/ No.60 2903.39 

HFO-1233zd 1-Chloro-3,3,3-Trifluoropropene C3H2ClF3 Annex 5/ No.60 2903.39 

HFO-1336mzzm (Z)-1,1,1,4,4,4-Hexafluoro-2-

Butene 

C4H2F6 Annex 5/ No.60 2903.39 

  



 

 18 

2. INSTITUTIONAL AND REGULATORY FRAMEWORK  

 
This section provides a review of Viet Namôs existing institutional, regulatory and policy framework 
for controlling ODS, GHGs and other air pollutants in order to better understand how HFCs might 
eventually be incorporated into a monitoring and licensing system in Viet Nam. 
 

2.1. Existing regulations and management on controlling ODS 
 
The list of the main instruments that regulate the implementation of the Vienna Convention and the 
Montreal Protocol in Viet Nam are provided in the following table: 
 

Table 3: Regulatory instruments in response to the Vienna Convention and the MP 

Name Contents 

Ordinance No. 07/1998/PL-UBTVQH10 dated 20 

August 1998 of the Standing Committee of the 

National Assembly on signing and implementation of 

international treaties 

Related ministries, agencies within their 

competency shall be responsible for implementation 

of international treaties that the Socialist Republic 

of Viet Nam has acceded to. 

Directive No. 286/TTg-KTTH dated 22 March 2005 

of the Prime Minister on import-export management 

of ODS and CFC consuming equipment  

Assigning the Ministry of Commerce (presently the 

Ministry of Industry and Trade) and MONRE to 

provide guiding for issuing quotas and licensing the 

virgin ODS in compliance with MP. 

Circular No.14/2005/TTLT-BTM-BTNMT dated 11 

July 2005 between the Ministry of Commerce 

(presently MOIT) and MONRE providing guidance on 

management of import, export, temporary import for 

re-export of ODS in accordance with the MP 

Providing for general procedures and 

responsibilities for quota issuance, registration and 

licensing of ODS import, export, temporary import 

for re-export. 

Circular No.47/2011/TTLT-BCT-BTNMT dated 20 

December 2011 between MONRE and MOIT 

providing for management of import, export and 

temporary import for re-export of ODS in accordance 

with MP regulations 

Providing for management of HCFCs and pre-

blended polyol HCFC-141b (including management 

of import, export, temporary import for re- export). 

Replacing Circular No.14/2005/TTLT-BTM-

BTNMT. 

 
The institutional arrangements for the management of the import, export, and temporary import for 
re-export of ODSs are prescribed by Circular No.47/2011/TTLT-BCT-BTNMT and currently apply 
to HCFCs and pre-blended polyol HCFC-141b as CFCs have been totally phased out.  According to 
the Circular, the import quota of HCFCs is set in accordance with Montreal Protocol and bilateral 
agreement on financial support for HCFCs phase-out between Viet Nam and MLF. 
 
Trading companies shall register with MONRE for importing HCFCs. MONRE will certify the 
registered import volume based on first come first serve principle. MOIT will then issue import 
licence in accordance with the certified import volume. The Custom Authority checks and controls 
the actual import/export volumes. 
 
The import of pre-blended polyol or export of HCFCs is based on registration with MONRE only.  
Annually, but before 31 November, MONRE will send written notification to MOIT on the actual 
phase-out volume of Viet Nam, upon which MOIT will publish the import quota for the following 
year.  The process established through the 2011 circular is depicted in the figure below. 
 
 
 
 
 
 



 

 19 

 

 

 
 

 
 
 

 
 

 
 
 

 
 

 
Source: Circular No.47/2011/TTLT-BCT-BTNMT  

 
Figure 1: Management of Controlled ODS in Viet Nam 

 

2.2. Existing regulations on and management of GHGs  
 
Viet Nam is considered a non-Annex I party under the Kyoto Protocol (KP) and thus was not 
required to make binding GHG mitigation commitments. The effort is mainly voluntary and on a 
project basis in the form of Clean Development Mechanism (CDM). 
 
In terms of nationwide GHG reporting, decisions were taken at the UNFCCC in 2011 and 2012 
requiring non-Annex I Parties to prepare National Communications (NCs) every four years and 
Biennial Update Reports (BURs) every two years starting in 2014. So far, Viet Nam has submitted 
two NCs and its first BUR to the UNFCCC.  The information and data collection approach in both 
NCs and the BUR1 is highly top-down.  
 
The latest NC (the 2nd NC of Viet Nam) reported the emission of HFCs in industrial processes 
without providing import/consumption volumes given the mandate of the KP.  Subsequently, the 
first BUR (the report done after the 2nd NC) that has quoted estimated emissions by GHG has 
indicated no data on HFCs. This discrepancy was explained that the emission data relevant to HFCs 
in the NC might be not yet have been validated, so it was excluded in the latest report of the country 
under the UNFCCC.  
 
Instruments most closely linked to the control of GHGs include: 

¶ Decision No. 1775/QD-TTg dated 21 November 2012 of the Prime Minister on the 
Approval of a Project on Greenhouse Gas Emission Management; Management of carbon 
credit business activities to the world market. 

¶ Decision No. 2359/Qņ-TTG of the Prime Minister, dated 22 December 2015, approving a 
national system for greenhouse gas inventory. 

 
It should be noted that these documents are prescriptive without detailed implementation provisions. 
MONRE is currently in the process of putting these decisions into practice by developing further 
regulatory documents and guidance in consultation with line ministries.  
 
In the immediate term however, efforts mainly focus on CO2 accounting to meet regular reporting 
obligations under the NCs and BURs as well as to monitor and evaluate Viet Namôs implementation 
of mitigation commitments made in the countryôs NDC under the Paris Agreement.   
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2.3. Existing regulations and management on controlling other air pollutants 
 
In Viet Nam, the general control of air pollution is performed by MONRE through the 
implementation of the Law on Environment (June 2014) which provides for environment protection, 
including requirements relating to environmental impact assessment and monitoring plan and 
protection of air pollution.  There are two circulars that relate to monitoring and reporting as well as 
a series of technical regulations on air pollutants.    

 
While MONRE is responsible for the general management of air pollutants, other line ministries take 
responsibility for controlling air pollutants in area of authority assigned to them. Recently on 1 June 
2016, the Prime Minister issued Decision No. 985a/QD-TTg approving a National Action Plan for 
Management of Air Quality up to 2020 with a Vision to 2025 which assigns: 

- MOIT: to improve fuel quality in production activities; 

- Ministry of Transport (MT): to improve controlling of air pollutants from transport vehicles; 

- Ministry of Construction (MOC): to promulgate regulations on air environment protection in 
construction sector with focus on dust prevention; 

- Ministry of Agriculture and Rural Development (MARD): to improve management of air 
pollutants in agricultural sector; 

- Ministry of Health (MOH): to improve management of air pollutants from medical waste 
incinerators 
 

 
Figure 2: Institutional responsibilities for controlling air pollutants  

 
It can be seen that the current approach of controlling air pollutants other than GHGs and ODS by 
MONRE is limited by emission criteria/volume threshold.  For example, MOIT prepares inventories 
of GHG emissions from industry and as such, would be the ministry to monitor what HFC using 
industries are emitting.  However, HFCs as an air pollutant and as a GHG, per se, are not regulated. 
 

2.4. Existing management of HFCs and other ODS Alternatives 

 
Viet Nam does not produce HFCs.  HFC importation is managed under the List of Chemicals subject 
to compulsory declaration under the Chemical Law of Viet Nam. Decree 108/2008/ND-CP has 
designated a list of chemicals subject to regulatory control under the Chemical Law and specified 
detailed conditions for chemical manufacturers and traders. The Viet Nam Chemicals Agency was 
established under MOIT to overhaul chemical management in Viet Nam, while Customs is in charge 
of enforcing the proper management (declared, labelling, packaging, etc.) of chemical imports.  
 
Given that some of HFCs (HFC-32) are flammable, they are also regulated under the Law on Fire 
Prevention and Protection. 
 
 



 

 21 

Table 4: Regulatory instruments for controlling ODS Alternatives 

No. Name Contents 

I. Law on Chemicals No. 

06/2007/QH12, 21 November 2007 

of the National Assembly 

Assigns MOIT  for unified management of chemicals and 

development of the national database on chemicals.  

Requires individuals, organizations importing chemicals to 

declare these to the MOIT.   

I.1 Decree 108/2008/ND-CP of the 

Government, 7 October 2008 

providing details and guidance for 

implementation of some articles of 

the Law on Chemicals 

Provides the list of chemicals required to be declared, 

including HFCs. 

I.2 Decree 26/2011/ND-CP of the 

Government, 08 April 2011 revising, 

supplementing some articles of 

Decree No. 108/208/ND-CP 

Requires installations to have fire safety measures and fire 

protection equipment in accordance with the Law on Fire 

Prevention and Protection (Article 7.2. Conditions for 

chemicals trading). 

I.3 Circular No. 40/2011/TT-BCT of 

MOIT, 14 November 2011 regulating 

the declaration of chemicals 

Provides details for declaration of chemicals (including 

declaration forms and procedures) 

II  Law on Fire prevention and 

protection No. 27/2002/QH10 of 

National Assembly 

Requires individuals, organizations producing, trading, 

servicing, supplying and transporting goods and materials 

under risk of fire and combustion to have a certificate on 

sufficient conditions for fire prevention and protection. 

III  Customs Law No. 54/2014/QH13 of 

the National Assembly 

Provides for customs procedures. 

 
The list of chemicals in Decree 108/2008/ND-CP, Annex V, subject to compulsory declaration 
includes, inter alia, open chain hydrocarbons, halogen derivatives of hydrocarbons, and ammonia 
dry and fluid. The list also gives the HS code and sub-codes for each group/chemical of chemicals 
controlled. The mapping of HFCs covered under the current survey with the existing declaration 
regulations of the Government of Viet Nam (No.108/2008/ND-CP, Decree No. 26/2011/ND-CP 
amending and supplementing some articles of Decree. 108/2008/ND-CP and Circular No. 
157/2011/TT-BTC) is provided in Table 2 in the previous section.  

 
To import, an importer must first apply at the Viet Nam Chemicals Agency to obtain the so-called 
ñCertificate of Registration of Chemicalò using the HS code given for the applicable chemical. Then 
the importer must complete Customs procedures with the given HS code. Customs will check the 
Customs Declaration, the certificate, and imported goods for consistency in order to allow for 
customs clearance. For chemicals subject to be declared under Decree 108/2008/ND-CP, Annex V, 
the Chemicals Agency database records the registration of each registered chemical by each importer 
while the Customs database records the actual imported amount of each imported chemical.  
However, there is no regulation to manage the consumption and usage of HFCs except that which 
fall under the Law and on Fire Prevention and Protection as explained above. 

 
 
 
 
 
 
 
 
 
 

Figure 3: Current management of HFCs in Viet Nam  
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3. METHODOLOGY AND IMPLEMENTATION  

The methodology employed to collect, compile and analyze data required to complete the ODS 
alternative survey comprised the following elements and is detailed further in this section. 

¶ Identification and listing of possible ODS alternatives for all relevant sectors and subsectors 
that are common in most economies 

¶ Survey of and data collection in sectors with possible HFC and other ODS alternatives usage 
(including for servicing); data collection from importers/exporters (components, 
refrigerants, foam blowing agents, etc.), refrigerant distributors, relevant Government 
agencies, and industry associations 

¶ Site visits by technical experts 

¶ Consultative workshops and stakeholder consultations by technical experts 

¶ Compilation of data and analysis, including comparative analysis with HCFC data 

¶ Review of the institutional, regulatory and policy framework controlling ODS, GHGs and 
other air pollutants and HFC monitoring needs assessment 

¶ Recommendations for establishing an HFC licensing and monitoring system. 

¶ Methodology for, and estimates of HFC emission data (in CO2 eq.) as well as for accounting 
for emissions of other alternatives (hydrocarbons, etc.) 

¶ HCFC vs. HFC and key ODS alternatives (existing and new) growth projections in various 
sectors using BAU scenarios as well as scenarios based on the HFC amendment  

3.1. Data Collection 

Data was collected from different sources, applying both a top-down and bottom-up approach to 
ensure more accurate results.   
 

Table 5: Data collection approach 

Approach Data Sources 

Top-down  

¶ National-level  

¶ Data on import of HFCs from the Viet Nam Chemicals Agency and the 

General Department of Viet Nam Customs; 

¶ Data from the NOU from the 2015 national survey on HCFCs in RAC 
and the foam and other sectors in Viet Nam; 

¶ Other sources: internet, published materials, expert interviews 
 

Bottom-up  

¶ Company- level (importers/traders, users) 

¶ Data from questionnaires and survey; 

¶ Other sources: internet, published materials, expert interviews  
 

 
In terms of market coverage, the survey covered both the supply and the consumption sides. 

¶ Data on the supply side was provided by collecting data on imports from the Viet Nam 
Chemicals Agency and Customs as well as through questionnaires from importers/traders of 
HFCs and ODS. 

¶ Data on the consumption side was mainly collected through questionnaires from users 
(manufacturers and other industry) in different sectors and subsectors. 
 

3.1.1. Data Collection from Existing Sources 
 
Existing data was collected from the NOU, the Viet Nam Chemicals Agency and Customs as well as 
other sources including the following: 
1. 2015 HCFC National Survey in RAC Manufacturing and Servicing Sectors for Overall Stage 

II HCFC Phase-out Management Plan (HPMP) Preparation in Viet Nam (from NOU); 
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2. 2015 HCFC National Survey of the Foam and Other HCFC Sectors for Viet Nam Overall; 
3. Data on registration of imported chemicals subject to compulsory declarations under Decree 

108/2008/ND-CP, Annex V List of chemicals (from Viet Nam Chemicals Agency). 
4. Data on import of imported chemicals subject to compulsory declarations under Decree 

108/2008/ND-CP, Annex V List of chemicals subject to compulsory declarations from 2011-
2015 (from Customs of Viet Nam); 

 
Other sources of existing data included: 

¶ Yellow Pages of Viet Nam (trangvangViet Nam.com)2; 
¶ Relevant studies/reports; and 

¶ Other relevant sources, e.g. data from interviews with experts and internet and publications. 
 

3.1.2. Data Collection from the Questionnaires / Survey 

 
Questionnaires were developed to target seven separate groups of stakeholders.  
 

a. Development of Questionnaire Forms.  Seven (7) forms for different sectors were developed 
based on the Consultantôs expertise and experience of working in the areas. The forms were 
reviewed and cleared by the NOU prior to distribution.  

¶ Form 1: Questionnaire for Refrigeration Manufacturing and Assembly; 

¶ Form 2: Questionnaire for Air -Conditioning Manufacturing and Assembly; 

¶ Form 3: Questionnaire for Aerosols; 

¶ Form 4: Questionnaire for Industrial Processes and Other uses; 

¶ Form 5: Questionnaire for Foam production; 

¶ Form 6: Questionnaire for Fire Suppression; and, 

¶ Form 7: Questionnaire for Chemicals production. 
 

b. Development of a list of respondents.  A list of potential respondents for questionnaires in 
each sector and subsector was developed, mainly based on the data from the General 
Department of Viet Nam Customs, data from the 2015 HCFC National Survey in RAC 
Manufacturing and Servicing Sectors and the Foam and Other HCFC Sectors for Viet Nam. 
overall Stage II HPMP preparation and data collected from other sources. Later, additional 
respondents were identified based on: 

¶ Data on import of HFCs and other ODS alternatives from the General Department 
of Viet Nam Customs; 

¶ Information and data collected through site-visits and expert interviews.  
 
Based on the list of these newly identified targets, an additional survey including both 
questionnaire delivery and site-visit was performed. 

 
c. Questionnaire Delivery.  The questionnaires were delivered to the targeted groups with an 

official introduction letter signed by MONRE in order to facilitate access and encourage 
response. Several follow-up phone calls were made ï initially to ensure questionnaires were 
received and understood, and in cases where the targeted participants did not provide feedback 
by the deadlines. 

 
A summary of the rate of return of the questionnaires is provided in Table 6. 

  

                                                 
2 Website providing data on enterprises in Viet Nam for purposes of trade promotion with more than 250,000 

enterprises nationwide categorized by sectors, professions and more than 100,000 products and services. 
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Table 6:  Rate of return of Questionnaire Survey  

Sector 
Refrigeration 

Manufacturing and 

Assembly 

AC Manufacturing and Assembly Aerosols 
Industrial 

processes and 

other Uses 
Fire 

Suppr-

ession  

Foam 

Chemical 

M anufac-

turers  

Traders 

Subsector 
Indus./ 

Commer.  

Domes-

tic  
Trans.  

AC 

Manufac. 

Chiller 

& 

Central 

AC 

Install. 

MAC - 

Auto 

MAC 

- 

Public 

Trans. 

Pharma. 
Comes-

tics 
Paint 

Glass 

manufac-

turers  

Electro., 

Solvent & 

Others 

Questionnaire 

sent 
78 8 1 6 9 26 1 35 16 2 31 15 32 102 16 132 

Questionnaire 

returned 
55 7 1 5 4 15 1 25 12 2 15 11 24 76 13 113 

Identified 

directly through 

site-visit 

0 0 0 0 2 0 0 0 0 0 0 0 1 0 0 0 

Identified 

through third 

party 

2 1 1 1 1 9 0 0 0 0 0 0 0 0 0 0 

Summary 57 8 2 6 7 24 1 25 12 2 15 11 25 76 13 113 

Rate of return 73%  100% 200% 100% 78%  92%  100% 71%  75%  100% 48%  73%  78%  75%  81%  86%  

Source: the consultant consolidated from collected data 
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3.1.3. Data Collection from Expert Interviews 

Data collection from expert interviews was of great importance as it provided: 

¶ Understanding of the sectors and uses of HFCs and other substances in the sectors; 

¶ Information and preliminary data about the major users in the sector, which was crucial to 
ensure good coverage and high quality data. The information from expert interviews was 
used to identify key stakeholders in the sectors as well as cross-check their data; 

¶ Valuable expertise for data evaluation, analysis and trend projection especially in the areas 
where there is high data uncertainty; 

¶ Practical recommendations for future policies on management of HFCs in Viet Nam.  
 
Intensive consultations with authorities and experts were conducted using the following: 

¶ Wide consultation through stakeholder meetings: Initial workshop and final workshop to 
introduce the survey, to discuss its key findings with relevant stakeholders and to collect 
their feedback; 

¶ In depth consultation through face to face/ phone calls/ emails communication: to collect 
information, preliminary data and ask for their expertise, experience and comments on the 
survey.  

 

3.2. Data Validation 
 
The process of data collection had some challenges. Most notably was that some fields in the 
questionnaire were not filled out completely or correctly. The purpose of data validation was 
consequently to improve the completeness and accuracy of the collected data as well as to ensure 
data consistency through field-visits or cross-checking against other reliable sources.  
 

3.2.1. Data Validation through Field-Visits  

 
The objectives of data validation site visits included the following: 
¶ To validate the data that have been provided in the questionnaires, including confirmation of  

data, discussion on any gaps as compared with data from the Custom/Chemicals Agency and 
other reliable sources; 

¶ To collect additional data in the case where the respondents did not provide complete 
feedback and/or where there is suspected usage of HFCs and other ODS alternatives; 

¶ To collect additional information about technology used, market trends and other major 
users (to cross-check and have a comprehensive view of the market and to identify 
additional users that have not been addressed under the first round of the survey). 

 
The selection of enterprises for data validation visits was based on the extent of representation of the 
relevant sector and subsector with possible HFC and other ODS alternative usage, and a minimum of 
20% of sector coverage.  The process of selecting enterprises for data validation visits is depicted in 
the figure below and is followed by a table on the actual coverage by sector and subsector of data 
validation visits.   
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Source: Consultant 

Figure 4: Selection of enterprises for data validation site visits 
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Table 7: Representativeness and sector coverage of data validation site visits 

Sector 
Refrigeration 

Manufacturing & Assembly 
AC Manufacturing and Assembly Aerosols 

Industrial processes 

and other Uses 
Fire 

Suppr-

ession 

Install. 

Foam 

Chemical 

manufac-

turers  

Traders 

Subsector 
Indus./ 

Com  

Domes-

tic  
Trans.  

AC 

Manuf 

Chiller 

& 

Central 

AC 

Install. 

MAC - 

Auto 

MAC 

- 

Public 

Trans. 

Pharma. 
Comes-

tics 
Paint 

Glass 

manufac-

turers  

Electro., 

Solvent & 

Others 

Total HFCs/ 

Other ODS 

Alternative 

Users 

35 8 2 4 7 24 1 0 0 0 1 0 7 6 0 22 

HFCs users 25 6 2 4 7 24 1 0 0 0 1 0 1 0 0 22 

ODS 

Alternative 

users 
1 0 0 0 0 0 0 0 0 0 0 0 3 6 0 0 

Using both 9 2 0 0 0 0 0 0 0 0 0 0 3 0 0 0 

Number of 

data validation 

site-visits 

8 5 1 2 5 10 1 5 3 1 3 4 6 4 0 9 

Coverage (% ) 23% 63% 50% 50% 71% 42% 100% N/A N/A N/A 300% N/A 86% 67% N/A 41% 
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During site visits, additional key consumers of HFCs and other ODS alternatives were identified, 
mainly in the MAC sector.  This required additional survey work (including both questionnaires and 
site-visits).  In the table above, an apparent discrepancy in the total number of actual site visits of 61 
with the total sum of the number of site-visits broken down by sector and subsector of 67 is because:    

¶ AQUA Electrical Appliances Viet Nam Co., Ltd falls into both domestic refrigeration and 
residential Air Conditioning (AC) sectors (double counting); 

¶ Midea Consumer Electric (Viet Nam) Co., Ltd falls into both domestic refrigeration and 
residential AC sectors (double counting); 

¶ Hoa Phat Refrigeration Engineering Co., Ltd falls into domestic refrigeration and residential 
AC and foam sectors (triple counting); 

¶ Hong Phuc Refrigeration Engineering JSC and Toan Phat Import Export JSC are sister 
companies and have been jointly interviewed; 

¶ Quang Thang Electrical Refrigeration Co., Ltd. falls into both industrial/commercial 
refrigeration sector and MAC-public transport sector. 

3.2.2. Data Validation through Other Sources 

Data validation was also performed through referring to available sources and consulting with 
experts. 

 

3.3. Data Compilation  

An Excel database, or inventory, was developed to cover the data collected from the survey. Since 
the overall survey work (both the HFC inventory and other alternatives) included a wide range of 
sectors and subsectors and different types of ODS alternatives, multiple worksheets/tables exist that 
not only present the collected data but also provide the summary of the results, data calculation and 
analysis as well as trend projections. 
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4. RESULTS OF DATA COLLECT ION AND SURVEY 

The following section summarizes the results of data survey commencing with the results obtained 
from the on-the-ground survey, followed by the declaration and import data as collected by MOIT 
and Customs (top-down) respectively by substance.  Consumption by sector, as determined through 
the survey work is subsequently presented.   
 

4.1. Overview of Survey Results on the Use of HFCs  
 
The following table shows the estimated use of HFCs for the 2011-2015 period based on data from 
the survey (bottom-up data) and expert interviews (for estimating the percentage of consumption by 
servicing sector). This includes consumption from both the manufacturing and servicing sectors.  
 

Table 8: Estimated use of HFCs in Viet Nam as surveyed 

HFC Name 
Estimated Use (tonne) 

2011 2012 2013 2014 2015 

HFC  

HFC-23   0.08   0.17    16.21   1.43   0.04  

HFC-32    -  -   -  10.61    32.87  

HFC-125    1.53    1.50   1.60   2.00   2.00  

HFC-134a 360.63   464.26     586.86    784.79    999.61  

HFC-152a  5.12  - - - - 

HFC-227ea    2.08   2.11   2.10     2.59   3.16  

HFC blends 

R-404A 25.89  46.44  55.99  70.09  106.40  

R-407C 7.27   16.87   25.76    29.01   63.47  

R-410A    75.13     110.13     195.66   276.54    343.63  

R-507     1.38    2.09     2.75     4.00    6.12  

HFC Total  479.11 643.57 886.93 1181.06 1557.25 

 

4.2. Declared and imported amounts of HFCs 
 
Using Customs records, the survey work was able to identify 22 importers of bulk HFCs in Viet 
Nam (see table below), 11 of which are also in the list of registered importers of HCFCs.  Their 
reported import volume accounted for nearly 80% of the national import volume. Aside primarily 
traders in the list below, there are at times, for a specific year, enterprises that directly import the 
chemicals for their own use depending on factors such as cost, volume required, etc.   
 

Table 9: List of bulk importers of HFCs in Viet Nam 

No.  Name 

     1   Hong Phuc Refrigeration Engineering JSC  

     2   Manh Tuan Materials JSC  

     3   Toan Phat Export and Import JSC  

     4   Thanh Kim Long Trading Co., Ltd  
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     5   BRENNTAG Viet Nam Co., Ltd  

     6   Dang Hai Anh Co., Ltd  

     7   Bach Khoa Mechanelectrical Refrigeration JSC  

     8   GC Viet Nam JSC  

     9   Cong su Dong Duong Co.,Ltd  

   10   Lien A Trading Co., Ltd  

   11   Chung Gia Thanh Co.,Ltd  

  12   GS Viet Nam Technical and service Co.,Ltd  

  13   An Phat Tai Trading and Service Co., Ltd  

   14   Thao Tai Nguyen Trading and Service Co., Ltd  

   15   VSIMEX CO.,LTD  

  16   Kim Phong Hung Co., Ltd  

  17   Hoang Dat Refrigerant Electricity Engineering JSC  

   18   Hao Phat Co., Ltd  

   19   SUNRISE Viet nam CO ., LTD  

  20   SUN AIR Industrial gases Co., Ltd  

  21   Nam Giang commercial Service Co., Ltd  

   22   Connell Bros Viet Nam Co., Ltd  

 
The table below shows import amounts of HFCs for the same period as in Table 8 (2011-2015) but 
is based solely on data from Customs (top-down data). Total amount of HFCs imported is more than 
that collected through the survey for each of the five years of historical consumption; an average 9%.  
 

Table 10: Import ed amounts of HFCs (Customs Data) 

HFC 
Estimated Annual Use (MT) 

2011 2012 2013 2014 2015 

HFC 

HFC-23 0.14 0.47 16.21 1.82 0.09 

HFC-32 -  0.00 0.00 10.61 32.87 
HFC-125 2.08 2.58 2.45 2.80 2.44 

HFC-134a 399.7 487.25 638.67 851.90 1094.87 

HFC-152a 5.12 0.00 0.00 0.00 0.00 

HFC-227ea 2.95 3.04 2.76 3.74 4.32 

Subtotal 409.99 493.34 660.08 870.87 1134.58 

HFC blends 

R-404A 26.05 57.79 67.70 82.54 138.15 
R-407C 7.45 18.12 31.29 29.84 78.73 

R-410A 90.18 117.68 221.79 306.39 362.04 

R-507 1.70 2.09 3.22 4.42 6.44 

Subtotal 125.38 195.68 324.00 423.18 585.35 

TOTAL  535.37 689.02 984.08 1294.05 1719.94 
 
The Customs data above was in turn compared to the data derived from the database of declaration 
for import of chemicals that is provided by the Viet Nam Chemicals Agency. As explained 
previously, the declaration is the first step required before proceeding to the customs procedure.  
 
A comparison shows that the major difference between the two sets of data is in the total volume and 
two HFC blends not in the Customs records.  There are some minor differences in the names of 
importers.  The actual imported volume that is recorded by Customs is less than the registered 
volume recorded by the Chemical Agency (by about 10%). This is considered to be due to the lower 
imported volume realized by the importers despite completion of the registration process.   
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Table 11: Amount of HFCs Declared for Importation (Chemicals Agency Data) 

Item 
Imported volume (metric tons) 

2011 2012 2013 2014 2015 

HFC Pure 445.456 536.491 720.361 950.763 1,240.61 

HFC-134a 439.67 535.976 702.534 937.088 1,204.35 

HFC-23 0.154 0.515 17.827 2.005 0.099 

HFC-32  -     -     -    11.67 36.155 

HFC-152a 5.632  -     -     -     -    

HFC blends 137.918 215.257 356.398 465.875 643.968 

R-404A 28.655 63.566 74.469 90.793 151.967 

R-407C 8.195 19.937 34.418 32.82 86.6 

R-410A 99.198 129.45 243.966 337.026 398.239 

R-507 1.87 2.304 3.545 4.861 7.085 

R-417A  -     -     -    0.375 0.013 

R-422D  -     -     -     -    0.064 

Total HFCs 
Declared 

583.374 751.748 1,076.76 1,416.64 1,884.58 

 
Data from the Chemicals Agency in MOIT indicates that at least one company declared its intent to 
import two HFC-HC (hydrocarbon) blends that could not be identified through the survey nor in 
Customs records: R-417A and R-422D.  This is an example where Viet Namôs HFC consumption 
may be higher than estimated however, as the refrigerants could have been missed by Customs 
without the benefit of MONREôs oversight and checks (per the existing system in the country) and 
enterprises and importers surveyed, did not indicate these two chemicals.  
   
Among the actual imported ODS alternatives in 2015 based on Customs data, HFC-134a accounts 
for the highest percentage (63.58%) followed by R-410A (21.02%), R-404A (8.02%) and R-407C 
(4.57%).  HFC-32, R-507, HFC-23 and HFC-152a are all imported in very small amounts as seen in 
the following chart. A comparison of the survey data with Customs import data, by type of chemical 
and by sector is provided in Table 12 below. 
 

 

 

 

 

 

 

 

 

 

 

Figure 5: Percentage of Imported HFCs and hydrocarbon refrigerants in 2015 
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Table 12: Comparison between data from Questionnaire Survey (QS) and Custom data (Cust.) and coverage by type of chemical 

Alternative  
2011 2012 2013 2014 2015 

QS Cust. Cover. QS Cust. Cover. QS Cust. Cover. QS Cust. Cover. QS Cust. Cover. 

HFC

  
               

HFC-23   0.08  0.14 57.1%  0.17  0.47 36.3%   16.21  16.21 100.0%  1.43  1.82 78.2%  0.04  0.09 38.9% 

HFC-32    -  - - -  - -  -  - - 10.61  10.61 100.0%   32.87  32.87 100.0% 

HFC-125    1.53  2.08 73.4%   1.50  2.58 58.1%  1.60  2.45 65.3%  2.00  2.80 71.4%  2.00  2.44 82.0% 

HFC-134a  360.63  399.70 90.2%  464.26  487.25 95.3%  586.86  638.67 91.9% 784.79  851.90 92.1% 999.61  1,094.87 91.3% 

HFC-152a  5.12  5.12  100.0% - - - - - - - - - - - - 

HFC-227ea    2.08  2.95 70.5%  2.11  3.04 69.4%  2.10  2.76 76.1%    2.59  3.74 69.3%  3.16  4.32 73.1% 

HFC blends                

R-404A 5.89  26.05 99.4% 46.44  57.79 80.4% 55.99  57.79 82.7% 70.09  82.54 84.9% 106.40  138.15 77.0% 

R-407C 7.27  7.45 97.6%  16.87  18.12 93.1%  25.76  31.29 82.3%   29.01  29.84 97.2%  63.47  78.73 80.6% 

R-410A    75.13  90.18 83.3% 110.13  117.68 93.6%  195.66  221.79 88.2%  276.54  306.39 90.3%  343.63  362.04 94.9% 

R-507     1.38  1.70 81.2%   2.09  2.09 99.8%    2.75  3.22 85.3%    4.00  4.42 90.5%   6.12  6.44 95.0% 
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From the table above, it can be seen that there are gaps between the data from Customs and data 
from the survey.  For some chemicals, the Customs data are higher than the data from the survey. 
The gaps are attributed to the following factors: 

o Importers/ traders did not provide full information of their customers and the volume of 
sales in their survey forms; 

o Some enterprises did not provide feedback; 
o Some enterprises may not have been identified in the first place; and, 
o Imports are not fully sold to the user level within a given year. 

 
Depending on the individual chemical, the data coverage from the survey represents about 60% up 
to 100% of the national data from the Customs.  Only the coverage of the surveyed data on HFC 23 
in 2012 and 2015 compared to the data from the Customs seems to be low (36.3% and 38.9% 
respectively). However, taking into account the small consumption of HFC 23 in Viet Nam 
(accounting for less than 1% of total HFCs), the impact on the risk of data uncertainty is not high 
and data quality can still be ensured. 
 
Regarding the missing data of NH3 in the Customs data, currently in Viet Nam, there are 
manufacturers of ammonia to serve fertilizer production and a small portion is sold for refrigeration 
purposes. Since the domestic production is able to supply NH3, there is no need to import the 
chemical until when it is widely used in the refrigeration sector. 
 
The CO2 and firefighting foam are non-ODSs that are currently used in the fire suppression sector. 
They are usually part of equipment and thus cannot be tracked separately by Customs.   
 

4.3.   Summary of use in all sectors from 2011 to 2015 

According to survey results, ten HFCs and HFC-blends are used in the refrigeration and air-
conditioning (RAC), the glass and the fire suppression sectors in Viet Nam. The survey was unable 
to identify the use of HFCs as a solvent or cleaning agent in the pharmacy, cosmetics, paint, 
electronics, and other sectors in Viet Nam. The aerosol sector was found to only utilize 
hydrocarbons.  In addition, no HFCs are used in foam blowing in Viet Nam which was reaffirmed by 
the survey, subsequent to an earlier survey conducted on HCFC use in Viet Nam.  The table below 
summarizes where HFCs and other ODS alternatives were found to be used in Viet Nam. 

 

Table 13: Types of HFC consumption per surveyed sectors 

No. Sector/ Subsector HFCs 

I Refrigeration Manufacturing and Assembly 

I.1 Domestic refrigeration HFC-134a  

I.2 Commercial/ Industrial refrigeration  HFC-134a; R-404A; R-407C; R-410A; R-507C 

I.3 Transport refrigeration HFC-134a; R-404A; R-410A 

II  Air -Conditioning Manufacturing and Assembly 

II.1 Residential ACs R-410A 

II.2 Chillers and central ACs HFC-134a; R-404A; R-407C; R-410A 

II.3 MAC ï Auto industry  HFC-134a 

II.4 MACïPublic transportation (Viet Nam Railways) R-407C 

III  Aerosols 

III.1 Medical/ Pharmacy No information found. 

III.2 Consumer (cosmetics) No information found. 
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III.3 Technical (Paint) No information found. 

IV  Industrial Processes and Other Uses 

IV.1 Glass manufacturing HFC-152a 

IV.2 Electronics, Solvent & Others No survey data received. 

V Foam 

V.1 
PU boardstock, panels, spray foam, XPS, integral 

skin, PU appliances 
None per the survey. 

VI Fire Suppression 

VI.1 
Extinguisher/systems (total flooding applications 

(FM-200, etc.)) 
HFC-23; HFC-125; HFC-227ea 

 
Given that Customs data provided the most comprehensive amount of HFC data (in quantities), it is 
used as a basis to establish Viet Namôs inventory of HFCs for the years 2011 through 2015 (Table 
10).   
 
The following tables show the use of HFCs in major sectors from 2011 to 2015 based on data from 
the survey as import data managed by Customs cannot provide an understanding where different 
substances are used, and how. Therefore, figures are slightly lower than the consumption data 
presented in Table 10. For example, 0.09 tonnes of HFC-23 were imported in 2015, however only 
0.04 could be accounted for through the questionnaire and follow-up visits.  Remaining HFCs that 
have slightly lower levels than in the Customs data are refrigerants and assumed to be used in the 
servicing sector where it is more difficult to track use by substance. 
 

Table 14: Summary of use in all sectors for 2011 

Alternative  Refrigeration  

air -conditioning 

PU 

foam 

XPS 

foam 

Aerosol Fire 

fighting  

Solvent Glass Import 

for use 

Manu-

facturing  

Servicing        

HFC           

HFC-23 
-     

 

- - - - 0.08 - -  

HFC-32 - - - - - - - -  

HFC-125 - - - - - 1.50  - - 0.03  

HFC-134a 159.18  199.85   - -  -   1.60  

HFC-152a - - - - - - -  5.12  - 

HFC-227ea - - - - -  2.08 - - - 

HFC blends          

R-404a 15.47    10.42  - - - - - - - 

R-407c   4.15   2.98  - - - - - - 0.14  

R-410A 20.25  54.11  - - -  -   0.78  

R-507    - -  -   
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Table 15: Summary of use in all sectors for 2012 

Alternative  Refrigeration  

air -conditioning 

PU 

foam 

XPS 

foam 

Aerosol Fire 

fighting  

Solvent Glass Import 

for use 

Manu-

facturing  

Servicing        

HFC           

HFC-23 
- - - - -           

0.17  
- - - 

HFC-32 - - - - - - - - - 

HFC-125 - - - - - 1.50  - - - 

HFC-134a 208.45  255.81  - - - - - - - 

HFC-152a - - - - - - - - - 

HFC-227ea - - - - -  2.11  - - - 

HFC blends          

R-404a 21.88 24.56 - - - - - - - 

R-407c 9.05  7.70 - - - - - - 0.11  

R-410A  36.58      73.55  - - - - - - - 

R-507 1.20  0.89  - - - - - - - 

Table 16: Summary of use in all sectors for 2013 

Alternative  Refrigeration  

air -conditioning 

PU 

foam 

XPS 

foam 

Aerosol Fire 

fighting  

Solvent Glass Import 

for use 

Manu-

facturing  

Servicing        

HFC           

HFC-23 - - - - - - - - 16.21 

HFC-32 - - - - - - - - - 

HFC-125 - - - - -  1.60  - - - 

HFC-134a  234.20  351.27        1.39 

HFC-152a - - - - - - - - - 

HFC-227ea - - - - -  2.10 - - - 

HFC blends          

R-404a 25.51  30.46 - - - - - - 0.02 

R-407c 10.52  14.08  - - - - - - 1.17 

R-410A  51.50  144.16  - - - - - - - 

R-507  1.30   1.45  - - - - - - - 

 

 

 

 

 



 

 36 

Table 17: Summary of use in all sectors for 2014 

Alternative  Refrigeration  

air -conditioning 

PU 

foam 

XPS 

foam 

Aerosol Fire 

fighting  

Solvent Glass Import 

for use 

Manu-

facturing  

Servicing        

HFC           

HFC-23 - - - - - - - -  1.43  

HFC-32 -  10.61  - - - - - - - 

HFC-125 - - - - -  2.00  - - - 

HFC-134a  294.93  489.84  - - - - - - 0.01  

HFC-152a - - - - - - - - - 

HFC-227ea - - - - -  2.59 - - - 

HFC blends          

R-404a  30.89  39.21  - - - - - -  

R-407c  14.68  14.17  - - - - - -  0.16  

R-410A 69.73   206.81  - - - - - - - 

R-507 1.90   2.10  - - - - - - - 

 

Table 18: Summary of use in all sectors for 2015 

Alternative  Refrigeration  

air -conditioning 

PU 

foam 

XPS 

foam 

Aerosol Fire 

fighting  

Solvent Glass Import 

for use 

Manu-

facturing  

Servicing        

HFC           

HFC-23 - - - - -  0.04 - - - 

HFC-32 -  32.87  - - - - - - - 

HFC-125 - - - - - 2.00  - - - 

HFC-134a 341.15 656.92  - - - - - - 1.54 

HFC-152a - - - - - - - - - 

HFC-227ea - - - - -  3.16 - - - 

HFC blends          

R-404a  37.33 69.08 - - - - - - - 

R-407c 22.29  39.36 - - - - - - 1.82 

R-410A 90.20   253.42 - - - - - - - 

R-507 2.90 3.22 - - - - - - - 

 

4.4. Consumption by Sector 
 
The following sections detail the break-down of the survey results and HFC use by sectors and 
subsectors. HCFC consumption is also taken into account in relevant sectors in order to have a more 
comprehensive picture of the market and the demand potential of HFCs. 
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It can be seen that among the sectors that are consuming HFCs and other ODS alternatives in Viet 
Nam, the RAC sector accounts for almost 99% of the total consumption. The fire suppression and 
the foam sectors account for less than 1%. There is only one year (2011) that HFCs are imported for 
glass manufacturing.   
 
In the RAC sector, the amount is mainly used for servicing imported equipment. Domestic 
enterprises, namely residential AC and commercial manufacturers, are in the process of conversion 
to ODS alternatives with support from the MLF.  It is estimated that about 68% of total ODS 
alternatives are used for RAC servicing while about 31% are used for RAC manufacturing.   

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6: Consumption of ODS alternatives by sectors in 2015 

 
As the overall survey focused on HFCs and other ODS alternatives, data on HCFC consumption was 
taken from the 2015 HCFC national survey in RAC manufacturing and servicing sectors, and in the 
foam and other HCFC sectors for Viet Namôs overall Stage II HPMP preparation.  The latest full 
year of consumption included in the Stage II HPMP sector surveys was for 2014.  Therefore, it can 
be assumed that the comparison slightly underestimates the ratio of alternatives in relation to HCFC.  
HCFC consumption decreased in 2015 because of the 10% reductions from Article 5 Party baselines 
as mandated by the Montreal Protocol. 
 
Comparative analysis is limited by the available data provided in the 2015 HCFC survey for the 
following sectors: 
- Refrigeration Manufacturing and Assembly; 
- Air - Conditioning Manufacturing and Assembly; 
- RAC servicing; and 
- Foam sector.      

 

4.5. Refrigeration Manufacturing and Assembly 
 
In the refrigeration manufacturing and assembly sector, there are 45 users HFCs identified under the 
survey. Their distribution by subsectors, types and quantity of HFCs used is provided below. An 

additional enterprise was surveyed but only used natural refrigerants (aside R-22). 
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Figure 7. Consumption of HFCs in Refrigeration Manufacturing and Assembly in 2015 
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Comparing the HCFC data of the 2015 survey for the RAC manufacturing and the servicing sectors 
(nearly equivalent to the amount of R-22 reported in Viet Namôs 2015 country programme report) 
with alternatives used the same year, one can see that HCFC continues to be the dominant refrigerant 
used in the refrigeration manufacturing and assembly.   An additional 25% reduction of HCFCs from 
Viet Namôs baseline that will occur in less than three years therefore leaves a large space for growth 
in HFCs in this sector.  At least 21 companies that consume R-22 do not yet consume other 
alternatives. 

 

Figure 8. Distribution of HCFC  and alternatives: refrigeration manufacturing & a ssembly (2014) 

 
4.5.1. Industrial ï Commercial Refrigeration Manufacturing 

 
The percentage of consumption of each ODS alternative in the Industrial ï Commercial 
Refrigeration Manufacturing subsector in 2015 is provided below. 
 

Figure 9. 2015 Consumption of ODS alternatives in Industrial -Commercial Refrigeration 
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alternatives) followed by R-404A (12.77%) and HFC-134a (7.11%). Other HFCs in use include R-
407C (4.33%), R-410A (4.28%) and R-507 (1.35%). 
 

4.5.2. Domestic Refrigeration Manufacturing 

There are only two ODS alternatives used in the domestic refrigeration manufacturing subsector in 
Viet Nam, whereby HFC-134a represents the dominant amount (at 99.61%) while HC-600a 
accounts for only 0.39%. 

There are two enterprises that use HC-600a for manufacturing domestic refrigerators. One has been 
using the refrigerant since 2011 while another, local company began to use the refrigerant in 2015.  
Both these companies also use HFC-134a in domestic refrigerators. During an onsite visit, it was 
learned that a refrigeration company has tested the use of HC-600a since May 2016 before it will  
apply it in commercial production.  
 

4.5.3. Transport Refrigeration 

 
According to the survey results, HFC-134a is the most widely used refrigerant in the transport 
refrigeration assembly sector (accounting for 50%) followed by R-404A (43.75%) and R-410A 
(6.25%). 

 
Figure 10: Consumption of HFCs used in the Transport Refrigeration subsector in 2015 

 
4.6. Air -Conditioning Manufacturing and Assembly 

 
In the AC manufacturing and assembly sector, there are 38 users of HFCs that were identified under 
the current survey. This sector includes smaller type AC (up to 48,000 Btu) as well as larger units 
used in commercial and industrial settings.  For the latter, the type of production is largely assembly. 
According to survey results, R-410A is the only HFC that is currently used for manufacturing 
residential ACs in Viet Nam. Residential AC in Viet Nam include window type and mini-splits with 
the latter mostly using R-410A in the small amount used. For larger units, the blends R-422D and R-
417A may be in use, but this could not be verified by the survey. 
 
Mobile air-conditioning (MAC) refers to the first charge in AC systems for Viet Namôs growing 
automobile manufacturing industry. 100% of MACs in the auto industry use HFC-134a, while 
MACs in public transportation use R-407C.  The distribution by subsectors, and the types and 
quantity of HFCs used are provided in the next figure.  
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Figure 11: Consumption of HFCs in Air -Conditioning Manufacturing and Assembly in 2015 

 
It should be noted that the questionnaires showed no recorded use of R-32 in RAC manufacturing 
while per the import data from Customs, there is an amount of 10.61 tonnes and 32.87 tonnes of 
HFC-32 imported in Viet Nam in 2014 and 2015 respectively. It is assumed in the database that 
these HFC-32 imports are used for servicing only. Interviews with Daikin and Panasonic as well as 
chemical importers also confirmed this information.  
 
With the results of the Stage II HPMP survey for AC Manufacturing and Assembly sector, a 
comparative view of the refrigerants used in this sector and their market share reveals, as expected, 
that R-22 continues to dominate these sectors.  The Stage II HPMP which is expected to start in the 
next several months, will specifically target local residential AC manufacturers to convert from R-22 
to HFC-32.   

 
Figure 12: Consumption of HCFC vs. HFCs in AC Manufacturing and Assembly (2014) 
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4.6.1. Chillers & Central AC Installation 

In the Chillers & Central AC Installation subsector, HFC-134a takes the largest share (46.53%) 
followed by R-410A (32.32%), R-407C (12.60%) and R-404A (8.55%). 

 

 

 

 

 

 

 

 

 

 
Figure 13: Consumption of HFCs in Chillers and Central AC Installation subsector in 2015 

 
4.7.   RAC Servicing Sector 
 
The use of HFCs for the RAC servicing sector has been estimated with a percentage of use for 
servicing sector applied to total import amount of refrigerants. The percentage was determined based 
on interviews with experts, importers and manufacturers in the RAC sector. It is understood that 
some subsectors utilizing alternatives, primarily HFCs, are newer than others, and as such would 
require less refrigerant for servicing. Shares of various ODS alternative used within the total 
consumption estimated for the RAC servicing sector is provided in the figure below: 
 

 

 

 

 

 

 

 

 

 

 

Figure 14: Consumption of ODS alternatives in the RAC servicing sector in 2015 
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Currently, HFC-134a is the most popular refrigerant in the RAC servicing sector after HCFC-22 
(accounting for 46.7% of alternatives to R-22) given its use in the growing fleet of automobiles, as 
well as its use in commercial refrigeration.  This is followed by ammonia and then R-410A. Other 
HFCs are only used in small amounts at this point (R-404A, R-407C, HFC-32). A negligible amount 
of R-507 (0.23%) is also estimated to be used.  With the R-22 based servicing sector mature in Viet 
Nam and growing as AC demand sky-rockets, it still is most prevalent in the country.   

 

 
Figure 15: Consumption of ODS and alternatives in AC Manufacturing and Assembly in 2014 

 

4.8. Foam 
 
In the foam sector, 76 enterprises provided feedback in questionnaires. Among these, 69 still use 
imported HCFC-141b pre-blended polyol. Six respondents were in the process of converting to 
cyclopentane and one (1) to water blown technology.  The conversion of these enterprises in the 
foam sector, along with another 4 which at the time of the HFC survey had not yet converted from 
HCFC-141b, was funded by the MLF under the Stage I HPMP of Viet Nam.   There is one 
manufacturer of extruded polystyrene (XPS) which uses butane (an MLF beneficiary of a conversion 
project from CFCs). It is expected that with the successful conversion in these ODS consuming 
enterprises under the Stage II  HPMP, the share of use of ODS alternatives in this sector will increase 
significantly ï to cyclopentane for a handful of larger companies and mostly an HFO or HC blend, 
and in some cases water-blown technology.  
 

4.9. Fire Suppression  
 
In the fire suppression sector, there are 9 users of ODS alternatives as per survey data. The types and 
quantity of ODS alternatives used in 2015 are provided below. 
 

 
 
 
 
 
 
 

 

 
Figure 16: Consumption of ODS alternatives in fire suppression sector - 2015 
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HFCs including HFC-23 (0.26%), HFC-125 (14.75%) and HFC-227ea (23.31%) are mainly used in 
cases where there are stringent requirements for fire suppression such as server rooms or storing 
cash in banks given high-value investments involved.  
 
An extremely high level of HFC-23 was imported to Viet Nam in 2013 by one company which 
skews the historical annual consumption levels.  This was reported to be because this electronics and 
appliances manufacturer had established a large system of factories and plants with a fire protection 
system based on HFC-23. 
    
 

4.10. Aerosols 
 
From the results of the survey, there is no reported consumption of HFCs in the aerosol sector, e.g. 
for medical and cosmetics production.  However, it is unlikely that Viet Nam has no companies that 
require propellants in these industry sectors.  Thus, CFC phase-out projects were reviewed, to 
identify enterprises that received funding for conversion to hydrocarbon propellant technology. They 
were all targeted with separate questionnaires but none provided feedback. Further consultation with 
the NOU revealed that since conversion had been completed in 2003, these enterprises were either 
dissolved or have changed to a new business ï with the exception of one. 
 

Table 19: Current status of CFC conversion enterprises funded by the MLF 

No. Enterprises CFC Conversion Technology Current Status 
1 Saigon Cosmetics Company Conversion to hydrocarbon 

aerosol propellant technology 

Using Liquefied 

Petroleum Gas (LPG) 

2 Daso Company CFC-free hydrocarbon aerosol 

propellant technology 

Dissolved 

3 Cosmetics Producing and Trading 

(Hung Vuong Cosmetics) 

Hydrocarbon aerosol 

propellant technology 

Dissolved 

4 Nam Do Corporation Conversion from CFC-12 to 

hydrocarbon propellants 

Dissolved 

5 Dong A Cosmetics Conversion to hydrocarbon 

propellant 

Using LPG 

6 Thorakao Cosmetics Conversion to hydrocarbon 

propellant 

Dissolved 

 

 

4.11. Industrial Processes and Other Uses 
 
Regarding industrial processes, there is only one identified user of 5.12 tonnes of HFC 152a for 
inner surface treatment of glass products3.  Consumption has been irregular annually most likely due 
to stockpiling.  Other industrial process (electronics) confirms no use of HFCs. Site validation visit 
shows that the industry is using ethanol for cleaning purposes.   

  

                                                 
3 HFC 152a is  used to prevent, in-bottle haze, also known ŀǎ άōƭƻƻƳέΣ ǿƘƛŎƘ Ƴŀȅ ƻŎŎǳǊ ǿƘŜƴ ōƻǘǘƭŜǎ ŀǊŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ƛƴ 
a humid atmosphere. The bloom i tself is harmless, but can be prevented by treating bottles with hydrogen fluoride, a 
toxic gas, generated by the combustion of refrigerant HFC-152a. For further details, please refer to 
https://www.thenhf.com/bottle-fluoridation/   

https://www.thenhf.com/bottle-fluoridation/
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5. CALCULATION OF EMISSION S 

Estimated emissions of kilotons of CO2e for the HFCs that Viet Nam used and will use for the period 
of 2015-2030 were calculated.  The methodology applied is based on leakage rates of the installed 
base of equipment and systems in refrigeration and air-conditioning subsectors as well as in the fire 
suppression sector. The 2011-2015 import amounts of HFCs taken from the Customs Authority (see 
Table 10) were used to determine the absolute value of HFCs in the market, however the distribution 
between HFCs entering the market for manufacturing or equipment installation, and that for 
servicing as per the results of the survey was the basis for estimating annual demand for HFCs as a 
result of substances leaked to the atmosphere.    
 

 
Figure 17: HFC consumption in Viet Nam (2011-2015) 

 
The starting point for determining the level of emissions, namely the installed base across 
subsectors, stems from various statistical data of durable goods and vehicle ownership, a World 
Bank commissioned market survey of air-conditioning and cooling equipment in Vietnam, and 
estimates based on servicing demand over the lifetime of equipment in question.  
 
The GWP100yr values used for the emission calculations were taken from the fourth IPCC 
Assessment Report (AR4) and are shown in Table 1 of Section 1.  Assumptions used for emissions 
calculation are indicated in Table 20 below. 
 

Table 20: Assumptions for emission calculations 
Sector Ave Charge 

Size (kg) 
Estimated 
Installed 

HFC Bank 

(kg) 

Growth in 
Installed 

Base 

Annual 
Emission 

Rate 

Equipment 
Life  

Refrigeration/AC      

 Domestic refrigeration   0.1         430,284  6% 1% 12 

 Commercial /Industrial 

refrigeration  

20-500      1,238,900  3% 15% 15 

 Transport Refrigeration  6         144,263  10% 15% 12 

 Air Conditioning 0.8-1.8      2,295,127  30% 10% 12 

 Chillers 500-1000      2,235,000  10% 6% 25 

 Mobile Air Conditioning      

  --cars 0.7      1,820,000  20% 25% 15 

  --public transit 11           73,370  5% 15% 20 

Fire Suppression n/a        137,000  1% 5% n/a 

Sources:  Ave. RAC charge sizes taken from R. Gluckman, ñCO2 Benefits Tool,ò World Bank 2016 and Technical Fact 
Sheets 4-6,10, and 12, ñWorkshop on HFC Management: Technical Issues,ò UNEP Ozone Secretariat, 2015.  

Leakage rates taken from R. Gluckman, ñCO2 Benefits Tool,ò World Bank 2016, and for fire protection/transport from the 

IPCC as adapted by Anthesis-Caleb, ñHFC Emission Report for Colombia,ò CCAC/UNDP.   
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The emissions resulting from leakage per HFC per subsector were calculated applying initially the 
current growth rates for Viet Nam in the table above.  Growth was adjusted during the 15-year 
duration primarily based on market trends in refrigerants, penetration rate, annual equipment 
attrition and overall economic growth for Viet Nam.  Growth in a refrigerant was not adjusted based 
on the impact of Multilateral Fund projects in future years, nor the impact of the Kigali Amendment 
on developed and developing countries.  In that vein, the growth rates for certain refrigerants may be 
somewhat higher than what will actually play out under a regulated environment.    
 
The survey data attributed 70% of the consumption of HFCs to the servicing sector.  However, in the 
calculations of emissions, some of this consumption was assigned to new installations of chillers and 
industrial refrigeration, reducing the amount of emissions.  Given Viet Namôs overall economic 
growth rate and the relatively recent transition to HFCs (at different times depending on the 
application), it is possible that the survey over estimated servicing demand and that the installed base 
is increasing more rapidly. 
 
Emissions from consumption of HFCs in Viet Nam in 2015 is estimated to be 1.8 kilotons (ktons) 
CO2e where the largest emissions stem from servicing mobile and stationary air-conditioning 
(primarily R-134a and R-410A).   
 

Table 21: 2015 Emissions of HFCs in Viet Nam by Sector/Subsector 

Sector 
HFC- 

23  

HFC- 

32  

HFC- 

125  

HFC-

134a 

HFC-

227ea  
R-404A  R-407C  R-410A  R-507 

Refrigeration/AC manufacturing  

 Domestic refrigeration      6      

 Commercial /Industrial Ref    136  142 53 44 6 

 Transport Refrigeration     14  39  5  

 Air Conditioning  22      411  

 Chillers     200   7 31  

 Mobile Air Conditioning          

  Cars    651      

  Public transport       19   

Fire Suppression 1  9  14     

TOTAL (all sectors) 1 22 9 1,006 14 181 80 490 6 

 
Applying growth scenarios under a mostly business-as-usual scenario by subsector and by HFC 
application, emissions are estimated to grow to 11.54 ktons CO2e by 2030.  The emissions from 
consumption of HFCs in Viet Nam over the 5-year period (2011-2015) are illustrated below: 
 

 
Figure 18: HFC Emission Estimates in Viet Nam (2015-2030) 
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Table 22: Estimated growth in HFC emissions in Vietnam ï 2015-2030 

 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

Refrigeration and Air -conditioning 

Domestic refrigeration 
              

6  

              

7  

              

7  

              

7  

              

8  

              

8  

              

9  

              

9  

            

10  

            

10  

            

11  

            

12  

            

12  

            

13  

            

14  

            

15  

Commercial/Industrial 
          

382  

          

420  

          

447  

          

485  

          

528  

          

574  

          

624  

          

678  

          

717  

          

759  

          

797  

          

832  

          

846  

          

860  

          

875  

          

890  

Transport Refrigeration 
            

57  

            

60  

            

66  

            

72  

            

79  

            

87  

            

91  

            

95  

          

100  

          

105  

          

110  

          

112  

          

113  

          

114  

          

115  

          

116  

Air -conditioning 
          

433  

          

563  

          

732  

          

952  

        

1,237  

        

1,608  

        

1,930  

        

2,316  

        

2,779  

        

3,057  

        

3,363  

        

3,699  

        

3,884  

        

4,078  

        

4,282  

        

4,496  

Chillers 
          

238  
          

270  
          

297  
          

327  
          

359  
          

395  
          

435  
          

478  
          

526  
          

554  
          

583  
          

614  
          

647  
          

682  
          

718  
          

757  

MAC - Cars 
          

651  

          

781  

          

937  

        

1,124  

        

1,349  

        

1,619  

        

1,943  

        

2,331  

        

2,798  

        

3,217  

        

3,700  

        

4,070  

        

4,477  

        

4,701  

        

4,936  

        

5,183  

MAC - Public Transport 
            

19  

            

45  

            

50  

            

55  

            

60  

            

66  

            

73  

            

80  

            

88  

            

91  

            

94  

            

97  

            

97  

            

98  

            

99  

          

100  

Fire Suppression 
            

24  

            

24  

            

24  

            

25  

            

25  

            

25  

            

25  

            

25  

            

26  

            

26  

            

26  

            

27  

            

27  

            

27  

            

27  

            

28  

TOTAL Emissions 

KtCO2eq 

       

1,810  

       

2,169  

       

2,559  

       

3,047  

       

3,645  

       

4,382  

       

5,129  

       

6,014  

       

7,044  

       

7,820  

       

8,684  

       

9,461  

     

10,103  

     

10,573  

     

11,066  

     

11,584  
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6. COMPARATIVE ANALYSE S AND TREND PROJECTIONS 

6.1. HCFC consumption trends 

Under the Montreal Protocol (MP), the schedule to phase out HCFCs in Article 5 countries including 
in Viet Nam is as follows. 
 

Table 23: MP Annex C Substances - Phase-out schedule for Article  5 Parties 

Schedule Year 

Baseline  2009-2010 (average) 

Freeze 2013 

90% (reduction of 10%)  2015 

65% (reduction of 35%) 2020 

32.5% (reduction of 67.5%) 2025 

Average of 2.5%   2030 to 2040 

0% (reduction of 100 %) 2040 

 
To comply with the countryôs maximum threshold as per the MP phase-out schedule, the Joint-
Circular No.47/2011/TTLT-BCT-BTNMT between MONRE and MOIT providing for management 
of import, export and temporary import-re-export of ODS in accordance with MP regulations dated 
30 December 2011, prescribes import quotas from 1 January 2012 to 31 December 2019 as follow. 
 

    Table 24: Import quotas for HCFCs in Viet Nam (2012-2019)  
Refrigerant/Year 

(tonnes) 
2012 2013 2014 2015 2016 2017 2018 2019 

HCFC-141b 500 300 150 0 0 0 0 0 

Other HCFCs 3,700 3,400 3,700 3,600 3,600 3,600 3,600 3,600 

 
In the initial workshop organized under the survey work, the NOU informed participants about the 
need for compliance with the HCFC phase-out schedule and of the planned corresponding import 
quota as captured below. 
 

Table 25: Import quota for HCFCs phase-out in Viet Nam up to 2040 

Refrigerant/Year 

(tonnes) 

2016 2017 2018 2019 2020-

2024 

2025-

2029 

2030-

2040 

HCFCs (22, 123, 225)  3600 3600 3600 3600 2600 1100 90 

 
Therefore, the input data for trend projections of HCFC consumption in Viet Nam are based on the 
results of the 2015 Stage II HCFC National Survey and the above-mentioned import quotas set or to 
be set by the Government of Viet Nam. 
 

Table 26: Input  data for HCFCs consumption trend projection up to 2030 

No. Item 

Year 

2012 2013 2014 
2015-

2019 

2020-

2024 

2025-

2029 

2030 

1 HCFC-22 2,933 3,254 3,517     

2 HCFC-123 3 54 19     

3 HCFC-141b 342 207 145     

4 HCFC-225 13 1 15     
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The figure below shows HCFCs consumption trends to 2030 based on the above inputted data. 
 

 
Figure 19: HCFC consumption trend in Viet Nam up to 2030 ï MP Scenario 

 
6.2. HFC consumption trend 
 
Based on the results of this national survey, HFC consumption in Viet Nam has significantly 
increased from 2011 to 2015 at an average rate of 34%. In 2011, total HFC consumption was about 
535 tonnes whereas the number in 2015 has tripled to more than 1,700 tonnes.   It is expected that 
the consumption of HFCs will continue growing due to a more dramatic HCFC phase-out expected 
first in 2020, and then onwards according to the Montreal Protocol schedule. 
 
Based on the feedback from the NOU on HFC consumption trends at the final workshop organized 
which was also supported by the participants, HFC consumption growth in Viet Nam was 
corroborated. The speed of growth will however eventually decrease due to the following: 

¶ Viet Nam will benefit from importing products from developed countries that have 
undertaken an earlier HFC phase-out, such as European Union countries, Japan and the US. 
In the longer term, alternatives to HFCs may be available; 

¶ The market will gradually react to technology change with time; 

¶ The NOU emphasized that Viet Nam does not yet have a big manufacturing sector. At first, 
conversion in manufacturing may require imports of a large quantity of HFCs (i.e. around 
30% on average). In the longer run when the conversion at the manufacturing level is 
finalized, maintaining a high growth rate of above 30% is not likely to happen.  

 
A likely example of the first two reasons for a slowdown in HFC growth is from the automobile 
industry.  It is expected that multinational carmakers will change MAC systems to HFO-1234yf.  
When that occurs, most local carmakers and joint ventures will follow suit.  Servicing demand with 
HFC-134a will peak, but quickly slow and decrease when this occurs.  
 
It is therefore assumed that the growth rate will slow down in time. It is projected that the average 
growth rate of HFC consumption in the following years up to 2030 will be about 10%. This rate is 
reasonable taking into account the actual trends in HCFC use. With this rate, total HFC consumption 
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in 2020 would reach more than 3,000 tonnes in 2020 and more than 5,000 tonnes in 2030 under a 
BAU scenario. 
 

 
Figure 20: HFC consumption trend in Viet Nam up to 2030 under BAU scenario 

 
It is important to note as well as the total HFC consumption data as per the HFC inventory may be 
underestimated given that the Viet Nam does not yet have a formal licensing system as it does for 
ozone depleting substances.  Moreover, the use of HS codes not delineated by substance may have 
also led to underreporting.    
 
Comparative trends of HCFC and HFC consumption in Viet Nam are provided in the next figure:  
 

 
Figure 21: HCFC vs. HFC consumption trends in Viet Nam up to 2030 
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HFC consumption trends can be further broken down into that of individual HFCs available in Viet 
Nam. Due to the great difference in the scale of different HFCs, they are divided into Major HFCs 
and Minor HFCs for better illustration. 
 
Major HFCs in Viet Nam include: HFC-134a, R-410A, R-404A and R-407A. HFC-134a which 
currently accounts for about 60% of total HFCs in Viet Nam is projected to continue growing at a 
higher rate than other HFCs due to its wide application in the RAC manufacturing and servicing 
sectors that have high HCFC phase-out potential (commercial refrigeration). It is expected that HFC-
134a will continue growing at the rate of above 20% in the next 2-3 years before slowing down to 
less than 10% growth up to 2024 and maintain a lower growth due to the impacts of HFC phase-out 
in the following years (HFC-134a has high GWP of 1,430 and is globally under phase-out in several 
applications). Other major HFCs are forecasted to maintain a similar growth rate of around 10%.  
 

 
Figure 22: Consumption trends of Major HFCs in Viet Nam up to 2030 

 
Minor HFCs currently used in Viet Nam include: HFC-32, R-507, HFC-23 and HFC-152a. HFC-
32 which was introduced to Viet Nam in 2014 and currently accounts for a small amount (about 2% 
of total HFCs in Viet Nam) is projected to increase at significant rates in the future. This is due to 
the fact that this substance is considered a good alternative for HCFC-22 in the AC manufacturing 
sector with a significantly lower GWP than the predominant AC coolant in use globally, R-410A. 
Under the Stage II HPMP, four AC manufacturers in Viet Nam will receive MLF funding for 
converting from R-22 to R-32 or R-290. 
 
In Viet Nam, about 60% of the market share belongs to imported ACs. The sale of R-32 ACs made 
by Daikin has increased significantly in recent years. Also, Viet Nam imports many ACs from 
Malaysia and Thailand, and Thailand has stopped manufacturing R-22 ACs since 2016 and 
converted primarily to R-32 AC (for its domestic market). Along with the increase in imports of R-
32 based AC in Vietnam, demand for R-32 for servicing will increase. 
 
There was a sudden change in the consumption of HFC-23 in 2013 which is imported to Viet Nam 
for fire suppression in the newly established manufacturing plant of Samsung Viet Nam in Thai 
Nguyen province. This was considered an anomaly and without additional large fire suppression 
projects, it is projected that consumption of this substance will not undergo significant change.   
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Figure 23: Consumption trends of Minor HFCs in Viet Nam up to 2030 

 
HFC emissions are also expected to significantly increase together with the growth trends in HFC 
consumption in Viet Nam as indicated in Section 5. According to the results of the survey, 
consumption of HFCs in Viet Nam in 2015 in CO2e is 3 million tons in 2015. The number is 
estimated to grow up to 10 million tons by 2030. 

 

 
Figure 24: Consumption trend of Minor HFCs in Viet Nam up to 2030 in CO2 eq 

 
With the projected average consumption of HFCs over 2020-2022 of 3,800 tonnes, and the 
established HCFC baseline for Viet Nam at about 3,520 tonnes, the HFC baseline for Viet Nam 
under the Kigali Amendment is estimated to be about 6,000 tonnes which is far higher than the 
current domestic consumption of HFCs. With the current level of technical capacity and 
manufacturing force, Viet Nam should not face any difficulties in meeting future HFC consumption 
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limits, although it still depends on the evolution and introduction of affordable, low-GWP 
alternatives. 
 
The analysis does see that in the long term when the consumption limits are further reduced, some 
challenges would be encountered.  Thus, local enterprises should be aware and be proactive in 
preparing themselves for conversion in favorable conditions and time periods. 
 
The projection also considers the impact of ongoing efforts under the UNFCCC, i.e. the Paris 
Agreement and Viet Namôs commitment in its NDC. Currently, HFC phase-out has not been 
considered as a contribution towards the national mitigation target in the NDC (8% of emission 
reduction compared to BAU, and up to 25% of emission reduction with international support). 
 
In consultation with the Designated National Authority of Viet Nam for the UNFCCC, the 
Department of Meteorology, Hydrology and Climate Change (DMHCC), at the final survey 
workshop, the Deputy Director General of the Department responded that HFC phase-out could 
make a great contribution for the country to meet NDC targets. However, further study would be 
needed to envisage the impacts of ratification of Kigali Amendment on Viet Namôs economy. 
 
This current analysis therefore assumes an 8% reduction from the BAU scenario to reflect the impact 
of the UNFCCC process on HFC consumption if the emissions resulting from the phase-out of 
substances is counted towards achievement of the NDC target of Viet Nam. The mitigation potential 
of 8% in the F-gas sector under UNFCCC was proposed on the basis of equal distribution of the 
NDC target in relevant sectors for illustrative purposes. The projection was presented at the final 
workshop.  
 

 
Figure 25: HFC consumption trends under different scenarios 
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Another set of projections were made using the HCFC consumption data collected through the 2015 
Stage II HPMP National Survey in RAC manufacturing and servicing, and the foam and other 
HCFC sectors: 
- Refrigeration Manufacturing and Assembly; 
- Air - Conditioning Manufacturing and Assembly; 
- RAC servicing; and 
- Foam sector.  

 

Trend projections for Refrigeration M anufacturing and Assembly  
 
Assuming an 8% annual decrease of HCFC consumption in the refrigeration manufacturing and 
assembly sector as per the 2015 HCFC Survey in the RAC sector, the consumption of HFCs, 
especially HFC-134a will continue to increase in the following years up to 2028 when Viet Nam is 
obligated to phase down HFCs. The average growth rate for HFC-134a in this sector will be around 
6% due to increase demand of domestic refrigerators while the growth for R-404A is at a littler 
higher rate of acceleration (averaged at 11%) due to the more stringent phase-out requirements on 
HCFC-22. Other HFCs maintain a growth of less than 10%.  

 

 
Figure 26: HFCs vs. HCFCs consumption trends in Refrigeration Manufacturing and Assembly sector 

 

Trend projection for AC M anufacturing and Assembly  
 
According to the 2015 HCFC Survey in the RAC sector, HCFC-22 consumption in the AC 
manufacturing and assembly sector will continue to increase at the average rate of 8% before 
mandated reductions occur under the HCFC phase-out scheme by the government. 
 
HFC-134a will increase at the average growth rate of about 10% due to increase demand in the 
MAC subsector. R-410A will  also increase at similar rate. It is also projected that with the funding 
from the MLF for the Stage II HPMP in Viet Nam, domestic AC manufacturers will successfully 
convert to the use of HFC-32 from 2018 onwards. 
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Figure 27: HFC vs. HCFC consumption trends in AC Manufacturing and Assembly sectors 

 

Trend pro jections for RAC Servicing  
 
The change from HCFC-22 consumption in the RAC servicing sector will not be as sharp as in the 
RAC manufacturing sector due to its widespread use but at a small scale. Furthermore, this sector 
will eventually change as result of the conversion process in the RAC manufacturing sector. 
Therefore, for the purposes of this survey, it is estimated that the HCFC consumption in this sector 
will continue to increase at the average rate of around 2% before obligations under the HCFC phase-
out scheme by the government kick-in. 
 
In the RAC servicing sector, the consumption of HFC-32 will dramatically increase at an average of 
25% due to high demand for servicing the growing imports of HFC-32 AC and from HCFC phase-
out in the AC manufacturing and servicing sectors. HFC-134a, R-404A, R-410A, R-507 and R-407C 
will increase at the average growth rate of around 10% due to increase demand in the market to 
serve the sectorsô development and HCFC phase-out process.   

0

50

100

150

200

250

300

350

400

450

2010 2015 2020 2025 2030

[t
o

n
  

o
f 

H
F

C
s]

Year

HFC and HCFC Consumption Trends in Air-Conditioning 
Manufacturing and Assembly

HFC-134a HFC-404a HFC-407c HFC-410a

HCFC-22 HCFC-123 HFC-32



 

 56 

 
Figure 28: HFC vs. HCFC consumption trends in the RAC servicing sector 

 

 

Trends for the Foam sector 
 
Projections using 2015 HCFC survey data for the foam sector, shows a decrease in the consumption 
of HCFC-141b in pre-blended polyol due to Stage II HPMP interventions. As a result, the 
consumption of cyclopentane is expected to grow, but other alternatives may also be introduced 
(HFOs and water-blown) excluding HFCs ï where enterprises receive MLF funding.  Enterprises 
that are not beneficiaries of the Stage II project can choose HFC alternatives as they wish under the 
current regulatory system. 
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7. LOW-GWP ALTERNATIVE TECHNOLOGIES  

This section presents a brief review of existing low-GWP alternatives to HCFCs and HFCs. 
 

7.1. Refrigeration Manufacturing and Assembly 
 
There are several lower to no-GWP alternative technologies in the refrigeration manufacturing and 
assembly sector, however there is at present not one low-GWP refrigerant solution that can suit all 
applications across the sector. Some of these refrigerants are already available or are being tested.   
 

7.1.1. Domestic and small-scale commercial refrigeration 

 
Currently, HFC-134a and HC-600a are used in Viet Nam. HFC-134a has a GWP of 1,430 which is 
leading many companies in developed countries to shift to alternatives.  Some alternatives include: 
HC-600a, CO2, HFO-1234yf, HC-441a4 or HFC blends. Among the alternatives, HC-600a has been 
tested in Viet Nam through a GEF project and has potential for replacement for HFC-134a in some 
applications. 
 

7.1.2. Commercial/Industrial and transport refrigeration 

 
There are several HFCs that are currently used for manufacturing commercial, industrial and 
transport refrigeration equipment including HFC-134a, R-404A, R-407C, R-410A and R-507. They 
all have high GWP values. The recommended lower GWP alternative technologies include: R-717, 
R-744, HC-290, HC-600a and HFC-32/HFC-32-HFO blends. Among the alternatives, R-717 is 
being used for large capacity equipment in non-residential areas. R-744, HC-290 and HC-600a also 
have high potential for replacement of high GWP HFCs in this sector, taking into account safety 
issues (for HC) ï questions of application, location, size and technical capacity of the user impact 
the suitability/commercial viability of the alternative. 

 

7.2. Air -Conditioning Manufacturing and Assembly 

There are now several alternative technologies to high GWP HFCs in the AC manufacturing and 
assembly sector. 

7.2.1. Residential ACs 

The current potential alternatives for Viet Nam to the globally established R-410A, would be HC-
290 and HFC-32.  To date, only R-410A and HFC-32 units appear to be penetrating the Viet Nam 
market.  

7.2.2. Chillers and Commercial AC 

There are several HFCs that are currently used for manufacturing commercial, industrial and 
transport refrigerators including HFC-134a, R-404A, R-407C, and R-410A. The recommended 
alternative technologies include: HFC-32, HFC-32-HFO blends, HFO-1234yf, HFO-1234ze and 
HFO-1233zd. HFOs appear to be currently the next commercialized solution for low GWP ODS 
alternatives in this sector in limited markets (non-Art. 5 Parties) although HFC-32 is under testing 
including through demonstration projects funded by the MLF. 

7.2.3. MAC- Auto industry 

For MAC in the auto industry, HFC-134a and HFO-1234yf are currently being used as ODS 
alternatives. HFC-134a is poised to be phased out using alternative technologies such as: HFO-
1234yf, HFC-152a, CO2 or AC6 blend (CO2/HFC/HFO) but the exact timing is not known. 

                                                 
4 http://www.igsd.org/documents/HFCSharpeningReport.pdf   

http://www.igsd.org/documents/HFCSharpeningReport.pdf
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Currently HFOs or low GWP ODS alternatives have been introduced but not yet widely 
commercialized due primarily to high cost.    

7.2.4. MAC- Public transport 

For mobile air-conditioning in public transport, HFC-134a and R-407C are currently being used as 
ODS alternatives. Both HFCs have high GWPs and could be replaced through alternative 
technologies such as: HFO-1234yf, HFC-152a, CO2 or AC6 blend (CO2/HFC/HFO).  
 

Table 27: Existing and alternative technologies in the MAC Sector 

Substance GWP100yr Energy efficiency Features Market  

Current HFCs in use 

HFC-134a 1,300 Baseline 
Low flammable, 

non-toxic  
Popular 

R-407C 1,525 Equivalent 
Low flammable, 

non-toxic 
Used for trains 

HFO-1234yf <1 Equivalent Flammable 
Newly used for luxury 

cars 

Alternatives  

HFO-1234yf <1 Equivalent Flammable 

Not yet popular due to 

high cost (60$/kg  

HFO-1234yf compared 

with 7$/kg HFC-134a) 

HFC-152a 120 ~10% improvement Flammable 
Newly tested, not yet 

commercialized  

CO2 1 Lower - 
Newly tested, not yet 

commercialized 

AC6 blend 

(CO2/HFC/HFO) 
~130 Equivalent - 

Newly tested, not yet 

commercialized 

7.3. Foam 

HFCs are not reported to be in use in the foam sector in Viet Nam. The substances in use include: 
HCFC-22 and HCFC-141b pre-blended polyol, cyclopentane and water blown (CO2) technology. 
Cyclopentane and water blown technologies were introduced to Viet Nam through the 
implementation of the Stage I HPMP. Besides cyclopentane/iso-pentane and water blown 
technologies, methylal/methyl formate and HFO-1234ze/HFO-1336mzz are also potential 
alternatives for the phase out of HCFC-22 (for XPS) and HCFC-141b blended polyol in the foam 
sector ï depending on the application. 

  Table 28: Existing and alternative technologies in the foam sector 

Substance GWP100yr Features Market  

Current Substances in Use 

HCFC-22/ HCFC-141b pre-

blended polyol 

1,810 

725 

Non-flammable, 

safe 

Traditional substance for production 

of PU foam, XPS foam  

Cyclopentane <11 Flammable 
Being used for gradual phase-out of 

HCFC-141b 
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Water blown (CO2) 1 Non-flammable Being used for low quality foam  

Alternatives 

Cyclopentane/ 

Iso-pentane 
<11 Flammable Popular, high safety requirement  

Water blown (CO2) 1 Non-flammable Popular for low quality foam  

Methylal/  

Methyl formate 

9 

<25 

Flammable when 

not being 

blended  

Quite popular for flexible foam 

HFO-1234ze/  

HFO-1336mzz 
<1 Low flammable  Not yet popular due to high cost 

 

7.4. Summary of Alternative Technologies  
 
The following table summarizes potential alternative technologies to be considered to phase out 
HCFCs while avoiding growth of HFCs in Viet Nam in the longer term.   
 

Table 29: Potential alternative technologies for  Viet Nam 

Alternative  

Domestic/small-

scale 

commercial 

refrigeration  

Industrial/ 

Commercial/ 

Transport 

refrigeration  

Residential/ 

small scale 

commercial  

AC 

Chillers and 

Commercial 

AC 

MAC  Foam 

HC HC-600a 
HC-600a/ HC-

290/ HC-1270 
HC-290    

HFC having 

lower GWP  
 HFC-32 HFC-32 HFC-32 

HFC-

152a 
 

R-744 (CO2) CO2 CO2   CO2 CO2 

HFO 

HFC/HFO 

blends 

HFO-1234yf 
HFC32 - HFO 

blends 

HFC-32 - 

HFO blends 

HFO-1234yf/ 

HFC32-HFO 

blend 

HFO-

1234yf 

HFO-1234ze/  

HFO-1336mzz 

R-717 (NH3)  NH3     

Other      

Cyclopentane/ 

iso-pentane/ 

Methylal/ 

Methyl 

formate 

 
One of the greatest challenges for the phase out of ODS and avoidance of high GWP HFCs in 
developing countries in general and in Viet Nam in particular is the matter of cost. The following 
table shows the price range of the chemicals that have been imported to Viet Nam. 
 

Table 30: Price range of most common HFCs entering Viet Nam 

No Chemical 
Price 

(USD/kg) 

1 HFC-23 18.0-25 
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2 HFC-32 1.85-8.92 

3 HFC-123 8.0-20.3 

4 HFC-134a 1.80-11.3 

5 R-404A 2.9-7.99 

6 R-407C 3.19-11.63 

7 R-410A 2.8-6.0 

8 R-507 3.76-4.78 

 
Countries that supply HFCs to Viet Nam include the US, United Kingdom, Thailand, China, Taiwan, 
Singapore, Malaysia, Korea and others.  Of these, suppliers from China tend to have the lowest 
price. The substances above are widely available with the exception of HFC-23.   
 
In terms of products containing ODS and ODS alternatives, some prices were collected from the 
market on the more popular sizes of residential air-conditioning (between 9000 and 24,000 BTU) 
with available refrigerants (R-22, HFC-32 and R-410A) and of domestic refrigerators (both R-134a 
and R-600a based).   
 
Although there are available alternatives to R-22 ACs and refrigerators in Viet Namôs market, these 
have high product prices and usually use inverter technology.  It can be seen that in general, the cost 
for ACs using HFCs is generally about 30-70% higher than R-22 equipment. As the HCFC phase-
out process becomes more stringent and ODS alternatives are more readily available in Viet Nam, it 
is expected that the price for R-22 and R-22 consuming equipment will become less competitive and 
HFC-based equipment will become more price competitive.  
 
The situation is different for domestic refrigerators. It was found that there is not much difference in 
price between R-134a refrigerators and HC-600a refrigerators.  HC-600a is only imported from 
Japan while R-134a refrigerators are imported from Thailand or neighboring countries and they are 
still more dominant in the market.  Nonetheless, HFC phase-out in this sector might be one of the 
easier targets for the country as a way to eventually reduce overall HFC use once Kigali is applicable 
and in effect for Viet Nam. 
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8. GAP ANALYSIS  

Analysis of data obtained from different sources and different approaches under this survey has been 
conducted in order to check the accuracy and consistency of data derived, as well as determine what 
data gaps remain.  The major gaps found are presented below. 
 

¶ Sector/subsector gaps:  
With the top-down approach, the authorities manage imported chemicals by chemicals themselves, 
not by the sectors of applications. Therefore, the main data upon which the final survey findings are 
based, do not automatically align with the distribution of consumption across sectors as presented in 
the report. 
 
With the bottom-up approach, the survey spanned all major sectors and subsectors expected to 
consume ODS or alternatives such as HFCs. The coverage of the sectors and subsectors of 
applications was also cross-checked with authorities, experts, traders and users during the survey. It 
appears that there are no missing sector/subsectors of HFC usage in Viet Nam.  
 
¶ Data gaps 

As reflected in the survey results, there are data gaps in each sector/subsector surveyed as is seen 
when comparing the three main sources of data (refer to Table 12: Comparison between data from 
Questionnaire Survey (QS) and Custom data (Cust.).  

The gaps are attributed to the following factors: 
o Importers/ traders did not provide full information on their customers and sale volumes; 
o Some enterprises did not provide feedback; and, 
o Import volume is not fully sold within the imported year. 

 
To minimize the amount of missing data, different methods were used including: 

o Close consultation with and support from the NOU throughout the survey process in order to 
gain better access to enterprises and relevant stakeholders as well as to receive expertise 
insights and approaches; 

o Intensive follow-up with respondents/targets via telephone and e-mail; 
o Conducting additional site visits (in some sector, site-visits were conducted to all users 

(100% coverage) and even to non-users of ODS alternatives); 
o Conducting interviews with experts, traders, users to cross-check information and receive 

feedback on missing information; and 
o Analysis and comparison of the data collected/derived from different sources.  

Data gaps at the national level could occur if there are: 

(1) illegal imports of chemicals not declared to the authorities. However, the current import-tax tariff 
applied for HFCs and ODS alternatives is within the range of 0-5% of the importing prices 
(depending on the country of origin). With this low tax rate, the motivation for illegal import is 
likely very low. No news and information on the illegal import of HFCs and ODS alternatives is 
available to date.  

(2) mis-declaration of imported chemicals. It is the responsibility of the importers to declare 
imported goods correctly and the Customs Department is in charge of enforcing the management of 
import activities to dissuade misconduct, when the chemicals are correctly declared in name and 
quantities.  

(3) Customs may not have a 100% coverage of imports entering Viet Nam, as is related to (2) above.  
It is not clear if certain new HFC blends have entered into Viet Nam and this may be a possible 
reason if so. 
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¶ Management gaps 
The survey recognizes and shows that the current approach to managing chemicals imported into 
Viet Nam is a vital source to derive information on HFCs supplied annually. Under current practice, 
the management of HFCs fall under the Chemicals Law that mainly requires declaration forms to 
import/export as of the chemicals. The current databases at the two mandated authorities (Viet Nam 
Chemicals Agency and Customs of Viet Nam) use the same HS Codes, therefore the data of declared 
chemicals that are derived from the two systems are compatible. 
 
However, the format of the two databases is different.  This could be potentially improved in order 
to make the databases fully compatible and interchangeable. It also would be beneficial if MONRE 
had some type of role in the reporting in the interim period (until Viet Nam is ready to ratify Kigali) 
given that at the moment it has no role in the current management system of these substances, 
neither as chemicals or GHGs.  
 

¶ Recommendations for the management of HFCs in Viet Nam after the Government 

ratifies the Kigali Amendment and its entry into force 
 
Before the Kigali Amendment enters into force and ratification by the Government of Viet Nam, 
there will be no requirement to change the current management practice of the import and use of 
HFCs. However, once both occur, the current management system will require modification in order 
to accurately track import and consumption of HFCs to establish baseline levels and eventually 
fulfill phase down obligations as well as reporting obligations under the UNFCCC (on emissions). 
 
Based on consultation with the NOU and relevant stakeholders at the final workshop, recommended 
policy measures for management of HFCs in Viet Nam in the future, if the Government ratifies the 
Kigali Amendment, include: 

o Add HFCs to the list of goods subject to conditional import and use in Viet Nam under 
existing laws (Law on Environment Protection, Law on Chemicals, Law on Foreign Trade 
Management, etc.) 

o Establish and operate a licensing system for import, export, temporary import for export of 
HFCs by integrating HFCs in the current quota and import/export licensing system of 
HCFCs; 

o Determine the sectors and subsectors where alternative technologies are commercially 
available and at what time period (prioritization) 

o Determine quotas on HFCs based on the prioritization exercise and in accordance with the 
phase-down schedule when it comes into effect (expectedly since 2023); 

o Restrict or prohibit establishment of new enterprises using HFCs in manufacturing when 
there are suitable conditions; 

o Control and prohibit the import of HFC-containing equipment when there are suitable 
conditions in consideration of international trade agreements that Viet Nam belongs to. 

 
At the final workshop, the Government stressed that Viet Nam would first consider whether and 
when to approve the Kigali Amendment before establishing a more formal system to manage HFCs, 
although it was clear that any system would be similar to the management system for HCFCs.   
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9. CONCLUSION 

The survey was conducted in accordance with an agreed strategy and methodology. A final set of 
data was compiled for the years 2011-2015 across the different HFCs based on a database derived 
from two approaches ï top-down and bottom-up. Analysis of the data was conducted to find the gaps 
and missing information. Overall, no major gaps and/or data conflicts were found.  
 
Regarding survey results, it has been confirmed that the RAC manufacturing and servicing sector is 
currently the most intensive in consumption of HFCs in Viet Nam, over other sectors including the 
glass and the fire suppression sectors (the foam sector only uses HCFCs and other ODS 
alternatives). 
 
Currently, the management of all HFCs and some other ODS alternatives falls under the declaration 
process managed by the Viet Nam Chemicals Agency of MOIT and Customs. Without any 
additional control measures, annual total import data of HFCs can be obtained from respective 
databases, noting however that HS codes are limited to two despite the many HFCs and HFC blends 
in the market.   These two sources are sufficient in the short term to at least provide Viet Nam with 
information on growth and market trends.  These do not, however, allow for determination of sector 
level use of these substances. 
 
If  the Government decides to ratify the Kigali Amendment in the near future, the country will be 
required to establish and implement a system for licensing the import and export of new, used, 
recycled and reclaimed controlled HFCs under Annex F by January 1, 2019. Therefore, the 
Government may want to consider preparing for establishing such a system when determining when 
and whether to ratify the amendment. This will allow the Government to understand import and 
usage patterns in the future, establish a realistic and accurate baseline, and be better prepared when 
controls begin. Stakeholder consultations under this survey confirmed that a similar system that is 
applied to HCFCs should be introduced to benefit from the more than 20 years of ODS phase-out 
management experience. MONRE, jointly working with other ministries, especially MOIT and the 
Customs, would consequently be in charge of proposing such a management system.  
 
As HFC use is growing rapidly in Viet Nam ï tripling in only five years and poised to replace a 
large chunk of the 3,400 tonnes of HCFCs currently in use, and given that HFC emissions are also 
controlled under UNFCCC, the phase down of HFCs has the potential to significantly contribute to 
the national mitigation target in NDC and as such could be considered as part of national efforts to 
mitigate GHGs as stated in NDC. Furthermore, the inventory of HFCs as a GHG should be included 
in regular National GHG Inventories and BURs under the UNFCCC. 
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