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1. Introduction 

 

Refrigerants are used in a wide variety of heating, ventilation, air conditioning, and refrigeration (HVAC&R) 

equipment. The current generation of refrigerants, Hydrofluorocarbons (HFCs), have zero ozone depletion 

potential; however, when released to the atmosphere, they have significant global warming potential 

(GWP). HFCs are historic replacements for many of the ozone depleting substances (ODSs) which are now 

being phased out under the Montreal Protocol. The fluorinated hydrocarbons were introduced largely as a 

result of ozone depleting substances. .  

Figure 1.Generation of Refrigerants and its alternatives  

Hydrofluocarbons (HFCs) are man-made fluorinated chemicals that do not deplete the ozone layer but are 

greenhouse gases listed under the United Nations Framework Convention on Climate Change (UNFCCC 

/Kyoto Protocol and many of them have high Global-Warming-Potential (GWP). Table 1 below indicates the 

various HFCs with corresponding GWPs. 
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HFC or HFC 

Blend 

Chemical Name-Blends  

 

ODP GWP (100 

years) 

HFC-32  Difluoromethane 0 675 

HFC-125  Pentafluoroethane  0  3500 

HFC 43-10mee decafluoropentane 0  1640 

HFC-134a  tetrafluoroethanol  0 1430 

HFC-143a trifluoroethanol  0  4470 

HFC-152a 1,1-difluoroethanol 0  124 

HFC-161  Ethyl fluoride 0  12 

HFC-227ea  Heptafluoropropane  0  3220 

HFC-245fa  1,1,1,3,3-pentafluoropropane 0  1030 

HFC-365mfc ,1,1,3,3-pentafluorobutane 0  794 

R-404A HFC-125 / HFC-143a / HFC-134a (44.0 / 52.0 / 4.0)  0  3900 

R-407C  HFC-32 / HFC-125 / HFC-134a (23.0 / 25.0 / 52.0)  0  1800 

R-410A  HFC-32 / HFC-125 (50.0 / 50.0) 0  2100 

R-417A  HFC-125 / HFC-134a / R-600 (46.6 / 50.0 / 3.4)  0  2300 

R-507A  HFC-125 / HFC-143a (50.0 / 50.0)  0  4000 

R-508B  HFC-23/ FC-116 (46.0/54.0)  0  13000 

R-290  Propane  0   20 

R-600  Butane  0  20 

R-717  Ammonia  <1 

Table 1: List of HFCs and blends  

 

2. Problem statement  

 

HFCs are potent greenhouse gases used as alternatives to ozone-depleting substances (ODS) being 

phased out under the Montreal Protocol. Atmospheric observations show that the abundance of HFCs in 

the atmosphere is increasing rapidly. The emissions of high-GWP HFCs are increasing very rapidly at 
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about 10-15% per year (Velders et al. 2014).The recent growth in emissions of HFCs at 8-9% per year is 

notably greater than the recent increases of about 4% per year in the case of CO2
 and about 0.5% per year 

in the case of methane. According to Velders et al. (2014) if no measures are taken, HFCs have been 

estimated to amount to 9-19% of total CO2 emissions by 2050. Noting that in the country currently HFCs 

are not controlled. 

 

3. Objectives 

 

 To develop HFC Management Regulations as a proactive measure towards the looming 

Amendment of the Montreal Protocol which intends to phase-down HFCs 

 To reduce HFC emissions which have an impact climate change 

 To discuss the South African HFC Management approach, control of consumption and regulatory 

framework 

 

4. Montreal Protocol and its Amendments 

 

South Africa has ratified the Vienna Convention and the Montreal Protocol with all its amendments to 

manage and control the consumption of the substances that deplete the ozone layer. Below is the list of 

amendments made to the Montreal Protocol. 

 London Amendment: The London Amendment has been ratified by 197 parties. Meeting of the 

Parties (MOP) 2 also established the Multi-lateral Fund (MLF), which meets the incremental costs 

incurred by Article 5 countries in implementing the Protocol’s control measures and finances 

clearinghouse functions. The Fund is replenished every three years. 

 Copenhagen Amendment: (Meeting of the Parties 4) meeting held in Copenhagen, Denmark, in 

1992, delegates tightened existing control schedules and added controls on methyl bromide, 

hydrobromofluorocarbons and hydro chlorofluorocarbons (HCFCs). CFCs: phase out by 1995 

Halons: phase out by 1993 Carbon Tetrachloride: phase out by 1995. 
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 Montreal Amendment: (Meeting of Parties 9) held in Montreal, Canada, in 1997, delegates 

agreed to: a new licensing system for importing and exporting ODS, in addition to tightening 

existing control schedules; and banning trade in methyl bromide with non-parties to the 

Copenhagen Amendment. 

 Beijing Amendment: (Meeting of the Parties 11) held in Beijing, China, in 1999, delegates agreed 

to controls on bromochloromethane, additional controls on HCFCs, and to reporting on methyl 

bromide for quarantine and pre-shipment applications. The Beijing Amendment has been ratified 

by 196 parties. 

 

South Africa has ratified the Kyoto Protocol on 31st July 2002, but, as a developing country does not have 

targets under the protocol. 

 Kyoto Protocol: Kyoto Protocol require Parties to estimate emissions by sources and removals by 

sinks of six direct GHGs that are not controlled by the Montreal Protocol: CO2, methane (CH 4), 

nitrous oxide (N 
2O), HFCs, Perfluorinated compounds (PFCs) and Sulphur Hexafluorides (SF). 

 

     4.1 Amendment of Montreal Protocol (HFC Management and phase-down) 

 

The discussion among Parties for the past five (5) years is to Amend the Protocol to phase-down HFCs (i.e. 

non ozone depleting substance with no ozone depleting potential). To-date the European Union, Japan and 

the United States have voluntarily taken steps to control the consumption of HFCs. The F-Gas Regulations 

are already in place to manage and control consumption in the Europe Union. Various Parties which 

include European Union and its member States, North America (i.e. United States, Mexico and Canada), 

some Island States and India have submitted proposals (see Annexure A) to amend the Montreal Protocol 

to phase-down HFCs. Challenges to the Amendment have been discussed at length and are still on-going, 

such as technically and feasible alternatives to HFCs, funding for the phase-down, availability of HFC 

alternatives etc. Tp-date discussions are underway on funding mechanisms and related matters. 
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5. Brief over view of the HFC Exports and Imports in South Africa from 2007-2014 

 

(a) Exports data  

South Africa does not produce any non-ozone depleting substances (i.e. HFCs). A few companies that 

export HFCs were identified. The frequent exports are for neighboring countries mentioned Figure 2 below;

 

Figure 2: Frequent exports neighboring countries 

The exports information allows the National Ozone officer to monitor the HFC export quantities that actually 

sent out from the country. The exports of Non ODS are made by persons who are registered in the 

Importers and Exporters Registry, in accordance with International Trade Administration Act (Act 71 of 

2002). 
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Figure 3: HFC export data for South Africa 2007-2014 

The trends above indicate that HFC R-134a has been constantly increased since 2010 to 2014 export data 

report. The HFC used in the refrigeration and air conditioning (RAC) market (HFC-134a and HFC blends) 

are not summited to any repackaging process in the country. They are imported in containers in the same 

presentation that will reach the end users (cylinders from 10.9 to 13.6 kg).The report also indicated that 

after 2010 other HFC and HFC blends started to peak on the be exported to neighboring countries.  

Constant growth on HFC blends R404a from 2011 till 2014. R-404a has 3800 GWP but is the widely used 

for refrigeration systems, commonly used in low-temperature commercial systems such as those used in 

supermarkets. HFC R-507c and blends R-410a showed compounded growth rate in the years 2012 -2014. 

However exports of HFC and blends are far below imports during the development of survey. 
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(b) Import data 

The country has approximately twenty four (24) companies that import HCFCs in the country. These 

companies are understood to be also importing HFCs. However, China has been the traditional source of 

HFCs import into the country. South Africa has been understood to be one of the countries where demand 

for air conditioning and refrigerants is frequently growing due to population growth and gradual increase in 

temperature (e.g. heat waves) as impact of global warming. Table 2 below indicates import quantities in 

metric tonnes ofHFCs in pure and blended form.  

Table 2: South Africa HFC imports have grown significantly over the past 7 years and without 

action this growth is expected to continue 

 

During the development of HFC Inventorya significant increase has been noticed in total of HFC imports, 

since 2008-2014. Among these imports of HFC- R134a, R-404a, and R-507c were most notable imports. 

However HFC blend R410a and R152a showed inconsistent import trends.  

 HFC IMPORT IN SOUTH AFRICA FROM 2007-2014 

(figures below are on Metric tonnes(Mt)) 

  HFC 2007 2008 2009 2010 2011 2012 2013 2014 Total GWP 

100 

year 

R134a 557.7 461.92 484.87 606.68 697.42 845.64 881.79 916.94 5452.96 1,430 

R152a 10.22 20.44 40.88 19.71 61.04 75.94 59.64 58.8  346.67 124 

R404a 110.65 137.02 147.09 182.63 188.13 266.09 350.97 444.13 1826.71 3,800 

R407c 9.92 17.38 38.2 26.71 49.69 67.61 69.41 72.3 351.22 1,800 

R410a 14.46 14.65 39.37 84.77 49.33 67.29 131.11 190.79 591.77 2,100 

R507c 119.27 135.39 162.65 182.13 154.62 177.88 214.94 177.76 1324.64 4,68 

R417 0.98 0.45 2.14 5.14 13.96 3.56 0.23 59.89 86.35 2346 

R23 1.19 1.21 0 1.5 0.76 1.52 1.91 48.48 56.57 11,700 

Total  824.39 788.46 915.2 1109.27 1214.95 1505.53 1710 1969.09 10036.89 

(Mt) 
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6. Trends Analysis 

The trends from HFC inventory for the period of seven 7 (2007-2014) indicated that HFC consumption for 

the past seven years has been grown significantly and without action this growth will increase continuously. 

The trends from HFC inventory reported for the past 7 years, about 10036.89 (Metric tonnes) has been 

imported to the country. South African HFC consumption is understood in the same way as in the Montreal 

Protocol: the sum of imports minus exports. As reported in the export report not much export data was 

presented. 

 

Figure 4. Total HFC Consumption (2007-2014) 

 

Consumption, dominated by imports, reflects a concentration of three main substances: HFC-134a, R-404a 

and R-507A. However, R-134a has been reported as the highest HFC substance that has been imported. 

This might be, because R134a has been reported as the most successful alternative of R-22 which is 

commonly used in mobile air-conditioning sector and the stationary air conditioning sector. The trends also 

indicate that insignificant amount of HFC has been exported to the neighboring country. This also indicates 

that significant amount of HFC was distributed within the Country..R134a is used in domestic refrigeration 

and other vapour compression systems as it was identified as a replacement to CFC-12 and R-22, keeping 

in view its zero ozone depleting potential (ODP). R134a has 1430 global warming potential per 100 year, 

which is relatively high.  
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7. Regulatory Framework 

The legal framework and the relevant legislations applicable to Non-ODSs (i.e. HFCs) in South Africa are 

as follows: 

Regulation  Function 

 

International Trade Administration Act (Act 71 of 

2002) 

Import and Export Control of HFCs  

South African Revenue Service: 

Customs and Excise Act, 1964 (Act No. 91 of 

1964) 

To provide for the levying of customs and excise 

duties and a surcharge; for a fuel levy, the prohibition 

and control of the importation, export or manufacture 

of certain goods; and for matters incidental thereto. 

Department of Labour: 

Occupational Health and Safety Act Number 85 

of 1993 

 

The regulations define an authorized person as one 

who registered with South African Qualification and 

Certification Committee for Gas Installers as 

competent within the scope of work for refrigeration. In 

the refrigeration and air conditioning industry they 

have defined 3 basic categories within the scope of 

refrigeration work as defined in SANS 10147-2014 

The South African Climate Change Response 

Policy Implementation 

 

South African National Climate Change Response 

White Paper and other sectoral strategies, it is 

foreseen to curb greenhouse gas emissions by 34% by 

2020 and 42% by 2025 below the business-as-usual 

scenario, subject to the provision of international 

support 

Table 3. List of Regulatory Framework  
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8. Compliance Monitoring to provisions of HFCs related Legislation/ Regulations 

 

 South Africa only controls the imports and exports of HFCs through ITAC Import/Export 

Regulations, 2012, i.e. for one to import such substances one requires to apply for an import permit 

through the Department of Environmental Affairs for a recommendation. 

 SANS 10147 on pressurised equipment 

There is presently no law that prohibits neither restricts quantities of HFCs imported or exported. 

 

9. Socio-Economic Impact Assessment System (SEIAS) 

 

In South Africa, Cabinet decided on the need for a consistent assessment of the socio-economic impact of 

policy initiatives, legislation and regulations in February 2007. The approval followed a study commissioned 

by the Presidency and the National Treasury in response to concerns about the failure in some cases to 

understand the full costs of regulations and especially the impact on the economy.  

 

 To implement the Cabinet decision, from 1 October 2015 Cabinet Memoranda seeking approval for draft 

policies, Bills or regulations must include an impact assessment that has been signed off by the SEIAS 

Unit. Cabinet Memoranda have been reviewed for departments to include information generated by the 

SEIAS in the recommendations. 

 

 The implementation of SEIAS is overseen by an Interdepartmental Steering Committee made up of Senior 

Officials of the Presidency (Cabinet Office), DPME, Economic Development Department, National 

Treasury, Department of Trade and Industry, Department of Environmental Affairs, Department of Labour, 

Department of Public Service and Administration, Department of Social Development, State Security and 

the Chief State Law Advisors. The Steering Committee is intended to provide guidance and support and to 

oversee the implementation of SEIAS. DPME is responsible for the establishment of a SEIAS unit to ensure 

the implementation, quality control and capacity support for SEIAS across government.  
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SEIAS aims at: 

 Minimising unintended consequences from policy initiatives, regulations and legislation, including 

unnecessary costs from implementation and compliance as well as from unanticipated outcomes.  

 Anticipating implementation risks and encourage measures to mitigate them.    

For the proposed Amendments for the Regulations Regarding the Phase-out and Management of Ozone 

Depleting Substances SEIAS will be undertaken to determine the costs and benefits of the  amendments of 

the Regulation. 

 

10. Conclusion 

  

 In the process of developing law to regulate and manage HFCs, South Africa needs to radically engage in 

discussions that will ensure that the environment, livelihood and economy is preserved. This can be 

achieved through platforms where Stakeholders can exchange views and ideologies for purposes of 

advancing environmental and socio-economic agenda of South Africa. 
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Annexure A 

 

Summary of the HFC amendment proposals submitted by Canada, Mexico and the 

United States (North American proposal), India (Indian proposal), the European 

Union and its member States (European Union proposal) and some island States1 

(Island States proposal)2  

 

 North American proposal Indian proposal  European Union proposal Island States proposal 

 Non-Article 5 

parties 

Article 5  

parties 
Non-Article 5 parties 

Article 5  

parties 

Non-Article 5  

parties 

Article 5  

parties 

Non-Article 5  

parties 

Article 5 

parties 

Baseline 

consumption 

Average HFC 

consumption plus 

75% of average 

HCFC 

consumption in 

2011–2013 

(CO2-eq) 

Average HFC 

consumption plus 

50% of average 

HCFC 

consumption in 

2011–2013 

(CO2-eq) 

Average HFC 

consumption in 

2013–2015 plus 25% 

of the HCFC 

baseline* 

consumption  

(CO2-eq) 

Average HFC 

consumption in 

2028–2030 plus 

32.5% of the HCFC 

baseline** 

consumption 

(CO2-eq) 

Average HFC consumption 

in  

2009–2012 plus      45% of 

average HCFC consumption 

allowed under the Protocol 

in 

2009-2012 

(CO2-eq) 

Average HFC and     

HCFC consumption in 

2015–2016  

(CO2-eq) 

Average HFC 

consumption in  

2011-2013 plus  

10% of the HCFC 

baseline* 

consumption 

(CO2-eq) 

Average HFC      

consumption in  

2015–2017 plus  

65% of the                     

HCFC  baseline** 

consumption 

(CO2-eq) 

Baseline 

production 

Average HFC 

production plus     

75% of average 

HCFC production 

in  

2011–2013  

(CO2-eq) 

Average HFC 

production plus 

50% of average 

HCFC production 

in 2011–2013 

(CO2-eq) 

Average HFC 

production in      

2013–2015 plus    

25% of the        

HCFC baseline* 

production 

(CO2-eq) 

Average HFC 

production in  

2028–2030 plus 

32.5% of the HCFC 

baseline** 

production  

(CO2-eq) 

Average HFC   production 

in            2009–2012 plus          

45% of average HCFC 

production allowed   under 

the Protocol in 

2009-2012 

(CO2-eq) 

Average HFC     

production in  

2009–2012 plus            

70% of average HCFC     

production in             

2009–2012 

(CO2-eq) 

Average HFC 

production in 

 2011–2013 plus  

10% of the HCFC 

baseline* production 

(CO2-eq) 

Average HFC  

production in  

2015–2017 plus  

65% of the HCFC 

baseline** production 

(CO2-eq) 

*1989 HCFC 

levels+2.8% of 1989 

** Average  

2009–2010 levels 

*1989 HCFC 

levels+2.8% of 1989 

** Average  

2009–2010 levels 

                                                           
1 Kiribati, Marshall Islands, Mauritius, Micronesia (Federated States of), Palau, Philippines, Samoa and Solomon 
Islands. 
2 The schematic summary is being issued without formal editing. 
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CFC levels CFC levels 

                North American proposal Indian proposal European Union proposal Island States proposal 

 

 
  Non-Article 5                 

parties 

Articl

e 5 

partie

s 

Non-Article 5 parties 
Article 5 

parties 

Non-Article 5  

parties 

Article 5 

parties 

Non-Article 5  

parties 

Article 5 

parties 

 

Year 
Reduction steps apply  

to HFCs only 

Reduction steps apply 

to HFCs only 

Reduction steps apply 

to HFCs only 

Consumption reduction 

steps apply to the basket  

of HFCs and HCFCs  

Production reduction steps 

apply to HFCs only 

Reduction steps apply 

to HFCs only 

2016   100%      

2017       85%  

Potential 

reduction 

steps 

(% of the 

baseline 

production / 

consumption) 

Montreal 

Protocol 

Articles 2 & 

5 

2018   90%      

2019 90%    85% 

Freeze of combined HCFC 

and HFC consumption    

Freeze of HFC production 

2020      

Further reduction steps  

and their timing to be 

agreed by 2020 

 85%** 

2021  100%    65%  

2023   65%  60%   

2024 65%       

2025      45% 65%** 

2026  80%      

2028     30%   

2029   30%   25%  

2030 30%      45%** 

2031    100%    

2032  40%  

Reduction steps 

to   be 

determined 5 

years in advance 

of the  next 5 

years period 

   

2033     10%  

2034    15%   

2035   15%   25% 

2036 15%      

2040     15%*  10% 

2046  15%      
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2050    15%     

 
     

* Step applies only to 

production 
 

** Steps in years HCFC 

reductions are due 

 North American proposal Indian proposal European Union proposal Island States proposal 

 Article 1 

 Controlled substances: 19 HFCs Controlled substances: 19 HFCs  List of substances: 19 HFCs Controlled substances: 22 HFCs  

Key 

provisions 

per 

Montreal 

Protocol 

Article 

included in 

the legal 

texts of the 

amendment 

proposals  

 Added definition of full conversion costs Added definition of listed HFCs Added definitions of the United Nations 

Framework Convention on Climate Change and 

its Kyoto Protocol 

Article 2 a 

Reduction steps for non-Article 5 parties as 

indicated above 

Reduction steps for non-Article 5 parties 

as indicated above 

Reduction steps for non-Article 5 parties as 

indicated above 

Reduction steps for non-Article 5 parties as 

indicated above 

Limits on HFC-23 by-product emissions 
No controls on HFC-23 by-product 

emissions under the Protocol 
Limits on HFC-23 by-product emissions Limits on HFC-23 by-product emissions 

Destruction of HFC-23 by approved 

technologies  

Comprehensive efforts to convert  

HFC-23 into useful products 
Destruction of HFC-23 by approved technologies  

Destruction of HFC-23 by approved 

technologies 

Production to satisfy the basic domestic 

needs of Article 5 parties 

Production to satisfy the basic domestic 

needs of Article 5 parties 
 

Production to satisfy the basic domestic needs 

of Article 5 parties 

Transfer of HFC production rights Transfer of HFC production rights Transfer of HFC production rights Transfer of HFC production rights 

Agreement by consensus on GWP 

adjustments for HCFCs and HFCs 

Agreement by consensus on GWP 

adjustments for HCFCs and HFCs 
  

Article 3 

Calculation of HFC control levels including 

HFC-23 emissions 

Calculation of HFC control levels 

excluding HFC-23 emissions 

Calculation of HFC and HCFC control levels 

including HFC-23 emissions 

Calculation of HFC control levels including 

HFC-23 emissions 

Article 4 

Bans on HFC trade with non-parties  Bans on HFC trade with non-parties  Bans on HFC trade with non-parties  Bans on HFC trade with non-parties  

Licensing HFC imports/exports Licensing HFC imports/exports Licensing HFC imports/exports Licensing HFC imports/exports 

Article 5 a 

Reduction steps for Article 5 parties as 

indicated above 

Reduction steps for Article 5 parties as 

indicated above 

Freeze and reduction steps for Article 5 parties as 

indicated above 

Reduction steps for Article 5 parties as 

indicated above 

a All proposals provide for phasing-down of HFC consumption and production using Montreal Protocol’s expertise and 
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institutions while continuing to include HFCs under the scope of the United Nations Framework Convention on 

Climate Change and its Kyoto Protocol for accounting and reporting of emissions. 

 North American proposal Indian proposal European Union proposal Island States proposal 

 

 

Key provisions 

per Montreal 

Protocol Article 

included in the 

legal texts of 

the amendment 

proposals  

Article 6 

Assessment and review of HFC control 

measures 

Assessment and review of HFC control 

measures 
Assessment and review of HFC measures 

Assessment and review of HFC control 

measures 

Article 7 

Reporting on HFC production and 

consumption 

Reporting on HFC production and 

consumption  

Reporting on HFC production and consumption Reporting on HFC production and 

consumption  

Reporting on HFC-23 by-product 

emissions and amounts captured and 

destroyed by approved technologies  

 

Reporting on HFC-23 by-product emissions and 

amounts captured and destroyed by approved 

technologies  

Reporting on HFC-23 by-product 

emissions and amounts captured and 

destroyed by approved technologies  

Article 9 

  

Research, development, public awareness and 

exchange of information related to alternatives, 

including HFCs  

 

Article 10 

MLF support to Article 5 parties to 

implement the amendment 

Strengthening the financial mechanism 

for providing financial and technical 

cooperation including transfer of 

technologies to Article 5 parties b 

MLF support to Article 5 parties to implement the 

amendment 

MLF strengthening and funding for the 

phase-down of HFC production and 

consumption including support for early 

action and provisions for financial and 

technical cooperation to Article 5 parties c 

b The financial mechanism would meet: Compensation for lost profit stream for gradual closure of production facilities 

of HFCs; “Full costs of conversion” to HFC production facilities; manufacturing unit of equipment(s)/products from 

HFCs to low-GWP/zero GWP alternatives, operating costs for 5 years; Full second conversion costs wherever 

transitional technologies are used; Adequate funding for servicing sector including training of technicians, awareness, 

equipment support etc; Transfer of Technology including technologies with Intellectual Property Rights (IPR), process 

and application patents. 

c The financial mechanism would promote energy efficiency and overcome barriers to the uptake of low-GWP 

technologies. 
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 North American proposal Indian proposal European Union proposal Island States proposal 

Additional key 

elements 

included in the 

accompanying 

texts of the 

proposals  

Accompanying decision includes possible 

adjustments to HFC reduction schedules 

based on progress of deployment of 

alternatives no later than 2025 for non-

Article 5 parties and 2030 for Article 5 

parties 

Accompanying background text 

includes: 

 Nationally determined phase-down 

steps for HFCs in Article 5 parties 

 Date of freeze to be the date of 

eligibility of enterprises for 

financial assistance 

 Emissions of HFC-23 to be 

addressed on priority 

 Research and Development efforts 

to convert HFC-23 into useful 

products 

 Exemptions for MDIs and other 

medical applications 

 Essential use exemptions for all 

parties  

 No controls on HFC feedstock 

applications  

 
 

 


