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HCFC SURVEYS IN SELECTED COUNTRIES 

SUMMARY AND PRELIMINARY CONCLUSIONS 
 
 
APPROACH AND PREPARATION 
 
1. The Executive Committee of the Multilateral Fund at its 45th Meeting, approved activities 
to be implemented by UNDP, which aimed to conduct limited surveys of HCFC use in selected 
countries, with a goal of enabling the Executive Committee to establish a national aggregate 
level of HCFC consumption in the future for these countries, against which projects and 
activities may be funded. The selected 12 countries were: 

Latin America: Argentina, Brazil, Colombia, Mexico, Venezuela 
Middle East:  Lebanon, Syrian Arab Republic 
South Asia:  India, Islamic Republic of Iran, Sri Lanka 
Southeast Asia: Indonesia, Malaysia 
 

2. To ensure effective coordination of survey activities in this global project and to better 
address cross-regional issues, UNDP planned the activities to be carried out, using a three-stage 
process: 

- Data collection and survey at the national level 
- Compilation and analysis of survey data 
- Presentation and reporting of survey data 

3. The national-level data collection and survey work was carried out by local consultant 
entities (either an individual or a company/institution) in consultation with the national 
Governments. The compilation and analysis of the survey data was carried out through 
UNDP-appointed international experts. The presentation and reporting of survey data was carried 
out in consultation with the country governments, which in turn ensured the country-level 
consultations with and validations by national stakeholders such as the HCFC supply and 
consuming industry. 

 
REPORTING TEMPLATE 
 
4. For the purpose of uniformity and to ensure completeness, following reporting template 
was developed:  

 EXECUTIVE SUMMARY 
 TABLE OF CONTENTS  
 LIST OF ABBREVIATIONS 

1. INTRODUCTION 

 1.1 BACKGROUND 
 1.2 APPROACH AND PREPARATION 
 1.3 SURVEY METHODOLOGY 
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2. OBSERVATIONS 

 2.1 INTRODUCTION 
 2.2 INSTITUTIONAL FRAMEWORK 
  2.2.1 Institutional Arrangements 
  2.2.2 Policies  
  2.2.3 Regulations and other control measures 
 2.3 HCFC SUPPLY SCENARIO 
  2.3.1 Production 
  2.3.2 Exports 
  2.3.3 Imports 
  2.3.4 Distribution and Supply Chain 

2.4 HCFC CONSUMPTION BY SECTOR        

3. ANALYSIS 

 3.1 DEMAND FORECASTS 
 3.2 AVAILABILITY SCENARIO AND PRICES 
  3.2.1 Scenarios 
  3.2.2 Price Trends 
 3.3 TECHNOLOGY AND ENVIRONMENTAL IMPACT 
 3.4 COMPLIANCE CHALLENGES AND OPPORTUNITIES 
 3.5 POTENTIAL COMPLIANCE MEASURES 
 3.6 SUMMARY AND CONCLUSIONS 

 
 
SURVEY METHODOLOGY 
 
5. The work methodology has been to initially prepare a desk study that identifies 
information sources.  These sources were then surveyed and interaction was initiated with the 
various producers/suppliers/importers of HCFCs and HCFC-related chemical products and 
equipment.  Industrial associations were approached as well.  In this way, it was attempted to 
identify and quantify all current production and consumption of HCFCs in the well-known 
Aerosol, Foam, RAC, Solvent and Firefighting applications as well as any other use of HCFCs.  
Eligibility data were collected to the extent possible but, because most information was provided 
through suppliers that do not feel authorized disclosing customer information of confidential 
nature, is not complete and not included in the survey reports in all details.  

6. While the surveys will provide information on current use of HCFCs per sector and per 
substance, much attention has been focused on growth calculations based on existing GDP 
projections as well as individual considerations per sector and substance. 

7. The national expert incorporated these data along with related forecasts, conclusions and 
recommendations into a detailed report following MPU’s agreed template.  This report was then 
reviewed by the international expert responsible for the region and subsequently forwarded 
through MPU to the Government for comments, policy considerations, final validation and 
endorsement before being submitted to the MLF Secretariat. 
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CURRENT STATUS 
 
8. Because of problems with the arrangement of capable national experts not all surveys 
could be completed in time for submission to the 51st ExCom Meeting.  Nine out of twelve 
countries completed the entire process (Argentina, Brazil, Colombia, Mexico, Venezuela, 
Islamic Republic of Iran, Lebanon, India and Indonesia).  One (Malaysia) is in the final stages of 
validation and two are still in the process of collecting national data (Sri Lanka, Syrian Arab 
Republic).  Analysis of the outcome of the surveys is therefore preliminary. 

9. In addition, analysis is a time-consuming process.  Frequently there is need to consult the 
local NOU or the national expert to receive further information or validation.  This also implies 
that some surveys may not yet be in their final form.  As finalization is UNDP’s priority over 
analysis, this summary should be seen as an “advanced peek” rather than a final interpretation.  It 
is based on a sample of the 9 surveys submitted to the MLFS.  Data review/analysis will be 
completed once the pending reports are received. 

 
INSTITUTIONAL FRAMEWORKS 
 
10. The sometimes elaborate—even after substantial editing—of the current institutional 
framework shows the progress participants have made in managing CFCs and the feasibility to 
apply this with minor changes to managing HCFCs.  Participating countries are ready to take up 
the task from the regulatory and managerial side. 

11. In particular existing license systems can easily be applied to HCFCs.  

 
SUPPLY SCENARIOS 
 
12. All participants describe in detail their HCFC supply scenarios and calculate HCFC 
consumption for—in most cases—1996-2005 based on the UNEP formula:  

Consumption = production + import – export 

13. The data generally match previous reports to the Ozone Secretariat.  Where they do not, 
explanations have been provided, such as for Venezuela.  Smaller discrepancies such as in Brazil 
will be followed up upon.  One concern is the relatively low consumption of HCFC-123 in 
several countries.  This could not be resolved in the relatively short period available for analysis 
and will need follow-up as well. 

 
HCFC CONSUMPTION BY SECTOR 
 
14. While some countries just itemize consumption obtained by the “C=P+I–E” formula by 
sector, some conducted a complete bottom-up survey and then reconcile this with the top-to 
bottom one.  This certainly increases confidence in the data even when not always perfect 
reconciliation was possible—and should not because of inventory effects.  The consumption by 
sector allows fine-tuning in growth patterns based in past growth information and increases 
confidence in the growth predictions. 
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15. Interesting is also the breakdown per substance.  This shows the impact of CFC phase-out 
policies.  The TEAP Chairs have indicated 25-30% HCFC-141b being a normal use pattern: 
Following table shows what the survey revealed (2005, in percentage of the total HCFC use): 

9 Countries 
sample HCFC 22 HCFC 141b Others HCFCs 

and blends 
Total 2005 

(metric tons) 
TOTAL  65 % 32.4% 2.5% 52,246 
 
16. There are, however, wide variations that show the impact of past CFC phaseout 
strategies.  Argentina, having emphasized sustainable replacement through the use of HCs in 
refrigeration and foams, reports only 13% while Brazil where HCs have played a minor role 
reports 30%. Colombia, with no HC projects and traditional PU system export reports even 47% 
HCFC-141b!   

17. UNDP has indicated in some reports areas that need further verification.  This is the case 
for firefighting applications, chillers and, in some cases, aerosols.  This can be done while the 
outstanding surveys are completed or as part of a subsequent HCFC Phaseout Strategy—which 
all countries appear to favor. 

 
ANALYSIS 
 
Current use and unconstrained growth scenarios 
 
18. The finalized surveys used “top-bottom” and, in some cases, “bottom-up” methods to 
quantify current HCFC use.  This was done ideally for the period 1996 thru 2005 to allow the 
determination of growth patterns to be used—in conjunction with available GNP forecasts and 
specific future milestones (such as the 2010 MP ban on CFC use, country-specific advanced 
phaseout data or local production phaseout effects) to estimate the unconstraint HCFC demand in 
2015.  The table below compares these estimates with the reported 2005 HCFC consumption (t): 

Country 2005 actual 2015 forecast 
(unconstrained) Growth factor 

 Argentina 
 Brazil 
 Colombia 
 Mexico 
 Venezuela 

3,579
12,555
1,821

14,525
2,313

7,950 
26,368 
3,744 

32,905 
4,137 

2.22 
2.10 
2.06 
2.27 
1.79 

 Total Latin America 34,793 75,104 2.16 
 Lebanon 336 692 2.06 
 Total Middle East 336 692 2.06 
 India 
 Indonesia 
 Islamic Republic of Iran 

11.027
3,976
2,114

27,103 
9,662 
4,889 

2.46 
2.31 
2.31 

 Total S/SE Asia 17,117 41,654 2.43 
GRAND TOTAL 52,246 117,450 2.25 
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19. The surveys have been grouped by region (S/SE Asia lumped together).  The indication is 
that S/SE Asia shows somewhat more growth dynamic than Latin America, while for the Middle 
East the sampling is just too small for a conclusion. 

20. Within the LA region, Venezuela shows atypical growth dynamic.  The same is true for 
Lebanon in the middle-east—although statistically less relevant—and may be related in both 
cases to the current political situation.  These conclusions are tentative and later inclusion of 
Malaysia, Sri Lanka and the Syrian Arab Republic will provide more statistical significance to 
conclusions.  The table shows, however, clearly the dramatic growth one can expect form an 
unconstrained scenario. 

Implications for the 2016 HCFC freeze 
 
21. The primary implication on the practicality of the 2016 HCFC consumption freeze is 
evidently the magnitude of an unconstrained growth.  However, there is a less evident—but more 
important—factor which is the inertia against sudden changes in servicing applications.  Except 
Colombia and Mexico, all countries report the share of servicing in the total HCFC consumption: 

2005 HCFC consumption Country Servicing Total % of Total 
Argentina 2,155 3,579 60 
Brazil 6,657 12,555 53 
India 2,204 11,027 20 
Indonesia 1,755 3,976 44 
Islamic Republic of Iran 351 2,114 17 
Lebanon 230 336 68 
Venezuela  1,776 2,313 77 

 
22. With leakage approaching 100% of the original charge in older equipment, any data that 
suggest servicing being less than 50% of the total HCFC use is suspect and requires re-validation 
(India, Indonesia, Islamic Republic of Iran).  This information is important because, while HCFC 
substitution in manufacturing may be imposed (subject to available technology), servicing will 
follow any manufacturing change with substantial delay because of “old” equipment in the 
market (a recent SEPA/GTZ presentation emphasized this fact). 

23. In conclusion, the quantitative survey data show  

• The magnitude of the growth in HCFC use 

• “Inertia” against changes caused by servicing being more that 50% of the total 
HCFC use 

• The resulting need to take action to slow growth or risk overshooting the MP freeze 

Availability and prices 
 
24. No participant mentions concern about availability.  As to prices, all mention 
considerable price decreases for HCFCs in the past 10 years and expect future increases—if 
any—to be within general inflation.  Price comparisons are difficult as it is not always clear if the 
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mentioned price include taxes/duties, is based on bulk or repackaging, is wholesale or end user, 
etc.  In general, HCFC prices appear to be lower than the CFCs they have replaced—even in 
countries that still produce CFCs.  This speaks for the seriousness in which Governments and 
their NOUs approach their CFC phaseout task! 

Technology and environmental impact 
 
25. Mentioned technologies are generally repeats for what has been used for CFC 
conversion.  Some countries mention the need to re-evaluate technologies on their cost.  Others 
mention the current chemical and equipment cost, making conversions cost-prohibitive in 
investment or consequential cost effects. 

26. Virtually al countries mention the desire to exploit synergies with other conventions—
mainly on climate change. 

Challenges and opportunities 
 
27. Countries are almost unanimous in considering changing the current pattern of 
unconstrained growth into managed restraint towards a freeze as the main challenge. 

28. Some mention the need to amend Montreal Protocol and others the current funding and 
eligibility policy as being a stumble block. 

29. Those participants that produce HCFC-22 expressed dissatisfaction with the payment of 
CDM credits to HCFC-22 manufacturers in other Article 5 for the destruction of its byproduct 
HFC-23.  They see this as a subsidy and an explanation for prices that are under their production 
costs.    

Potential compliance measures 
 
30. Several countries mention the need for a structured policy towards HCFC phaseout (a 
“strategy”) as a required first step towards a phaseout programme.  Others mention already 
distinct steps such as: 

• Applying best practices developed for CFCs in service applications to HCFCs (and 
HFCs) 

• Elimination of the use of HCFC-141b in the flushing of refrigerator circuits 

• Conversion of targeted manufacturing operations to zero ODS options 
(foam is the mostly mentioned area) 

• Replacement programmes for old RAC equipment (saves energy and ODS!) 

• Pilot projects for distinct new phaseout technologies or approaches 
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31. Proposals are mentioned in general terms and not as detailed investment proposals. 

32. Several countries express the need — and the willingness to entertain an accelerated 
HCFC phaseout programme. 

 
CONCLUSIONS 
 
33. Countries were pleased with the information developed through the surveys and feel that 
the preparation of the surveys on HCFC use and the growth patterns are an essential first step in 
managing HCFC use 

34. There is general agreement that a “no action” scenario is not an option and would lead to 
violation of 2016 consumption freeze 

35. There is broad commitment to accelerate the HCFC phaseout process but that this would 
require follow up, such as a country strategy to be able to do so 

36. There is a strong will to investigate combining HCFC phaseout with CDM programmes 

37. The need to adjust current MLF polices—or even to amend the MP—were mentioned 
several times 

38. In this regard, a presentation by the TEAP Chairs to a Workshop of the “Stockholm 
Group” in July 8, 2006 is of interest.  Following questions were posed: 

• How can Article 5 countries phaseout HCFCs without major disruption? 

• How to access technology and financing? 

• How does energy efficiency factor in? 

• What are the related financial and environmental costs? 

• What are the costs of an accelerated phaseout of HCFCs? 

• How do we deal with unwanted by products of HCFCs (HFC-23, CTC)?     

39. The surveys provide a partial basis to address some of these questions.  UNDP has 
developed a mathematical model that allows predicting costs of different phaseout scenarios.  
Discussion of the model will exceed the scope of this introduction to the surveys but it is thought 
that it will be instrumental in developing strategies that are financially affordable and 
environmentally effective.  

40. UNDP believes that the MLF can play a significant role in assisting Article 5(1) countries 
in preparing and implementing strategies that will allow meeting the Protocol’s deadlines—or 
even do better. 
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41. Suggested areas of further preparatory activities towards a comprehensive HCFC 
Management Policy for Article 5(1) Countries would be: 

• Preparation of a proposal to adjust MLF funding policies and guidelines for HCFC 
phaseout projects that have typically at equal ODS effect, but only 5-11% of the 
ODP impact. 

• Preparation of more country specific HCFC surveys 

• Preparation of Country Strategies towards HCFC management. 

• Preparation of pilot projects to validate new/modified technologies 

• Fine-tune the UNDP phaseout cost model 

• Address sector-specific issues (flushing, use of HCFC-141b in firefighting…..)  

• Investigate co-funding opportunities 

• Preparation of projects for specific opportunities 
 



 



HH/BV – 02-18-07 7

1. INTRODUCTION 

1.1 BACKGROUND 
 
Mexico’s participation in the Montreal Protocol Agreement. 

 
The Mexican government participated in the Vienna Convention and the Montreal Protocol through 
the SEDESOL Secretariat (today called SEMARNAT). This agreement restricts the production, 
import and use of ozone Depleting Substances (ODS). 

 
Under the MP, Mexico is considered a recipient country; its consumption levels were at that time 
around 110 gram ODS per capita per year, well under the 300 gram limit. Currently, Mexico 
consumes approximately 190 grams of ODS per capita per year (2004 levels).  It is therefore eligible 
for financial, technical and institutional support extended through the Multilateral Fund for the 
Implementation of the Montreal Protocol (MLF). 

 
Mexico’s status of ratification of the MP and its amendments is as follows: 

 
Table 1. Mexico’s ratification status. 

Treaty Date of Ratification Type 

Vienna Convention  14 Sep 1987  (R) 

Montreal Protocol  31 Mar 1988  (At) 

London Amendment  11 Oct 1991  (At) 

Copenhagen Amendment  16 Sep 1994  (At) 

Montreal Amendment July, 2006   (At)  

Beijing Amendment Pending     
Key: R=Ratification / At=Acceptance. 
 
Entry into Force for Vienna Convention: 22.9.1988 
Entry into Force for Montreal Protocol: 1.1.1989 
Entry into Force for London Amendment: 10.8.1992 
Entry into Force for Copenhagen Amendment: 14.6.1994 
Entry into Force for Montreal Amendment: 10.11.1999 
Entry into Force for Beijing Amendment: 25.2.2002 
 

SEMARNAT is responsible, among other environmental issues, for ensuring that the MP guidelines, 
restrictions, limits and goals are met. It has formed within the Secretariat a National Ozone 
Protection Unit (NOU) that is responsible for all operational issues related to the MP as well for the 
formulation of regulations to assure compliance. Other governmental agencies communicate to the 
NOU relevant information on HCFC’s, with Customs being one of the principal sources for data 
accumulation. 
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HCFC’s in Mexico. 
 
There are five HCFC chemical substances currently used in Mexico: 
 
1.- HCFC-22 
 
ODP=0.055 
GWP=0.36 
Synonyms: difluorochloromethane; chlorodifluoromethane; Freon 22; R-22; R22; 
refrigerant R22; halocarbon 22. 
CAS No.: 75-45-6 
Molecular formula: CHClF2 
Molecular weight: 86.469 
Structural Formula: 

 
Uses: Refrigerant 
 
2.- HCFC-123 
 
ODP=0.02 
GWP=0.02 
Synonyms: 1,1-Dichloro-2,2,2-trifluoroethane; Freon 123;  Dichlorotrifluoroethane; R-123;  
Fluorocarbon 123; FC-123 

                 CAS No.: 306-83-2 
Molecular formula: C2HCl2F3 

 
Uses: Refrigerant; foaming agent; solvent 
 
3.- HCFC-124 
 
ODP=0.02 
GWP=0.10 
Synonyms: 2-Chloro-1,1,1,2-tetrafluoroethane, 1-Chloro-1,2,2,2-tetrafluoroethane, Freon 
124;  chlorotetrafluoroethane; R-124;  Hydrochlorofluorocarbon 124; FC-124 

                 CAS No.: 2837-89-0 
Molecular formula: C2HClF4 

                
Uses: refrigerant; fire extinguishing agent 
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4.- HCFC-141b 
 
ODP=0.11 
GWP=0.09 
Synonyms: 1,1-dichloro-1-fluoroethane; 1-fluoro-1,1-dichloroethane; dichlorofluoroentane; 
Freon 141b;  R141b; HCFC141b 
CAS No.: 1717-00-6 
Molecular formula: C2H3Cl2F 
Molecular weight: 116.95 
Structural formula: 

 
Uses: Foaming agent; solvent 
 
5.- HCFC-142b 
 
ODP=0.06 
GWP=0.36 
Synonyms: 1-Chloro-1,1-difluoroethane; Freon 142b; Freon 142; Difluoro-1-chloroethane; 
1,1-Difluoro-1-chloroethane; R-142b 
CAS No.: 75-68-3 
Molecular formula: C2H3ClF2 
Molecular weight: 100.50 

 
Uses: Component in refrigerant blends; foaming agent for extruded foams with high  
           insulation values  
 
HCFC production in Mexico. 
 

The only HCFC produced in Mexico is HCFC-22. It is produced by Quimobásicos S.A. de C.V. (QB), 
a subsidiary of Honeywell.  It is used locally as well as exported to other countries in Latin America.  
In 1995, the company produced 2,141 t and in 2005 8,776 t. Production has thus grown considerably 
in the past ten years.  Quimobásicos was unable to provide information on estimated future 
production levels because of (i) significant supply through distributors that do not disclose details of 
their markets and (ii) current volatile pricing that makes forecasts difficult. 

 
HCFC consumption in Mexico. 
 
The following lists the HCFC’s based on their consumption levels. 
 
1.-  HCFC 22        2004 metric tons consumed:   10,828 
2.- HCFC 141b     2004 metric tons consumed:     7,753 
3.- HCFC 123       2004 metric tons consumed:          43 
4.- HCFC 124       2004 metric tons consumed:          37 
5.- HCFC 142b     2004 metric tons consumed:            0 
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The first two represent the bulk of HCFC consumption in Mexico. The last three are used to some 
extent but in very small quantities.  HCFC-142b, while not imported in 2004, was imported in 
previous years and in 2006. there has been in the past some use of HCFC-225 but not recently and 
this substance has therefore been deleted from the survey.  

 
HCFC’s are consumed in the following sectors: 
 

1) Refrigerants. 
2) Chillers (industrial refrigeration systems). 
3) Foam industry. 
4) Cleaning Solvents (very small amounts). 

 
As mentioned, only HCFC-22 is produced in Mexico; the country imports all four other HCFCs 
mentioned above.  Countries that serve the Mexican market are primarily the USA and France.  In 
turn, Mexico exports HCFC’s to numerous countries, mainly serving the Latin American market. All 
countries receiving HCFC’s from Mexico are Parties of the MP. 

 
There are three key players in the HCFC market in Mexico: 

 
1) Quimobásicos 
2) DuPont 
3) Arkema 

 
These companies use HCFCs for their own blending activities, sell HCFCs to other users (chemical 
companies, foam manufacturers, refrigerant service shops, etc.), and export to other countries. 

 
In summary, Mexico only consumes HCFC-22 and -141 B in considerable amounts. HCFC-142 B and 
-123 are used in very small quantities. The only HCFC produced in Mexico is HCFC-22. Mexico 
exports to other Latin-American markets, the main substance being HCFC-22.  In addition, some 
HCFC-141b is exported. 
 
1.2 APPROACH AND PREPARATION 
 
The Executive Committee of the MLF approved at its 45th Meeting a project prepared by UNDP 
which aims to conduct a survey of HCFC use in selected countries with the objective of establishing 
an eligible national aggregate level of HCFC consumption in the future against which proposals 
would be funded (Decision 45/6).  Additional motivation for this survey was found in the 
Supplement IPCC/TEAP special report and related decisions by the MOP.  Although the report 
focuses on effects from ODS banks, it very much applies to HCFCs because these are already the 
largest contributor in mass and will be shortly the largest contributor in ODS as well.  It mentions 
early phaseout of HCFC use in developing countries as the less expensive option to reduce ODS 
banking.  The report also mentions joint benefits of saving ODS and GWP emissions and therefore 
the benefit of cooperation between the applicable protocols (and, for funding purposes, between the 
MLF and GEF).  The preparation of a survey and evaluation of possible action to reduce HCFC use is 
of interest to achieve reduction in ODS banking as well.         
 
In order to speed up the administrative process, UNDP selected to implement it through its 
Montreal Protocol Unit (MPU) in close cooperation with the National Ozone Units and UNDP’s 
Country Offices in the selected countries, from which Brazil is one.  For each country, in 
consultation with the NOUs, national experts have been recruited to conduct and analyze the actual 
survey and to prepare a report following a template issued by UNDP.   
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These reports have been edited by two international experts before being forwarded to UNDP-MPU.  
MPU, after conducting its own review, submitted the reports to the National Ozone Units with the 
request for comments by an as broad as possible cross-section of stake holders.  After taking these 
comments into consideration, MPU prepared final versions of the national reports for submission to 
the MLF. 
 
1.3 SURVEY METHODOLOGY 
 
The National Expert was directed to prepare initially a desk study with the aim to  
 
• locate sources of information,  
• identify the different applications for HCFCs, 
• identify the stakeholders, such as importers, exporters and associations, and 
• determine the scope of work for the final survey.   
 
For the sake of uniformity and completeness, MPU provided a template for this study.  The expert 
prepared this study based on sources located within  SEMARNAT. 
 
After editing and acceptance of the desk study by MPU, a final survey was conducted, again, 
following an MPU-provided template.  Activities for this survey included 
 
• interaction with various stakeholders to identify and categorize all current users of HCFCs 
• collection of baseline information following formats provided by MPU 
• classification of this information as below: 

• historical consumption data (determined from production + import – export) 
• segregation of these data by sector 
• segregation of these data by users (or, for smaller users, groups of users) 
• segregation of these data by users that received/did not receive prior MLF assistance 

 
The national expert incorporated these data along with related forecasts, conclusions and 
recommendations into a final report, for which MPU provided a detailed template.  This report was 
reviewed, completed and edited by the international expert responsible for the Latin America 
region, then discussed with SEMARNAT and HCFC producers/importers and subsequently 
forwarded to UNDP-MPU for final review and submission to the MLF. 
 
Information contained in this survey was obtained from three main sources: 

 
1. The Government of Mexico 

   -  SEMARNAT, specifically the NOU 
   -  Customs 

2. HCFC importers and producers 
3. Other industrial sources 

 
The national expert arranged initially a series of meetings with the NOU to review all information 
collected by that unit.  Then the three chemical companies operating in Mexico in the HCFC market 
were contacted and asked to respond to a questionnaire.  All historical consumption data included 
in this report are based on individual invoices and customs forms. The consumption estimates for 
2006-2015 are based on each company’s outlook of the HCFC market, and are thus subjective.  
However, they have been questioned, discussed, analyzed and justified in attendance of suppliers 
and SEMARNAT.  
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As per decision 45/6(i), the survey provides information on current consumption by sector and 
substance, as well as the forecasted projections thru 2015. This information will allow the MLF 
Secretariat–if requested by the Executive Committee–to propose funding policies and procedures 
for the next years, including the possible establishment of an “eligible national aggregate level of 
HCFC consumption.”  
 
The survey resulted in a database of stakeholders—importers, distributors, associations and HCFC-
consuming enterprises. The Government treats this database as confidential and will make it only 
available on a need-to-know basis as it involves commercial information that may be sensitive to 
some of the parties concerned. Requests for more detailed information should be sent to the 
National Ozone Unit.  In addition, while the survey has identified a substantial amount of individual 
HCFC users, not all suppliers were willing to disclose individual customers.  Additional individual 
users will be identified over the next years in case this survey will evolve into a sector-based HCFC 
management plan. 
 
The following table provides the numbers of enterprises that were identified in the survey per 
category/sector: 
 

Table 2. Stakeholders identified in the HCFC Survey in Mexico 

HCFC Stakeholders 
Amount of 

Enterprises 

Producers 1 

Importers 3 

Refrigeration Distributors 134 
Aerosol Distributors 2 
Foam Distributors 7 

Chambers/Associations 1 
HCFC-Consuming Enterprises by Sector * 

All HCFC Stakeholders  148 
     * There are thousands of individual users on file with SEMARNAT and Distributors 
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2. OBSERVATIONS 

2.1 INTRODUCTION 
 
In 1974, Dr. Mario Molina, a Mexican scientist, and Dr. Sherwood Rowland, a US scientist, 
published the first studies on the depletion of the ozone layer (they were both awarded the Nobel 
Prize in chemistry in 1995). Dr. Molina has since worked closely with the international community 
in efforts to reduce ODS, as well as with SEMARNAT on Mexico’s compliance with MPA guidelines.   
SEMARNAT created Mexico’s NOU.  It is through this branch of SEMARNAT that Mexico deals with 
all issues of the MP.  Other government agencies are involved as needed.  A licensing system was 
designed and implemented to control CFC consumption. Mexico’s Customs office works closely with 
the NOU to ensure that pertinent controlled substance limits are strictly observed. 
 
2.2 INSTITUTIONAL FRAMEWORK 
 
2.2.1 Institutional Arrangements 
 
Mexico’s Secretariat of Environment and Natural Resources (Secretaría del Medio Ambiente y 
Recursos Naturales, or SEMARNAT) is a government agency whose main purpose is to create a 
State environmental protection policy reversing the tendencies of ecological deterioration and 
establishing a base for sustainable development in the country.  It is therefore thorough 
SEMARNAT that Mexico deals with all MP guidelines. 

 
The National Ozone Protection Unit (NOU) was created to manage the elimination of Ozone 
Depleting Substances (ODS) in the country.  This Unit is overseen by the General Directorate of Air 
Quality Management, Pollutant Release and Transfer Registry, which, in turn, is overseen by 
SEMARNAT.  In addition, the NOU works closely with Implementing Agencies such as the United 
Nations Development Programme (UNDP), the United Nations Environmental Programme 
(UNEP), the United Nations Industrial Development Organization (UNIDO), The World Bank, etc. 
to ensure Mexico’s timely adherence to MP stipulations. 
 
2.2.2 Policies 
 
The following table displays Mexico’s commitments under MPA policies and guidelines: 
 

Table 3. Mexico’s MPA commitment summary 

Ozone Depleting 
substance 

Starting Point Reduction Agreement 

CFC’s and Halons Average consumption 1995-1997. 50% by 2005;85% by  2007; 
100% in  2010 

Methyl Bromide Average consumption 1995-1998 20% by  2005; 100% in 2015. 

HCFC’s Production and consumption freeze 
in 2016 based on 2015 levels. 

100% in  2040. 

 
 
MP rules for Article 5(1) countries (developing countries) require a consumption freeze of HCFC’s 
from 2016 onwards and a stop on the usage of HCFC by 2040. Based on this deadline, the Mexican 
government is not yet limiting HCFC usage in Mexico. Chemical companies dealing with HCFC’s are 
allowed at this time to consume whatever amount of HCFC’s they require.  SEMARNAT intends to 
develop a regulatory framework in time to comply with the MP deadlines. As of date, the Office is 
only requesting consumption data of HCFC’s from the chemical companies operating in Mexico. 
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2.2.3 Regulations and other control measures 

While there are control measures for CFC’s, there are currently none for HCFC’s.  As mentioned in 
2.2.2 of this survey, this will not occur until 2016, in accordance with current MP rules unless other 
international arrangements are made. 
 
Control measures for CFCs that may be of interest for future application on HCFCs are 

 
Technical Assistance Activities - In the framework of the Technical Assistance activities, the 
project management and the monitoring capacity of the NOU was strengthened. The activities also 
included project verification, reporting and increased awareness of the general public.  
 
Customs training - Appropriate application and enforcement of national and international laws 
and regulations with regard to the trans-boundary movement of ozone depleting substances are 
cornerstones to the success of the implementation of Montreal Protocol and compliance with the 
Protocol obligations of the respective countries.  The customs officers were trained and equipped to 
undertake proper inspection of goods and enforce the respective legislation.  A special training 
program was designed and implemented to train the custom officers in the year 2005. 
 
National project for training of service technicians - A program for training RAC service 
technicians in “best service practices” is one of the major components in the CFC phase-out strategy 
for the refrigeration service sub-sector.  This training also promotes the recovery, recycling and 
reclamation of refrigerants in order to reduce dependency on virgin CFCs leading to the reduction of 
CFC consumption. 
 
National Recovery and Recycling Project - There is a multitude of obsolete refrigerating 
equipment using CFC refrigerant.  They constitute a threat to the Ozone Layer since the 
containment of this equipment is low.  In general, this equipment is characterized by much high 
energy consumption.  An incentive program has started earlier in the chiller sector through UK–
World Bank cooperation.  The Mexican Government decided to extend the said program to domestic 
refrigeration and air-conditioning systems.  This would enable early and organized retirement of 
obsolete equipment and recovery/recycling of CFC from the appliances prior their disposal.  
 
Equipment Retirement Program - A very successful incentive program for retirement of old 
domestic refrigeration and air conditioning equipments was organized in 2005 through UNIDO and 
the Fund for Energy Savings Fund (FIDE). This program has accelerated the replacement of old 
appliances, resulting in reductions of the use of CFC, since the new equipment are free of CFC and 
thus the release of CFCs is continuously reduced in the service sector. 
 
Service tools for certified technicians - As a part of this program, 2,100 certified (1,500 service 
technicians and 600 MAC service shops) technicians will be equipped with a set of service tools.  
 
 
Chiller replacement program - This program is linked with the recovery and recycling project 
but oriented to the obsolete refrigeration equipment using CFC refrigerant in the chiller sector. In 
general, this equipment is characterized by high energy consumption. An incentive program has 
started earlier in the chiller sector through U.K. – World Bank co-operation.  In 2006/7 this 
program will continue with the assistance of the World Bank using resources transferred from this 
sector plan.  The chiller replacement program has been implemented through a joint cooperation 
between SEMARNAT-NOU, World Bank, FIDE and NAFIN (National Financier). A total of five 
projects were prepared with the following achievements: 
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Other achievements through on-going projects - With regard to the use of CFC in the 
manufacturing sector, Mexico completed in 2004 the first tranche of a UNDP-sponsored CFC phase 
out project for the foam sector. The second part is also technically completed and the only pending 
activities are awareness measures.  Likewise, the remaining aerosol sector companies still using 
CFCs signed the respective contracts to phase out the use of these substances within the ongoing 
phase out program, by the first semester of 2006. 
 
Regulatory Activities - The Mexican Government is enhancing its regulation on the uses of CFCs 
in the Country.  The proposed regulation aims for a gradual abandonment of the use of CFCs in all 
sectors consistent with the Montreal Protocol obligations, through the enactment of a norm that 
allows use of CFCs to satisfy only the basic internal needs and essential uses in the Country, and 
prohibits the production or imports of all kinds of refrigeration equipment, air conditioning 
equipment, propellant formulations, plastic foam or solvent cleaning operations that use or contain 
CFCs, except those related to essential uses as defined by the Montreal Protocol.  The 
implementation of the “Total Annual Quota Program for the National Consumption of CFCs”, which 
establishes caps for the consumption of CFCs in the Country.   The Program will be compulsory for 
producers and importers of CFCs.   
 
This policy is also consistent with the CFC Production Closure Project approved at the 40th ExCom 
Meeting. 
 
2.3 HCFC SUPPLY SCENARIO 
 
2.3.1 Production 
 
Mexico produces only one type of HCFC (HCFC-22). The company that produces this substance is 
Quimobásicos, S.A. de C.V., a subsidiary of Allied Chemical in the USA. In 1995, the company 
produced 2,141 metric tons. In 2005, it produced 8,776 metric tons (an increase of 309.9%). The 
greatest increase in production levels occurred from 1995 to 1996, where the production level as 
compared to the previous year increased by 151.9%. Production then stabilized for an average of 
5,513 metric tons per year between 1996 and 2005 (a 10 year average). 
 

Table 4. HCFC Production in Mexico for 1995 thru 2005 (t) 

Production 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
HCFC-22   2,141   5,394   5,515   4,337   5 ,981   4 ,311   3 ,204   4 ,947   5 ,117   7 ,548   8 ,776 
       Source: SEMARNAT  
 
2.3.2 Exports 
 
Mexico exports HCFC-22 to other countries. Small quantities HCFC-141-b are also exported and 
even smaller quantities of HCFC-225 have been exported in 2002 to Guatemala only.  Out of the 
four companies involved in HCFC supply, only two are involved in export: Quimobásicos and 
DuPont.   
 
HCFC-22 export levels show a steady growth trend in the period between 2001 and 2004, and this is 
likely to continue. The USA is the recipient of the bulk of Mexican exports of HCFC-22 (a 69% share 
of the export market), while Argentina, Colombia, Chile, Peru and Venezuela combined are the 
recipients of 19% of the Mexican exports. These countries represent 88% of Mexican exports. 
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Table 5. HCFC Export Data for Mexico for 1995-2004 (t) 

Substance 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

HCFC-22   4 096   3 449   2 852   3 601   2 468   1 816   2 974   3 079   4 362 5 108 

HCFC-123    0    0    0    0    0    0    0    0    0 0 

HCFC-124    0    0    0    0    0    0    0    0    0 0 

HCFC-141b    18    0    0    0    0    0    7    6    6 315 

HCFC-142b    0    0    0    0    0    0    0    0    0 0 

Total   4 114   3 449   2 852   3 601   2 468   1 816   2 981   3 085   4 368 5 423 

 
Table 6. Detailed HCFC Export Data for Mexico for 2002-2004 (t) 

Product Country 2002 2003 2004 
CFC-22 Antigua y Barbuda    10.00    10.00    12.49 
 Argentina    12.00    38.00    183.49 
  Belize    24.00    7.00    4.00 
 Bolivia    33.00    12.00    13.00 
  Brazil    62.00    0.00    32.00 
 Colombia    101.00    40.00    179.00 
  Costa Rica    24.00    17.00    11.00 
 Cuba    47.00    91.00    88.49 
  Chile    138.00    169.00    144.00 
 Span    0.00    0.00    21.00 
  Ecuador    25.00    34.00    72.49 
 El Salvador    41.00    36.00    33.00 
  Francis    32.00    0.00    65.00 
 Guatemala    60.00    33.00    50.46 
  Guyana    0.00    0.00    21.49 
 Honduras    39.00    4.00    6.00 
  Nicaragua    39.00    52.00    34.98 
 Panama    54.00    29.00    44.95 
  Paraguay    48.00    10.00    0.00 
 Peru    90.00    139.00    159.95 
  República Dominicana    74.00    32.00    45.00 
 Uruguay    60.00    29.00    35.00 
  USA   1 652.00   2 165.00   2 988.00 
 Venezuela 309.00 132.00 126.00 
 Total 2,974.00 3,079.00 4,370.79 
HCFC-141b Chile    0.00    0.00    3.00 
 Guatemala    0.00    3.00    6.00 
  Peru    0.00    2.00    1.00 
 Uruguay    7.00    1.00    0.00 
  Total    7.00    6.00    10.00 
CFC-124 Guatemala    1.50    0.00    0.00 
 Total    1.50    0.00    0.00 
 Total HCFC's Exports 2,982.50 3,085.00 4,380.79 
Source: Mexican Customs Authority 
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2.3.3 Imports 
 
Mexico imports HCFCs from the USA and from France. Most of the imports are HCFC-22 and 
HCFC-141b. In 2004, a considerable increase in imports was registered. In 2003, 7,372 metric tons 
of HCFC’s were imported, while in 2004, the figure rose to 15,481 metric tons.  Most of the HCFC’s 
imported into Mexico come from the USA. Tables XXX and XXX specify the exporting countries 
serving the Mexican market. 

 
Table 7. Import Data for Mexico (t) 

Substance 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
HCFC-22   2 020   1 538   2 409   2 834   4 154   5 712   2 283   3 520   7 642 3 546 

HCFC-123    13    19    28    28    102    70    16    4    43 46 

HCFC-124    0.00    2    7    16    124    134    10    1    37 0 

HCFC-141b   1 512   2 123   2 350   7 696   13 759   7 068   2 403   3 847   7 759 7 317 

HCFC-142b    0    0    0    0    8    0    0    0    0 263 

Total   3 544   3 681   4 794   10 574   18 147   12 985   4 711   7 372   15 481 11 172 

Source: Semarnat 
 
2.3.4 Distribution and Supply Chain 
 
There are four chemical companies dealing with CFC’s and HCFC’s in Mexico. They are: 

 
1.- Quimobásicos. 
2.- DuPont 
3.- Arkema 
4.- Praxair 
 

Of these, only the first three are relevant for the purpose of this survey (Praxair is not a major 
importer, exporter or distributor). The chemicals are imported in ISO containers or tank cars, and 
are distributed in ISO containers, tank trucks or through a pipe system (when in bulk). For smaller 
quantities, CFC’s and HCFC’s are delivered in barrels, disposable cylinders or reusable cylinders. A 
list of distributors for this industry sectors in included in Annex 3. 

 
The Mexican Industry Sectors that use these substances are: 

 
1.- Refrigerants 
2.- Chillers (industrial refrigeration systems) 
3.- Foam Industry 
4.- Solvents 
 

Of these listed, only the first three are relevant for the purpose of this survey.  The companies 
distributing CFC’s and HCFC’s in Mexico can be divided into two categories: 

 
1.- Refrigerants & Chillers. 
2.- Foam Industry. 
 

Annex 3, includes a list of distributors. 
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2.4 HCFC CONSUMPTION 
 
2.4.1 Aerosols Sector 
 
The aerosol sector includes aerosol solvents and aerosol propellants. An aerosol is a liquid or solid 
that is suspended in the air in tiny particles or droplets once it is released from its container. The 
aerosol sector has historically used CFC’s and HCFC’s. However, after the Montreal Protocol 
agreements, CFC use has been drastically reduced in favor of hydrocarbons, some HCFCs and even 
less HFCs.  There are only a few sub-sectors that use CFC’s within the aerosol sector, i.e.: medical 
applications.  Mexico’s aerosol sector is very small compared to the refrigeration and foam sectors. 
Only one company reported selling HCFC’s to the aerosol sector: DuPont (Arkema did not report 
any sales to this sector, and Quimobásicos refused to participate in this survey). 

 
Based on DuPont’s and Arkema’s data, and taking into account information from industry experts, it 
is concluded that approximately 3% of Mexico’s HCFC consumption is used in the aerosol sector. 
  

Table 8. HCFC Consumption, Aerosol Sector, Mexico (t) 

Substance 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
HCFC-22   100 108 117 156 180 213 128 167 325 0 

HCFC-141b 45 64 71 231 413 212 72 115 233 0 

Total 145 172 188 387 593 425 200 282 558 0 

Source: Semarnat/UPOL. The data are statistical.  2005 is not in agreement with SEMARNAT reports 
 
2.4.2 Foams Sector 

 
The use of HCFC’s for the foam sector in Mexico is divided into three categories: 

 
1. Rigid Foam (RPF) 
2. Integral Skin Foam (ISF) 
3. Extruded Polystyrene Foam (XPS) 

 
Foams for refrigerator insulation are in Mexico reflected as part of the RAC sector.  

 
RPF—  for years the sector used CFC’s as the blowing agent (Freon 11), but has in recent years been 
substituted with HCFC-141-b. It is this gas that is trapped within the cells that are formed in the 
reaction, and what gives the material its thermal properties.  In Mexico, UNDP (UNOPS) 
implemented projects to replace the equipment that used CFC’s with equipment that uses HCFC’s. 
Today, all equipment producing rigid foams in the country use HCFCs. 

 
ISF—there are two major consumers of micro cellular foam: the auto industry and the shoe sole 
industry. As in the case of the rigid foam industry, the companies producing these foams were 
included in the UNDP (UNOPS) project, substituting CFC’s with HCFC’s. 
 
XPS— There is reportedly one company left that produces extruded polystyrene panels using 
HCFC-142b. 
 
The entire foam sector consumes approximately 40% of the HCFC-141b consumed in Mexico with 
the remainder used for foam and flushing in refrigeration applications.  Following are the detailed 
HCFC consumption data for the Mexican foams industry: 
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Table 9.  HCFC consumption, Foam Sector, Mexico (t) 

Substance 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
HCFC-22 166 180 195 261 300 355 213 278 541 0 

HCFC-123 0 0 0 0 0 0 0 0 0 0 

HCFC-124 0 0 0 0 0 0 0 0 0 0 

HCFC-141b 598 849 940 3 079 5 504 2 827 958 1 536 3 101 2 101 

HCFC-142b    0    0    0 0 0 0    0    0    0    263 

Total 764 1 029 1 135 3 340 5 804 3 182 1 171 1 814 3 642 2 364 

Source: Semarnat 

 
2.4.3 Fire Fighting Sector 
 
CAISA, the major distributor of halons and other firefighting gases in Mexico, informed that HCFCs 
are not used in this sector.  Only HFC-227 and HFC 236a are imported for this application. 
 
2.4.4  Refrigeration and Air Conditioning Sector 
 
In Mexico, the refrigeration sector consumes most of the HCFC’s.  Most of the HCFC-22 imported 
into Mexico is used in this sector (a small amount, approximately 5%, is used in the foam sector).  
Additionally, 60% of the HCFC-141b consumed in Mexico, is used by this sector.  As mentioned 
before, insulation foam is not counted under the foam sector but incorporated in the RAC sector. 
 

Table 10. HCFC consumption, Refrigeration Sector, Mexico (t) 

Substance 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
HCFC-22 3 152 3 424 3 699 4 953 5 697 6 745 4 043 5 280 10 287 7 214 

HCFC-123 13 19 28 28 102 70 16 4 43 46 

HCFC-124 0 2 7 16 124 134 10 1 37 0 

HCFC-141b 896 1 274 1 410 4 618 8 256 4 241 1 438 2 305 4 652 4 902 

HCFC-142b 0 0 0 0 8    0    0    0    0    0 

Total 4 061 4 719 5 144 9 615 14 187 11 190 5 507 7 590 15 019 12 162 

Source: Semarnat 

 
2.4.5 Solvents Sector 
 
Although HCFC-based solvents are worldwide widely used in a number of industries (medical, 
electronics, aerospace, metal cleaning, etc.), in Mexico there is little use of HCFCs as solvents.  There 
is some for contact sprays (aerosols) and maybe for refrigeration circuit cleaner 9reported under 
RAC). The most common HCFC used by the solvent sector is HCFC-141b. 

 
Table 11. HCFC consumption data, Solvent Sector (t) 

Substance 1999 2000 2001 2002 2003 2004 2005 
HCFC-22 0 0 0 0 0 0 0 

HCFC-142b 0 0 0 0 0 0 0 

HCFC-124 0 0 0 0 0 0 0 

HCFC-141b 26 33 31 37 136 175 0 

Total 426 33 31 37 136 175 0 

Source: Semarnat 
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2.4.6 Feedstock and Process Agent Applications 
 
HCFC suppliers report no sales for feedstock applications.  There is no Teflon production in Mexico. 
 
2.4.7 Summary and Conclusions 
 
Mexico’s HCFC market can be divided into two main segments: the foam sector and the 
refrigeration sector. There is much smaller use in solvent and aerosol applications. 
 
All sectors obtain their HCFC’s ultimately from four companies that import HCFC’s into the 
country: Quimobásicos (also produces), DuPont, Arkema and Praxair with the first three controlling 
more than 95% of the market.  There are a large number of distributors throughout the country (see 
Annex 3), who sell HCFC’s to the end user. However, they all purchase their HCFC’s from the four 
companies mentioned in the previous paragraph.   
 
Because of this stepped distribution system, the large amount of distributors, and their reluctance to 
surrender individual customer data it is not possible to include individual user data in this survey.  
Such is only possible when these individual users would be directly approached—as has been done 
under the CFC phaseout program.   Over the last ten years, HCFC consumption has grown 
considerably due to Mexico’s overhaul of the foam sector’s equipment, replacing CFCs with HCFCs 
and the increased use of HCFCs in the RAC sector. 

 
HCFC suppliers expect continuous growth in the market—albeit at somewhat lower rates. The lower 
growth is mostly related to the fact that the USA and other industrialized nations are replacing their 
use with non-ODS substances such as HFC’s and this impacts HCFC export and the use of HCFC in 
export articles. 
 

Table 12. Mexico’ HCFC consumption 1996-2005 (t) 

Substance 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
HCFC-22 3 318 3 604 3 894 5 214 5 996 7  100 4 256 5 558 10 828 7 214 

HCFC-123 13 19 28 28 102 70 16 4 43 46 

HCFC-124 0 2 7 16 124 134 10 1 37  

HCFC-141b 1 494 2 123 2 350 7 696 13 759 7 068 2 396 3 841 7 753 7 002 

HCFC-142b 0 0 0 0 8    0    0    0    0 263 

Total 4 825 5 748 6 279 12 954 19 991 14 372 6 678 9 404 18 661 14 525 

Source: Semarnat 
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3. ANALYSIS 

 DEMAND FORECASTS 
 
The baseline for growth expectation is the GNP growth which is expected to maintain an annual rate 
of at average 4.1-4.3 % for the next ten years.  Extraordinary circumstances have to be extrapolated 
on this baseline.  Much HCFC is used in “comfort” applications such as refrigeration and air 
conditioning, which is expected to grow up to 10% over GNP.  Energy efficiency—the strength of 
rigid foam applications—will grow 4-5% over GNP.  
    
Over the last ten years, HCFC consumption has grown considerably at an annual rate of almost 15% 
to a level that is triple the 1995 level. This growth was due to two factors: 

 
• Mexico’s overhaul of foam and RAC equipment, replacing CFCs with HCFCs 
• An expanding economy with over-average growth in comfort applications 

 
Importers/producers expect the HCFC market to continue this growth until 2010 and then to flatten 
somewhat.  In detail, they expect consumption for: 
 

• HCFC-22                                 to grow 10-15%/y for 2006-2010 and 5-10% for 2011-2015 
• HCFC-141b                             to grow ~7%/y 
• HCFC-123, -124, -142b     to grow approximately at GNP (4.2%) 

 
Wherever the industry provides ranges, the average of the range has been applied.  

 

Table 13. HCFC Projected consumption 2005-2015 (t) 

Substance 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

HCFC-22 7 214 8 116 9 130 10 271 11 555 13 000 13 165 15 023 16 149 17 360 18 663 

HCFC-123 46 48 50 52 54 57 59 61 64 67 69 

HCFC-124 0 0 0 0 0 0 0 0 0 0 0 

HCFC-141b 7 002 7 492 8 018 8 579 9 180 9 822 10 510 11 245 12 032 12 875 13 776 

HCFC-142b 263 274 286 298 310 323 337 351 366 381 397 

Total 14 525 15 928 17 477 19 210 21 084 23 182 24 054 26 656 28 585 30 655 32 905 
 
  

3.2 AVAILABILITY SCENARIO AND PRICES 
 
Historically, HCFC’s (and CFC’s) were either produced in Mexico or imported from the US, Canada 
or France. It is expected that China’s HCFC products may be offered in Mexico soon at a much lower 
price.  While some industry experts question the quality of Chinese HCFC’s, they have already 
shown a dramatic impact in South-American countries with producers in Argentina and Venezuela 
reconsidering their expansion plans.  With this added purchase option, availability of HCFC-22 
should remain plentiful and pricing may even drop. 

 
In general, it is expected—in line with TEAP (tentative) forecasts—that all HCFCs currently used in 
Mexico will continue to be available. Prices, apart from HCFC-22, are expected to increase along 
inflation or higher when nearing the consumption freeze date of 2016 for Article 5(1) countries and 
industrialized nations phasing out the use of HCFCs altogether and production is expected to be 
adjusted to this.  
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3.3 TECHNOLOGY 
 
The Mexican HCFC market is driven basically by two sectors: Foam and Refrigeration. 

 
Foam applications have been recently changed from CFC consumption to HCFC. In an 
unconstrained scenario, this is not likely to change.  Available options for change such as the use of 
hydrocarbons, liquid HFCs or other alternative blowing agents such as methyl-formiate will only be 
used with technical and financial encouragement.  The price of these options will be otherwise a 
major barrier.  Because HCFC based foam equipment can use most other blowing agents with small 
(liquid HFCs) or more elaborate (HCs) modifications, a change away from HCFCs will be lower in 
cost than the past conversion from CFCs. 

 
In refrigeration applications, the situation is not much different despite efforts from, specifically, 
DuPont to introduce non-ODS refrigerants.  The price difference between these options, mostly 
binary and ternary, HFC blends is just too high.  Use of HC refrigerants is not expected without 
encouragement as it is expected to follow the US market which currently does not favor use of 
hydrocarbons as refrigerants.   
 
3.4 ENVIRONMENTAL IMPACT 
 
Mexico has the firm intention to continue with its Montreal Protocol commitments.  In this regard it 
considers seriously accelerating the phaseout of the consumption of HCFCs that not only deplete the 
ozone layer but also cause global warming.  Reduction of energy consumption is also a priority.  
Following issues should be considered when preparing an HCFC management plan:  
 

• HFCs are very energy efficient in insulation applications 
• HCs are effective in refrigeration applications (better than HFC-134a) 
• México ratified in 2001 the Kyoto protocol and is therefore committed to options that 

combine zero ODP with favorable GWP properties and low energy impact 
 

Table 14. Mexico’s Environmental Impact, Ozone Depleting Potential 

Substance ODP 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 
HCFC-22 .06 217 182 198 214 287 330 391 234 306 596 

HCFC-123 .02 0 0 0 0 0 2 1 0 0 1 

HCFC-124 .02 1 0 0 0 0 3 3 0 0 1 

HCFC-141b .11 94 164 234 259 847 1 514 778 264 423 853 

HCFC-142b .06 0 0 0 0 0 0    0    0    0    0 

Total  312 346 432 473 1 134 1 849 1 173 498 729 1 451 

Source: Semarnat, customs, companies 
 

Table 15. Mexico’s Environmental Impact, Global Warming Potential. 

Substance GWP 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 
HCFC-22 .36 1 421 1  194 1 298 1 402 1 877 2 159 2 556 1 532 2 001 3 898 

HCFC-123 .02 0 0 0 1 1 2 1 0 0 0 

HCFC-124 .1 4 0 0 1 2 12 13 1 0 4 

HCFC-141b .09 77 134 191 212 693 1 238 636 216 346 698 

HCFC-142b .36 0 0 0 0 0 3    0    0    0    0 

Total  1 502 1 328 1 489 1 616 2 573 3 414 3 206 1 749 2 347 4 600 
Source: Semarnat, customs, enterprises 
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3.5 COMPLIANCE CHALLENGES AND OPPORTUNITIES 
 
Following is a graphic depiction of compliance measures contained in the Montreal Protocol 
regarding HCFCs: 

 
It is evident that the phaseout as foreseen for A5 countries is not practical and that a phased 
approach as foreseen for the developed countries will be needed.  This implies that A5 countries may 
need to adopt a policy of  HCFC growth containment leading up to a growth freeze by 2016 and then 
move to a phased reduction towards a complete phaseout by 2040.  Such a policy would only be 
geared towards compliance with the current HCFC reduction schedule and not towards accelerated 
phaseout.  IPCC and TEAP have pointed out the rapid addition of HCFCs to the ODS bank while 
their high GWPs are a concern for global warming.  Many developed countries have reacted to these 
concerns by imposing accelerated HCFC phaseout schedules and developing countries may consider 
the same.  While Mexico would be in favor of an accelerated HCFC phaseout program for A5 
countries, Mexico sees several challenges in the adoption of such a program: 
 

• The cost for such a program will be high for the A5 countries.  Financial and 
technical assistance will be needed; 

• The current MLF technical and financial support mechanism is not fit for HCFC 
phaseout; 

• Applicable phaseout technologies are high in investment costs (HCs) or high in 
consequential costs (HFCs); 

• There is a certain “fatigue” on industrial level—suppliers as well as users.  HCFCs 
were introduced as being an acceptable option for a long period.  Now phaseout is 
considered while the CFC phaseout program is still ongoing. 

 
There are also opportunities: 
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• All A5 countries have compliance structures for CFCs in place that easily can be 
extended to HCFCs; 

• Equipment modifications made under the CFC phaseout program will function 
for many HCFC replacements as well; 

• There is potential synergy with energy savings and carbon credit programs; 
• With its dependence on exports to the USA Mexico may improve its 

environmental standards to match those of the USA   
 
3.6 POTENTIAL COMPLIANCE MEASURES 
 
At this time, only compliance with existing stipulations under the Montreal protocol is relevant.  
This means: 
 

• Bending the current growth scenario towards no growth from 2016 onward; 
• Enforcing a freeze after that; 
• Curtailing HCFC consumption well before 2040 towards  essential use only after 2040.    

 
The existing coordination and enforcement system can be extended to the management of HCFC as 
follows: 
 

• Existing regulations applying to CFCs can be applied to HCFCs as well; 
• The NOU can assume a coordination function for HCFCs; 
• The current license system for CFCs can be simply extended to HCFCs and be 

used as a compliance tool; 
• The current cooperation with the Mexican Customs Agency will be extended to 

HCFCs; 
• Voluntary phaseout projects can be prepared and executed the same way as for 

CFC phaseout—albeit under a modified MLF mechanism that will reflect the 
lower ODP of the substances to be phased out. 
 

The NOU has reviewed possible early phaseout projects and sees opportunities in the foam, solvent 
and RAC servicing sectors as well as combinations with current energy saving programs. 

 
 SUMMARY AND CONCLUSIONS 

 
The use of HCFCs in Mexico has been—and still is—an essential tool in the phaseout of CFCs.  A 
combination of continued CFC phaseout and considerable market growth causes annual growth 
rates between 5-15%.  Unconstrained growth under a moderate scenario would more than double 
the expected consumption in Mexico of HCFCs by 2015 compared to 2005. 
 
Such a growth cannot be constrained in just one year to meet freeze conditions under the Montreal 
Protocol for 2016.  A growth reduction program will be needed to assure compliance with these 
conditions.  Taking into account HCFC’s contribution to global warming and the ODS bank, an even 
more aggressive reduction in the use of HCFCs should be considered. 
 
Mexico sees some challenges that need to be addressed before such a program can be successfully 
implemented: 
      

• The related costs.  Financial and technical assistance will be needed; 
• The current MLF support mechanism, which is not fit for HCFC phaseout; 
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• The current low costs of HCFCs compared to many replacements; 
• The current high cost of some essential phaseout technologies; 
• Resistance on industrial level against “yet another” ODS phaseout program. 

 
Assuming that these impediments will be addressed, Mexico would be prepared to develop a more 
detailed strategy that will include: 
 

• A regulatory framework 
• Potential HCFC phaseout projects 
• An awareness program 
• Other program support measures  

 
Mexico sees opportunities for immediate action to contain growth in HCFC consumption through 
 

• Complementing existing CFC-focused programs in the RAC sector 
• Energy reduction and climate related programs that include replacement of RAC equipment 
• Chiller replacement programs  
• Elimination of HCFC-141b for the flushing of refrigerator circuits 
• Selected foam (sub)sector HCFC phaseout projects 

 
Some of these programs show promise for a tie in with carbon credit programs as well. 
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EXECUTIVE SUMMARY 
 
Venezuela acceded to the Vienna Convention in September 1988 and ratified the Montreal 
Protocol on Substances that deplete the Ozone Layer in February 1989.  Subsequently, 
Venezuela ratified the London Amendment, in July 1993, the Copenhagen Amendment in 
December 1997, the Montreal Amendment in May 2002 and the Beijing Amendment in June 
2006. 
 
As the annual calculated consumption in Venezuela of controlled substances listed in Annex-A 
of the Montreal Protocol, was less than 0.3 Kg per capita, Venezuela was classified as a party 
operating under Paragraph-1, Article-5 of the Montreal Protocol and thus qualified for technical 
and financial assistance, including transfer of technology, through the financial mechanism of 
the Montreal Protocol. 
 
Venezuela’s Country Programme, incorporating a national strategy and action plan for 
controlling the use of Ozone Depleting substances, was approved at the 17th Meeting of the 
Executive Committee of the Multilateral Fund for Implementation of the Montreal Protocol in  
July 1995. Since 1995 until to date, Venezuela has been generally in compliance with the 
Montreal Protocol control schedule for Annex-A, B and E substances, through a combination of 
projects and programs featuring technology transfer investments, technical assistance, training 
& capacity building, information dissemination and awareness-raising and institution of a 
proactive regulatory framework.  In compliance with Article-4B of the Montreal Protocol 
incorporated through the Montreal Amendment, Venezuela has established a licensing system 
for import and export of Annex-A, -B, -C and -E controlled substances, which includes recovery, 
recycling and reclamation. All importers and exporters of these substances are required to 
register and obtain licenses which are issued based on annual quotas and are subject to 
reporting requirements. 
 
Hydrochlorofluorocarbons (HCFCs) are classified as controlled substances under Annex-C 
Group-I of the Montreal Protocol and therefore their use has to be controlled and eventually 
phased-out. In accordance with the control schedule of the Montreal Protocol for Article-5 
countries, production and consumption of HCFCs will be subject to a freeze at 2015 levels from 
01 January 2016 and are required to be completely eliminated by 2040. HCFCs are used in 
Venezuela in the Aerosols, Foams, Firefighting, Refrigeration & Air Conditioning and Solvents 
sectors. The predominant HCFC used is HCFC-22 mainly in the Refrigeration & Air 
Conditioning Sector (more than 95%).  There is also significant use of HCFC-141b, 
predominantly in foam applications and, to a lesser extent, as a cleaning agent.  
 
Venezuela has faced in 2002-03 economic problems due to socio-political disturbances.  This 
was reflected in its GDP.  HCFCs consumption has shown a similar irregular behavior.  
Expectations for the future are optimistic though.  The economy is very tightly linked to 
international oil prices, which have shown a tendency to increase.  This represents a window of 
opportunity for Venezuela.  Conservative growth projections for Venezuela are at 4-5 %/y 
through 2015.  Considering that, according to the 2001 census, only 15% of homes are equipped 
with air conditioning, and that there is a huge deficit of houses, there is room for refrigeration 
and air conditioning to grow above average  at about 6 %y to more than 4,000 t in 2015: 
 

 HCFC-22 HCFC-141b HCFC-123 HCFC-142b HCFC-124 TOTAL 
2005 actual 1,887 256 9 32 62 2,246 
2015 forecast 3,378 458 13 57 111 4,017 
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Venezuela realizes that bending the current significant growth in HCFCs into a no-growth 
scenario in 2016 cannot be achieved without addressing use patterns early on.  This implies that 
actions to control/reduce consumption of HCFCs to ensure compliance with the 2016 freeze 
would need to be initiated well in advance of that date.  Challenges and constraints for such 
actions include sustained and cost-effective availability of environment-friendly substitutes for 
HCFCs and access to technology and funding to facilitate transition without undue burden on 
the economic health of the country and on the consumers and industry.   
 
As for now, Venezuela expects to reduce the use of HCFCs by 
 

• Implementing good practices in the service of HCFC-containing equipment 
• Introducing HCs in domestic refrigeration applications (a relatively sophisticated 

industry that can cope with safety issues) 
• Increasing the use of hydrocarbons in foam and refrigeration applications 
• Changing to HFC technology in those aerosol applications that do not allow for the safe 

use of hydrocarbons 
 
Venezuela expects that the international community will recognize management of HCFCs as a 
crucial activity to be undertaken at the earliest, supported with adequate technical and financial 
assistance from the Multilateral Fund.  To move this forward, changes in funding policy are 
required.  Cost effectiveness standards based on ODP would severely “punish” HCFC projects 
while current eligibility will effectively defeat any program   
 
Given adjustments in the mentioned policies, projects would be possible in a variety of sectors 
and applications: 
 

• the RAC Service Sector through the introduction of ‘best practices” 
• the Solvent Sector by replacing HCFC-141b by other, non-ODS organic solvents 
• the Aerosol Sector by replacing the use of HCFC-141b in contact sprays 
• the RAC Sector by introducing the use of  HFCs or hydrocarbons as refrigerant 
• the Foam Sector by introducing HFCs , HCs and other non-ODS blowing agents 

 
Besides having an ozone depleting potential (ODP), HCFCs have a significant global warming 
impact .  Venezuela acceded to the Kyoto Protocol in 2006.  There may be potential to develop 
selected HCFC phaseout projects along with carbon credit components thus generating co-
funding on a bilateral level.  The development of pertinent pilot projects could be a part of the 
mentioned strategy. 
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1. INTRODUCTION 

 
1.1 BACKGROUND 
 
The Bolivarian Republic of Venezuela ratified  the Vienna Convention as well as Montreal 
Protocol on Substances that deplete the Ozone Layer and all it subsequent amendments: 
 

Treaty 
Date of 

Ratification** Type* 

Vienna Convention 1 Sep 1988 (Ac) 

Montreal Protocol 6 Feb 1989 (R) 

London Amendment 29 Jul 1993 (R) 

Copenhagen Amendment 10 Dec 1997 (R) 

Montreal Amendment 13 May 2002 (R) 

Beijing Amendment 9 June 2006  (R) 
                                      * R: Ratification  Ac: Accession  At: Acceptance  Ap: Approval  Sc: Succession 

 
As the annual calculated consumption in Venezuela of controlled substances listed in Annex-A 
of the Montreal Protocol, was less than 0.3 Kg per capita, it was classified as a party operating 
under Paragraph-1, Article-5 of the MP and thus qualified for technical and financial assistance, 
including transfer of technology, through the financial mechanism of the Montreal Protocol.  
The applicable schedule for reduction and elimination of the these substances is: 
 
• CFCs (Annex A, Group I): consumption freeze by 1999, a 50% reduction by 2005, 85% by 

2007 and a total phase-out by January of 2010.   
• Halons (Annex A, Group II): freeze by 2002, a 50% reduction by 2005 and a total phase-out 

by January of 2010.   
• HCFCs (Annex C, Group I): a freeze in production and consumption by 2016 and a total 

phase-out by 2040.   
 
Following is a comparison between the Montreal Protocol’s HCFC phaseout schedule for Article 
5 (1) (developing) and for non-Article 5 (developed) countries:  
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The schedule for developed countries includes a freeze starting 1996, based on a limit 
determined from the 1989 consumption, followed by a phase reduction form 1996 through 2019.  
This allows for six years adjustment to the imposed freeze and 24 year of phased reduction. 

 
The schedule for developing countries is based on a freeze for 2016 through 2039 based on the 
consumption in the previous year followed by an instantaneous phaseout.  This schedule is 
economically not feasible.   
 
While the HCFC phaseout schedule for developed countries appears feasible, compliance with 
the HCFC phaseout schedule’s abrupt deadlines cannot be met without significant intervention.  
It will, at a minimum, require bending the current significant growth into a no-growth scenario 
before 2015, followed, after a period of stable consumption, by phased reduction towards 
elimination by 2040.  This cannot be achieved without addressing use patterns early on and 
implies that actions to control/reduce consumption of HCFCs to ensure compliance with the 
2016 freeze would need to be initiated well in advance of that date.  

HCFCs, however, are likely to remain for a long time important as “transitional substances” in 
refrigeration and air conditioning, insulating and integral skin foams, cleaning and in specialty 
uses.  A concern, though, is the future availability of HCFCs.  With non-Article 5 Parties 
continuing  to reduce their consumption of HCFCs to comply with the Montreal Protocol control 
schedule and, in several cases, to make reductions that go beyond the Montreal Protocol 
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requirements, there will be a reduction in global demand that may lead to a decrease in global 
production capacity.   This may impact Venezuela less because of local HCFC-22 production by 
PRODUVEN.  This production of ~650 t will increase substantially after the enterprise stops 
production of CFCs and uses its (swing plant) capacity of 10,000 t/ for HCFC-22 alone. 

This survey intends to provide informational background that will allow the Government of 
Venezuela to prepare an HCFC management plan to comply with the stipulations of the 
Montreal Protocol and for the MLF to consider appropriate support to that goal.  I will provide 
supply patterns, price information and growth expectations as well as preliminary strategy 
considerations by the Government of Venezuela.  
 
1.2 APPROACH AND PREPARATION 
 
The Executive Committee of the MLF approved at its 45th Meeting a project prepared by UNDP 
which aims to conduct a survey of HCFC use in selected countries with the objective of 
establishing an eligible national aggregate level of HCFC consumption in the future against 
which proposals would be funded (Decision 45/6).   
 
In order to speed up the administrative process, UNDP selected to implement it through its 
Montreal Protocol Unit (MPU) in close cooperation with the National Ozone Units and UNDP’s 
Country Offices in the selected countries, from which Brazil is one.  For each country, in 
consultation with the NOUs, national experts have been recruited to conduct and analyze the 
actual survey and to prepare a report following a template issued by UNDP.  These reports have 
been edited by two international experts before being forwarded to UNDP-MPU.  MPU, after 
conducting its own review, submitted the reports to the National Ozone Units with the request 
for comments by an as broad as possible cross-section of stake holders.  After taking these 
comments into consideration, MPU prepared final versions of the national reports for 
submission to the MLF.  
 
1.3 SURVEY METHODOLOGY 
 
The National Expert was directed to prepare initially a desk study with the aim to  
 
• locate sources of information,  
• identify the different applications for HCFCs, 
• identify the stakeholders, such as importers, exporters and associations, and 
• determine the scope of work for the final survey.   
 
For the sake of uniformity and completeness, MPU provided a template for this study.  After 
editing and acceptance of the desk study by MPU, a final survey was conducted, again, following 
an MPU-provided template.  Activities for this survey were to include: 
 
• interaction with the various identified stakeholders to identify and categorize all current 

users of HCFCs 
• collection of baseline information following formats provided by MPU 
• classification of this information as below: 

- historical consumption data (determined from production + import – export) 
- segregation of these data by sector 
- segregation of these data by users (or, for smaller users, groups of users) 
- segregation of these data by users that received/did not receive prior MLF assistance 
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Regretfully, most stakeholders were less than cooperative and actual survey work was restricted 
to the only local HCFC manufacturer (PRODUVEN) as well as FONDOIN and the Ministry of 
Environment, presenting information derived from customs.   The national expert incorporated 
their data along with related forecasts, conclusions and recommendations into a final report, for 
which MPU provided a detailed template.  This report was reviewed, completed and edited by 
the international expert responsible for the Latin America region and then forwarded through 
UNDP-MPU to FONDOIN. 
 
After conducting its own review, FONDOIN arranged for endorsement by the Government of 
Venezuela through the Ministerio de Industrias Ligeras y Comercio [MILCO].  Comments and 
opinions by the Government of Venezuela and its institutions prior to endorsement have been 
reflected in the final version of the report that herewith is presented to the Executive 
Committee.      
 
As per decision 45/6(i), the survey provides information on current consumption by sector and 
substance, as well as the forecasted projections thru 2015. This information will allow the MLF 
Secretariat–if requested by the Executive Committee–to propose funding policies and 
procedures for the next years, including the possible establishment of an “eligible national 
aggregate level of HCFC consumption.”  
 
The survey resulted in a database of stakeholders—importers, distributors, associations and 
HCFC-consuming enterprises. The Government treats this database as confidential and will 
make it only available on a need-to-know basis as it involves commercial information that may 
be sensitive to some of the parties concerned. Requests for more detailed information should be 
sent to the National Ozone Unit.  In addition, while the survey has identified a substantial 
amount of individual HCFC users, not all suppliers were willing to disclose individual 
customers.  Additional individual users will be identified over the next years in case this survey 
will evolve into a sector-based HCFC management plan. 
 
The following table provides the numbers of enterprises that were identified in the survey per 
category/sector: 
 

Stakeholders identified in the HCFC Survey in Colombia 

HCFC Stakeholders 
Amount of 

Enterprises 

Importers 13 

Distributors 44 

Chambers/Associations 1 
HCFC-Consuming Enterprises by Sector 247 

All HCFC Stakeholders  305 
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2. OBSERVATIONS 
 
2.1 INSTITUTIONAL FRAMEWORK  
 

2.1.1 Institutional Arrangements 
 
Venezuela, as part of the Montreal Protocol signatories, qualifies as an Article 5 country, and has 
ratified all its amendments, inclusive, very recently the Beijing Amendment.  Venezuela has 
implemented all control and training programs recommended by the Montreal Protocol and 
actively participated in the ongoing activities related with the implementation of the Montreal 
Protocol resolutions.  The local Ozone Unit is FONDOIN – “Fondo Venezolano para la 
Reconversión Industrial y Tecnológica” - created by National Decree 2590, published in Gaceta 
Oficial N° 35073 dated October 20, 1992.  FONDOIN is charged with coordination of the MP 
compliance actions.  It is an Agency under the Ministerio de Industrias Ligeras y Comercio, with 
the following entities on its Board: 
 

• FONDOIN President 
• Ministerio de Industrias Ligeras y Comercio (MILCO) 
• Ministerio de Relaciones Exteriores (MRE) 
• Ministerio del Ambiente (MINAMB) 
• Association for the (petro-)chemical Industry in Venezuela (ASOQUIM) 

 
2.1.2 Policies, Regulations 

 
The Government of Venezuela formulated its policies regarding the use of ozone depleting 
substances in its Country Programme, approved by the MLF in its 11th meeting November 1993.  
This was followed by a Foams Program, approved in the 36th meeting of the ExCom in March  
2002 and the National Phaseout Program, (NPP), approved by the MLF at its 42nd meeting  
April, 2004,  

 
Based on the CP as well as the NPP and the MP with all its amendments, the Government of 
Venezuela developed a comprehensive set of legal instruments to assure compliance with the 
MP stipulations and the CP.   
 
The first regulations related to ODS are the ratification of the Vienna Convention in 1988 and 
the Montreal Protocol in 1989 which became laws of the Republic.  The first decree regulating 
these matters was issued in April 1992, under number 2215, setting the import licensing 
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requirement.  This decree was superseded by National Decree 3220, which dates back to 
January 1999, and sets norms to “regulate and control consumption, production, imports, 
exports and uses of Ozone Depleting Substances [ODS]”.  It has been modified in November 
2004, by Decree 3228; and most recently, in March 2006, by Decree 4335, to update the norms 
as required by the changes in the ratified amendments of the Montreal Protocol and to improve 
the application of the control measures. 
 
The Constitution of the Bolivarian Republic of Venezuela of 1999, in its Article 127 refers 
explicitly to the protection of the Ozone Layer. 
 
These regulations define the different products, classify them, set production limits and 
reduction schedules as well as import and export rules.  They require that importers and 
exporters be registered with the controlling authority [MINAMB].   
The regulations have been written with a focus on eliminating CFCs as top priority, and with 
second objective to regulate imports and exports of all other ODS (HCFCs and other ODS 
substances following the stipulations of the Montreal Protocol and its amendments). 
 
Until June 28, 2005, all HCFCs have been listed under a single customs code [2903.49.10], 
called “all other derivatives from methane, ethane or propane, halogenated only with fluorine 
and chlorine”.  Custom codes were  then modified [Decree N° 3,679 issued 30 May 2005 and 
published in Gaceta Oficial dated June 28, 2005] and since then, code [2903.49.10], has been 
broken down in four sub codes [following recommendations from the harmonized system code  
[HS code]:  
 
• [2903.49.11] for: chlorodifluoromethane – HCFC 22 
• [2903.49.12] for: dichlorotrifluoroethane – HCFC 123, chlorotetrafluoroethane – HCFC 

124, Dichlorofhluoroethanes – HCFC 141 and HCFC 141b, and chlorodifluoroethanes – 
HCFC 142 and HCFC 142b. 

• [2903.49.13] for dichloropentafluoropropanes – HCFC 225, HCFC 225ca and HCFC 225cb. 
• [2903.49.19] for all others.  
 
Custom code [3824.71.00] is used to classify Blends of derivatives of acyclic hydrocarbons 
fully halogenated with at least two different halogens, fluorine and chlorine.  This custom code 
does not differentiate if the blend contains CFCs, HCFCs, HFCs or HCs. 
 
This lack of detail in the customs code has made it very difficult to differentiate individual 
HCFCs from other halogenated substances imported in Venezuela.  This has been only partially 
solved after the codes modification made on June 28, 2005. 
 
2.2 HCFC SUPPLY SCENARIO 
 
Official import data are provided by the National Institute of Statistics [Institututo Nacional de 
Estadísticas, or INE].  They are, though, not adequate for this purpose, except for determining 
the countries of origin/destination of the imported/exported substances.   
 
MINAMB is the official issuer of import authorizations for ODS and therefore a source of 
information. Import licenses are only issued to importers that meet the requirements of the 
applicable law (currently Decree 4335).  MINAMB requires importers to report their previous 
six months imports, backed-up with documents, as a requisite to issue further import permits.  
However, MINAMB cannot verify all information it receives.  Usually, import permits requested 
much larger quantities than what is actually imported and this difference makes it difficult to 
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determine the actual imports this way.  Importers reluctantly abide by the obligation to report.  
For this reason, consumption past reports to the MP Secretariat are suspect. MINAMB also 
collects actual import data for HCFCs.  
 
Fondoin did provide the detailed consumption data for this report (consumption defined as 
Production + Import - Export) for each HCFC.  The Fondoin data are based on license 
information.  
 
2.2.1 Production 
  
Venezuela has one local producer of HCFC-22 (Produven).  Production information for the years 
1995 to 2005 is shown in Table 1 
 

Table 1 – HCFC Production in Venezuela  

HCFC YEAR 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 TOTAL

22
METRICT

ONS
1,656 1,590 1,607 1,298 453 500 773 493 443 994 636 10,443

27 26 22 26 14 18 22 23 18 22 21 22
%  HCFC  22 /            

TOTAL PRODUCTION

HCFC 22 PRODUCTION DATA FOR VENEZUELA  

FROM 1995 TO 2005 

PRODUCER: PRODUCTOS HALOGENADOS DE VENEZUELA - PRODUVEN

UNITS: METRIC TONS

Source: Produven 
 
PRODUVEN (Productos Halogenados de Venezuela, C. A.) was founded in 1972 as a joint 
venture between PEQUIVEN, a Venezuelan state-owned corporation (with a 50% stake) and 
ATOFINA a French corporation which specialized in the field of halogenated substances (today 
known as ARKEMA) (with the balance 50%).  It started production in January 1976 with the 
objective of serving local and foreign markets on blowing agents, propellants and refrigerants.  
In 2002 Atofina sold its share to a group of local investors with interests in the Venezuelan 
refrigeration industry.  Little afterwards Pequiven did the same.  In this way it became a 
privately owned national corporation. 
 
Built as a “swing” plant, with a total production capacity of 10,000 t/y, using two reactors, it can 
produce CFCs or HCFCs, depending solely on the raw materials fed into the process; the 
common halogenator being Hydrofluoric Acid [HF], which is reacted in one of the reactors with 
Carbon Tetrachloride [Cl4C] to generate R11 + R12 or, in the second reactor, with Chloroform 
(Trichloromethane) [CHCl3] to generate HCFC21 + HCFC22 + HFC23.  After CFC production 
ends, by December 31st, 2006, both reactors will be used for production of HCFCs, alternatively.  
Hydrochloric Acid is obtained as a commercial byproduct. The plant is tuned so as to minimize 
output of HCFC-21 and HFC-23.  Production of HCFC-22 has never surpassed 30% of total 
annual production. 
 
CFC production at Produven 
 
December 31st 2006, Produven will shut production of CFCs, as per agreement reached with the 
World Bank under the MLF.  It will continue to produce HCFC-22. 
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Produven has been authorized to produce an inventory of CFCs to cover  demand through the 
years 2007 - 2010 (when all use of CFCs will be banned, except for recovered, recycled and/or 
regenerated products). In the mean time, the market should accommodate to the increasing 
scarcity of these substances and begin to use substitutes.  These substitutes may be more 
difficult to use and present higher risks of equipment failures due to the unpreparedness and 
lack of proper tools of the technicians that work on the service and repair market. 
 
HCFCs production at Produven 
   
Under the stipulations imposed by the Montreal Protocol, Venezuela, as an Article 5 country,, is 
allowed to produce HCFCs until 2040.  Venezuela produces and is planning to produce HCFC 
22 accordingly. 



The decision as to how long the plant will continue to operate will depend on how competitive it 
remains in relation to other producers, mainly located in China and India, which are offering 
their products at very low prices. 
 
2.2.2 Exports 
 
Exports of HCFCs are small.  Traditional receptor countries are: Colombia, Ecuador, Perú, 
Brazil, Cuba and Chile. 
 
                                              HCFC Production and export Data for Venezuela 

 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
HCFC 22 
PRODUCTION 

1585 1561 1618 1206 456 569 773 493 443 994 636 

HCFC 22 
EXPORTS 

171 514 203 209 72 127 91 65 40 100 74 

%EXPORTS/ 
PRODUCTION 11 33 13 17 16 22 12 13 9 10 12 

Source: Produven 
 
2.2.3 Imports 
 
Imports have been divided into individual “pure” HCFCs and HCFC-containing blends. 
 
“PURE” HCFCs 
 
HCFC-22 

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
IMPORTER 

Metric tons 
Boc Gases de Venezuela N/A N/A N/A 0 0 0 N/A N/A N/A 0 19 
Corporación Saira N/A N/A N/A 14 35 7 N/A N/A N/A 29 0 
DuPont  N/A N/A N/A 299 1020 176 N/A N/A N/A 1493 397 
Elga de Venezuela N/A N/A N/A 7 0 28 N/A N/A N/A 0 29 
Expoaire, N/A N/A N/A 25 76 208 N/A N/A N/A 64 170 
Falop N/A N/A N/A 60 163 45 N/A N/A N/A 160 126 
Interfrigo de Venezuela, N/A N/A N/A 0 150 75 N/A N/A N/A 66 0 
Multi Supplies N/A N/A N/A 3 0 0 N/A N/A N/A 0 0 
Pescadería San… N/A N/A N/A 0 0  7 N/A N/A N/A 0 0 
Refrielectric Shop N/A N/A N/A 60 0 0 N/A N/A N/A 0 0 
Refriemca N/A N/A N/A 0 35 34 N/A N/A N/A 0 0 
Refrigeración Insular N/A N/A N/A 1 0 0 N/A N/A N/A 25 12 
Refrig. Master N/A N/A N/A 109 280 343 N/A N/A N/A 254 489 
Refriquim, N/A N/A N/A 48 279 219 N/A N/A N/A 335 21 
Sigo – Proveeduría N/A N/A N/A 0 35 13 N/A N/A N/A 0 0 
Stefan Mar N/A N/A N/A 0 9 0 N/A N/A N/A 0 0 
York N/A  N/A  N/A  0 197 0 N/A  N/A  N/A  0 0 
Total 273 319 563 626 2279 1155 2782 1013 740 2426 1263 

 
 
HCFC-141b  

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
IMPORTER 

Metric tons 
DuPont  N/A N/A N/A 79 45 0 N/A N/A N/A 71 41 
Produven N/A N/A N/A 6 23 0 N/A N/A N/A 0 0 
Refrig. Master Venezolana N/A N/A N/A 6 2 12 N/A N/A N/A 91 28 
Refriquim N/A N/A N/A 20 16 14 N/A N/A N/A 0 0 
Sinthesis, N/A N/A N/A 6 34 81 N/A N/A N/A 123 186 
Servicios NCH N/A N/A N/A 0 5 4 N/A  N/A  N/A  0 0 
Total N/A N/A N/A 117 125 111 N/A N/A N/A 286 256 
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HCFC-142b 
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

IMPORTER 
Metric tons 

Refr. Master  N/A N/A N/A 0 0 0 N/A N/A N/A 0 29 
Total N/A N/A N/A 0 0 0 N/A N/A N/A 0 29 

 
HCFC-123  

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
IMPORTER 

Metric tons 
Boal N/A N/A N/A 0 0.5 0 N/A N/A N/A 0 0 
DuPont N/A N/A N/A 1.2 1.2 0 N/A N/A N/A 65.6 0 
Ref. Master N/A N/A N/A 0 0 0 N/A N/A N/A 0.5 9 
Refriquim  N/A N/A N/A 0 2.7 0 N/A N/A N/A 0 0 
Total N/A N/A N/A 1.2 4.4 0 N/A N/A N/A 66.1 9 

 
HCFC-124  

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
IMPORTER 

Metric tons 
DuPont  N /A N /A N /A 6.5 11.8 0 N /A N /A N /A 91.4 0 
Refr. Master N /A N /A N /A 0 0 0 N /A N /A N /A 0 45 
Total N /A N /A N /A 6.5 11.8 0 N /A N /A N /A 91.4 45 

 
HCFC Containing Blends  
 
Oxyfume 2002 

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
IMPORTER 

Metric tons 
BOC Gases N /A N /A N /A 0 6.1 1.8 N /A N /A N /A 8.1 10 
Total N /A N /A N /A 0 6.1 1.8 N /A N /A N /A 8.1 10 

 
R401A 

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
IMPORTER 

Metric tons 
DuPont  N/A N/A N/A 2.1 20 0 N/A N/A N/A 18.1 30 
Refrigeración Master N/A N/A N/A 3.6 0 0 N/A N/A N/A 0 0 
Total N /A N /A N /A 5.7 20 0 N /A N /A N /A 18.1 30 

 
R401B 

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
IMPORTER 

Metric tons 
DuPont  N/A N/A N/A 2.2 20 0 N/A N/A N/A 18.1 0 
Refriquim N/A N/A N/A 0 0 28.1 N/A N/A N/A 0 0 
Total N /A N /A N /A 2.2 20 28.1 N /A N /A N /A 18.1 0 

 
R402A 

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
IMPORTER 

Metric tons 
DuPont N/A N/A N/A 5.9 23 0 N/A N/A N/A 15.5 0 
Refriquim N/A N/A N/A 1.7 0 0 N/A N/A N/A 0 0 
Total N /A N /A N /A 7.6 23 0 N /A N /A N /A 15.5 0 

 
R402B 

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
IMPORTER 

Metric tons 
DuPont N/A N/A N/A 15.3 23 0 N/A N/A N/A 15.5 0 
Total N /A N /A N /A 15.3 23 0 N /A N /A N /A 15.5 0 
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R408A 
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

IMPORTER 
Metric tons 

DuPont N/A N/A N/A 0 23 0 N/A N/A N/A 15.5 0 
Produven N/A N/A N/A 26 0 0 N/A N/A N/A 0 0 
Refrigeración Master N/A N/A N/A 7.5 9.6 9.5 N/A N/A N/A 4.1 9 
Refriquim N/A N/A N/A 0 0 0 N/A N/A N/A 5.4 0 
Total N /A N /A N /A 33.5 32.6 9.5 N /A N /A N /A 25 0 

 
R409A 

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
IMPORTER 

Metric tons 
DuPont N/A N/A N/A 0 20 0 N/A N/A N/A 20 6 
Falop N/A N/A N/A 0 0 0 N/A N/A N/A 0 17 
Total N /A N /A N /A 0 20 0 N /A N /A N /A 20 23 

 
R415B 

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
IMPORTER 

Metric tons 
Corporación Saira N/A N/A N/A 0 0 0 N/A N/A N/A 0 15 
Total     0 0 0    0 15 

 
R502 

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
IMPORTER 

Metric tons 
Corporación Saira, N/A N/A N/A 2.7  0 0 N/A N/A N/A 0 0 
Interfrigo N/A N/A N/A 0 4.5 0 N/A N/A N/A 0 0 
Refrigeración Máster N/A N/A N/A 9.9 0 0 N/A N/A N/A 0 0 
Refriquim N/A N/A N/A 11.6 0.7 0.8 N/A N/A N/A 1.5 0 
Stefan Mar N/A N/A N/A 1 0 0 N/A N/A N/A 0 0 
Total    25.2 5.2 0.8    1.5 0 

Source of all tables: Fondoin – Originator MinAmb 
 
No data was made available for importers for the years indicated with the legend N/A.  

 
2.2.4 Distribution and supply chain  
 
PRODUVEN sells its production in bulk containers to three wholesale distributors: Indugas, C. 
A., Refrigeración Master Metropolitana, C, A. and Comercial San Antonio, C. A.  These 
distributors operate charging plants that allow them to fraction the bulk products into smaller 
commercial containers [60kg cylinders is mainstream] to be distributed among their customers: 
refrigeration-spare-parts stores – which number some 300-400 – and large service shops – 
which number some 100-150. 
 
These sales shops attend the demand of an undetermined number of refrigeration technicians, 
which are estimated to be in the order of 5,000. 
 
Produven also runs a small operation for charging non returnable cylinders for the export 
market, when required, but usually exports in bulk containers (Iso-tanks). 
 
Aggregated demand, not covered by PRODUVEN products, is covered by a number of importers 
that compete commercially between themselves and with PRODUVEN.  
 
The detail of these importers and the products in which they compete in are shown in the 
preceding lists. 
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2.2.5 HCFC Pricing 
 

Prices for HCFCs have decreased over the years.  This is particularly the case with HCFC-22.  
reasons for this decline are (i) global demand being down because important markets such as 
Europe and the USA are applying regulatory restrictions, (partially) changing to HFCs, and (ii) 
additional production capacities are coming on stream in China and India. 

 
Compared to the HFCs and HFC blends, there is a large price difference in favor of HCFCs. This 
is a big impediment in the introduction of such blends—even if it technically would make sense.  
For instance, R-404A would be the technically correct and logical refrigerant for low 
temperature applications in commercial refrigeration (previously R-502), but lower costs 
dictates the use of technically inferior HCFC-22. 

 
The current prices of HCFCs and HFCs are as follows (distributor level/in US$/kg – VATax not 
included): 
 
PACKING HCFC22 HCFC141b   HCFC123  R-404A  R-407C R409A R-410A 
Drums         3.86  11.2        
Non reusable 
cylinders 

   15.25 17.03  17.68 

Bulk     3.26     6.90  
Source:  PRODUVEN 
 
Prices above represent current prices (as of December 2006).  HCFC22 price has soared up due 
to a shortage of product caused by the fact that PRODUVEN has been using all its capacity for 
the last six months to build up an inventory of CFCs as has been approved by the MP, in order to 
fill the needs of the service market in the interim period until 2010, when use of CFCs in the 
service sector will be restricted to recovered, recycled or reclaimed products.   
 
Another pressure factor has been caused by a shortage of imported inventory, limited by the 
availability of foreign currency approval for imports by the national government.  Otherwise, the 
price had been oscillating around US$ 2.25 at distributor level. 
 
2.3 HCFC CONSUMPTION  
 
2.3.1 Aerosol Sector 

 
Information from producers indicate that in 2005 10 metric tones of HCFC-141b was used for 
electronic cleaning (contact sprays) and 3 metric tonnes as non-flammable propellant.  While 
the use is in the aerosol sector, the actual use of the HCFC 141b is as a solvent, stressing once 
more that solvent applications do not really constitute a distinct sector. 
 
2.3.2 Foam Sector 
 
HCFC use in the Foams Sector is restricted to industries producing rigid foams for insulation, 
structural parts and integral skin foams.   The largest use of foams in Venezuela has been in the 
refrigeration industry.  All companies identified by Fondoin were converted between 1998 and 
2000 to replace CFC 11 with HCFC 141b as an interim technology because the costs of 
conversion to HCs was deemed too high.  These conversion agreements include a paragraph that 
rules out the availability of MLF funding for further conversions to other technologies in the 
future.   This ExCom decision would need to be revised and a serious attempt is to be made to 
convince this industry to replace HCFCs ahead of the MP stipulations.  Companies that received 
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CFC phaseout assistance are listed in Annex-4.  It is believed that these constitute all HCFC 
users in this sector.  
 
There are currently two polyol blend suppliers to this market: Bayer de Venezuela and Sinthesis. 
Sinthesis is a registered importer and brings its own HCFC 141b from abroad.  Bayer de 
Venezuela is not registered as an importer and purchases its HCFC 141b locally from importers.  
In past years there was a larger number of polyol blend producers and included: Plasquipol, 
Polyresin, Poliuretanos and Urequímicos. 
 
2005 use of HCFCs in the foam sector was 256 t.  

 
2.3.3 Firefighting Sector 
 
The Association of Fire Extinguisher Producers claim that no HCFCs are being used in charging 
fire extinguishers in Venezuela. HCFC 123 is being used for chiller applications and HCFC 124 as 
a basis to produce R409A blend. 
 
2.3.4 Refrigeration & Air Conditioning Sector 
 
Produven, the local producer of CFCs will, in compliance with an agreement with The World 
Bank on behalf of the Government of Venezuela, end production of CFC-11 and CFC-12 by 
December 31, 2006.  As the news about CFC production nearing its end reached the market, the 
use of imported ternary HCFC blends and binary and ternary HFC blends are surging and 
several local entities are considering local blending.  
 
Refrigeration 
 
The domestic refrigerator industry used in the past CFC 11 for foam insulation and CFC12 
as refrigerant.  All foam is now based on HCFC-141b, and all refrigerant is HFC 134a. 
 
Commercial refrigeration, including transportation refrigeration turned to HCFC-
141b in foams and HCFC-22 as refrigerant.  Exceptions are some low temperature applications 
using R-404—a ternary HFC blend—and R-507–a binary HFC blend. 
 
Industrial Refrigeration uses also HCFC-141b-based foam but to a very large extent HCFC-
22 as refrigerant with some ammonia, remaining CFC-11 and -12, HFC-123a and HCFC-123.   All 
new equipment is based on HFC134a   
 
Refrigeration Servicing will continue to use the original charging substances, including CFC-
11 and -12 for as long as supply lasts and the price does not escalate out of proportions.  
However, for domestic and commercial refrigeration technicians, anticipating change, have 
begun experimenting with blends.   
 
CFC12 replacements 
 
The most commonly heard of is R 409a {60% HCFC22 + 25% HCFC124 + 15% HCFC142b}, 
known as Forane FX-56, Genetron 409a, Suva 409a, depending on the source.  The local 
representative of Honeywell, Refrimaster, which is one of the registered importers, is believed to 
have begun production of R 409A at its facility.  It is competitive in price (30% lower) when 
compared with CFC12 and it is marketed as a replacement for CFC-12 in domestic and 
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commercial refrigeration.  Produven is also studying plans to produce R 409a as an option, once 
the production of CFC12 shuts down.  
 
Another HCFC blend, R-415b {25% HCFC22 + 75% HFC-152a}, produced in China, reached the 
Venezuelan market in 2004.  Due to its high content of HFC-152a it is classified as flammable 
(A2 following ASHRAE 34), which is considered a risk in Venezuela, because of refrigeration 
technicians low flammable chemicals awareness.  
 
Additionally, traditional HCFC based blends, such as Suva MP-39 [R 401a] {53% HCFC 22 + 
34% HCFC 124 + 13% HFC 152a} and Suva MP-66 [R-401b] {61% HCFC 22 + 28% HCFC124 + 
11% HFC 152a} have been used in the market for quite some time.  
 
When CFC 12 was the dominant refrigerant, there always has been a concern that servicing led 
to much shorter product life due to poor service practices.  Doubts on results after switching to 
blends are therefore plentiful because, in addition to poor service practices, would come an 
incorrect use of blends.  A training program accompanying the replacement would go a long way 
to improve practices and thereby reduce emissions and increasing product life times. 
 
R-502 replacements 
 
R502 {48.8% HCFC 22 + 51.2% CFC 115}, is a CFC containing blend that is no longer available 
in Venezuela.  As replacement, a number of blends have been introduced: 
 
• Suva HP80 [R402A] {38% HCFC 22 + 60% HFC 125 + 2% HC 290},  
• Suva HP81 [ R402B] {60% HCFC22 + 38% HFC125 + 2% HC 290},  
• Forane FX10, or Genetron R408A or Suva 408A, [R408A] {47% HCFC 22 + 7% HFC125 + 

46% HFC 143a}.  
 
In addition, there are two HFC based blends which have already gained market acceptance and 
are currently preferred,  by experienced technicians, to the abovementioned  HCFC  based blend 
alternatives.   
Adoption by the rest of technicians will as usual depend on pricing by the  suppliers: 
 
• Forane FX-70 or Genetron R404a, [R404a], and  
• Refrigerant AZ-50 [R-507a]  
 
Air Conditioning 
 
Automotive air conditioning [MAC] shops today deal with two pure substances: CFC-12 
and HFC-134a, depending on the car being manufactured prior or after 1995.  There are other 
available products with current minor use: 
 
• R 406a {55% HCFC 22 + 41% HCFC 142b + 4% HC 600a}, a drop-in replacement in CFC-12 

systems, using the argument that no oil change is required.  Some refrigerant merchants are 
selling it as replacement that does not require an oil change, thus making it readily accepted 
by most technicians.  This product may also be found advertised as apt to be used in direct 
expansion systems in commercial applications. 

• Recently, DuPont introduced a new HFC based option, under the trade name Isceon MO49, 
which is an HFC based blend {R-413a: 88% HFC-134a + (% FC-218 + 3& HC600a}.   
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The comfort air conditioning market is by far the largest consumer of HCFCs.  All new 
central (roof top) and compact air conditioning equipment built in Venezuela and most 
imported units are designed and built to use HCFC-22.  Compact systems are factory charged 
with HCFC-22, whereas all central systems are factory pressurized with nitrogen and the 
equipment installer charges the refrigerant (in all cases HCFC-22) onsite with refrigerant 
purchased in the local refrigeration merchandisers. 
 
New imported small size (split type) air conditioning equipment may occasionally be factory 
charged with R407C or R410A, (HFC based blends) instead of HCF-22, which is still the most 
commonly used refrigerant in imported and locally made equipment.  To serve this market, 
small quantities of Genetron R407C [R407C], and Forane AZ20 [R410A] have been imported. 
 
The large number of installers includes well organized corporations as well as informally 
organized technicians that compete for small to mid size projects.  Large projects, like 
supermarkets, shopping centers, large industrial equipment, central building, and other, 15 
refrigeration tons or bigger, are usually contracted with large companies.  These companies will 
also service this equipment throughout their life.   
 
AC Service is provided by the same companies and technicians that serve refrigeration 
equipment .  They represent the largest market for HCFC-22 and buy the refrigerant from many 
local refrigeration merchandisers.  Some have been listed in the database but the number of 
technicians is surprisingly large (~5,000).  
  
Conclusions on refrigerant substitutes. 
 
Depending on the relative success of each of the options mentioned above, with particular 
consideration given to product pricing, we may see a continued reliance on HCFC based blends 
or an upsurge of HFC based refrigerants; or, if new technologies become economically and 
technically feasible, we might see additional options to change.  The generalization in the use of 
blends, which require technical training for successful results, particularly in replacing CFC12 in 
domestic and commercial refrigeration as well as automotive air conditioning, which are tasks 
normally performed by a large number of poorly trained self educated technicians, may bring 
about a serious crisis of underperforming systems and an increase in the rate of equipment 
failure; which would be highly undesirable. 
 
In past times, blends were almost exclusively employed by trained technicians, who had the 
technical know-how and training to use them properly.  Untrained technicians self restrained 
themselves and relied on pure substances such as CFC12 or HFC134a for these simple 
applications.  Substituting CFC12 with HFC134a has proven to be very cumbersome due to the 
requirement of oil changing to a very low level of mineral or alkylbenzene oil residue.  Some of 
the newly offered blends offer the technical advantage of not requiring this oil substitution, but 
they have particular characteristics, such as the need to be charged as a liquid, that may produce 
undesired results if not respected.  New situations have also begun to develop that need to be 
paid particular attention to:  The Venezuelan market has been used to commercialization of pure 
substances sold on a “per kilo” basis.  That means that a technician owns a cylinder (usually a 1 
to 13 kg capacity) that he uses to buy refrigerant transferred from a larger recipient (usually a 60 
kg cylinder), owned by the detail store, at the point of sale.  The salesman transfers as much 
refrigerant as the customer wishes to buy. 
This procedure introduces a serious risk of fractionalization if used when selling a blend, if 
correct handling is not maintained, and therefore creating the risk of changing the 
characteristics of the product that may pose a hazard. 
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Another reason for concern is the fact that the retailer may advertise this product (a blend 
designed to substitute a pure substance) as if it were the pure substance itself that it intends to 
replace, without letting it be known to his customer. (There have been reports of this kind of 
fraudulent behavior).  
 
A training program on good refrigeration practices is actually being carried on in Venezuela, 
sponsored by UNIDO.  About 43 instructors have been trained to teach these good refrigeration 
practices to what will finally be a number of some 3000 refrigeration technicians, in the initial 
phase of the program.  These technicians are going to be equipped with the required equipment 
that will allow them to apply the good practices that they are being taught. 
 
It is expected that these technicians will recover all refrigerants removed from serviced systems, 
reuse them if possible, recycle them whenever applicable or return them to retailers so that they 
are sent to a processing facility/ies which will finally classify them as apt for reclaiming or 
otherwise destruction.  This/ese facility/ies will send these classified products to a final 
processing unit, very likely to be Produven, for final reclaiming or destruction, if this equipment 
is installed to process these ODP plus the HFC 23 byproduct of the HCFC 22 production. 
 
2.3.5 Solvents Sector 
 
HCFC 141b is the only ODS used in solvent applications.  Its use is largely restricted to the 
flushing of refrigeration circuits and in electronic cleaners. 
 
It is estimated that in 2005, 23 t HCFC-141b were used in solvent applications—13 t for flushing 
and 10 t for electronic cleaning sprays. 

 
2.3.6 Feedstock and process Agent Applications 
 
There are no feedstock applications of HCFCs in Venezuela. 
 
2.3.7 Summary and Conclusions 
 
It has been stressed before that reliable data are difficult to come by.  FONDOIN has in the past 
reported based on licenses issued but these data do not match at all with official import data.   
The reason is that importers request inflated licenses and import frequently only a fraction of 
the approved amount.  Because import data are not available before the reporting deadline to 
the MP Secretariat, FONDOIN felt it had no choice than reporting based on licenses 
 
The following table proves the point.  It compares FONDOIN data—which are reliable for 
production and import—with MINAMB import data: 
 

HCFC CONSUMPTION BY PRODUCT 

PRODUCT FONDOIN DATA 

HCFC 22 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

PRODUCTION 1,656 1,590 1,607 1,298 453 500 773 493 443 994 636 

IMPORTS 273 319 563 1480 758 1155 2782 1013 740 2552 3455 

EXPORTS 153 153 200 210 72 127 91 65 40 100 49 

CONSUMPTION 1,775 1,757 1,969 2,568 1,139 1,528 3,464 1,441 1,143 3,446 4,042 
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HCFC 141b 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

PRODUCTION 0 0 0 0 0 0 0 0 0 0 0 

IMPORTS 0 2 15 601 61 88 459 134 126 286 569 

EXPORTS 0 0 0 0 0 0 0 0 0 0 0 

CONSUMPTION 0 2 15 601 61 88 459 134 126 286 569 

            

HCFC 142b 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

PRODUCTION 0 0 0 0 0 0 0 0 0 0 0 

IMPORTS 0 0 0 0 0 0 2 30 0 3 217 

EXPORTS 0 0 0 0 0 0 0 0 0 0 0 

CONSUMPTION 0 0 0 0 0 0 2 30 0 3 217 

            

HCFC 123 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

PRODUCTION 0 0 0 0 0 0 0 0 0 0 0 

IMPORTS 36 1 1 1 2 0 24 55 0 66 42 

EXPORTS 0 0 0 0 0 0 0 0 0 0 0 

CONSUMPTION 36 1 1 1 2 0 24 55 0 66 42 

            

HCFC 124 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

PRODUCTION 0 0 0 0 0 0 0 0 0 0 0 

IMPORTS 0 2 0 0 0 10 39 65 68 112 332 

EXPORTS 0 0 0 0 0 0 0 0 0 0 0 

CONSUMPTION 0 2 0 0 0 10 39 65 68 112 332 

            

TOTAL HCFCs 1,811 1,762 1,985 3,170 1,202 1,626 3,988 1,725 1,337 3,913 5,202 

 
 

HCFC CONSUMPTION BY PRODUCT 

PRODUCT MINAMB DATA 

HCFC 22 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

PRODUCTION 1,656 1,590 1,607 1,298 453 500 773 493 443 994 636 

IMPORTS N/A N/A N/A 566 1,154 1,138 N/A N/A N/A N/A 1,300 

EXPORTS 153 153 200 210 72 127 91 65 40 100 49 

CONSUMPTION N/A N/A N/A 1,654 1,535 1,528 N/A N/A N/A N/A 1,887 

            

HCFC 141b 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

PRODUCTION 0 0 0 0 0 0 0 0 0 0 0 

IMPORTS N/A N/A N/A 117 125 111 N/A N/A N/A N/A 256 

EXPORTS 0 0 0 0 0 0 0 0 0 0 0 

CONSUMPTION N/A N/A N/A 117 125 111 N/A N/A N/A 286 256 
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HCFC 142b 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

PRODUCTION 0 0 0 0 0 0 0 0 0 0 0 

IMPORTS N/A N/A N/A 0 0 0 N/A N/A N/A N/A 29 

EXPORTS 0 0 0 0 0 0 0 0 0 0 0 

CONSUMPTION N/A N/A N/A 0 0 0 N/A N/A N/A N/A 29 

            

HCFC 123 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

PRODUCTION 0 0 0 0 0 0 0 0 0 0 0 

IMPORTS N/A N/A N/A 1.2 4.4 0 N/A N/A N/A N/A 9 

EXPORTS 0 0 0 0 0 0 0 0 0 0 0 

CONSUMPTION N/A N/A N/A 1.2 4.4 0 N/A N/A N/A N/A 9 

            

HCFC 124 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

PRODUCTION 0 0 0 0 0 0 0 0 0 0 0 

IMPORTS N /A N /A N /A 6.5 11.8 0 N /A N /A N /A N /A 45 

EXPORTS 0 0 0 0 0 0 0 0 0 0 0 

CONSUMPTION N /A N /A N /A 6.5 11.8 0 N /A N /A N /A N /A 45 

            

TOTAL HCFCs N/A N /A N /A 1,779 1,676 1,639 N /A N /A N /A N /A 2,226 

 
As MINAMB stands by their data—which come from the Venezuelan Customs Office–conclusion 
must be that the actual consumption from MP reports is overstated by a factor 2-3 and that a 
more reliable consumption for 2005 is 2,226 t rather than the reported 5,202 t .  
 
HCFCs are used for their original applications as well—in dramatically increased amounts—for 
CFC replacement.   Because of the size of individual users and the limitations of technologies, it 
has not been economically and/or technically feasible in most cases to replace CFCs by non-ODS 
substances—even when financed by the MLF. 



 

3. ANALYSIS  
 
3.1 DEMAND FORECASTS 
 
To estimate future HCFC demand, we have to consider several factors: 
 

1. The economic growth in the country 
2. Developments in sectors that use HCFCs that differ from the general trend 
3. The cost of replacement of HCFCs 
4. Introduction rate of  HFCs blends for the replacement of HCFCs 

 
Growth factors - Venezuela has faced f2002-2003 economic problems due to socio-political 
disturbances.  This was reflected in its GDP as shown in the following chart: 
 

 
HCFCs markets have shown a similar irregular behavior 
 
Expectations for the future are optimistic.  Venezuela’s economy is tightly linked to oil, which 
prices are showing a tendency to increase for the foreseeable future.  This represents a window 
of opportunity.   Conservative growth projections for Venezuela are around 4 %/y until 2015:   
 

Table 14 – Real GDP Growth Projections for Selected LA Countries 

Country 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Argentina 7.7 4.6 3.1 2.9 3.6 3.7 3.8 3.7 3.3 3.4 3.4 
Brazil 5.4 4.0 3.5 3.7 3.8 3.9 3.9 3.9 4.0 4.0 4.1 
Colombia 3.6 3.7 4.0 4.1 4.2 4.1 4.1 3.7 3.8 3.8 3.7 
Mexico 4.1 3.9 4.1 4.3 4.2 4.2 4.3 4.3 4.2 4.2 4.2 
Venezuela 16.4 4.0 3.8 4.2 4.1 4.1 4.1 4.2 4.2 4.1 3.9 
Source: “Global Insight” (formerly DRI-WEFA) 
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The government is promoting the highest possible growth rate, while at the same time keeping 
inflation below 10%/y, which is not an easy objective.  The exchange rate has been fixed and 
availability of foreign currency for imports is being strictly controlled, so that the economy is 
growing at a rate the government desires and directed towards areas it assigns priority to.  After 
closing an election year (2006), there should be at least 6 years (until 2013) of continuity, 
therefore allowing more stable scenarios than the past 10 years have allowed 
 
Construction and service growth factors should be above these estimates for Venezuela.   Up and 
above that, only 15% of homes are currently equipped with air conditioning, and there is a huge 
deficit of houses.  Consequently, there is plenty of room for refrigeration and air conditioning to 
grow.  For all HCFCs, growth is expected therefore to be around 2% over GNP—or 6%/y.  
 
Closure of the local CFC production will not make a measurable initial impact, as Produven 
stocked considerable inventories. However, just the news of the closure may cause a ripple effect 
in favor of HCFC blends (HCFC-22, -123, 124, 142b).   However, from 2008 onwards when CFC 
stocks are diminishing and after 2010, when CFC stocks are expected to be depleted, there may 
be a surge in the use of HCFC blends, increasing growth to 10% or more. 
 
The introduction rate of HFC blends for the replacement of HCFCs is strongly related to the 
prices evolution of both substances.  At the present, HFC blends are 4-5 times more expensive 
than HCFCs prices, and only the R-404A has some application in low temperature commercial 
refrigeration. 
 
It is interesting to compare the introduction of HCFC alternatives to the CFC-12 experience in 
the most important sectors: 
 

• Mobil Air Conditioning:  in Venezuela, all car manufacturers are subsidiaries of 
global manufacturers and the decision for the use of HFC-134a  was corporate and 
simultaneous for virtually all companies. 

• Domestic Refrigeration: local manufacturers received assistance under the MLF for 
their CFC conversion and chose therefore HFC-134a. 

• Aftermarket: until 2005, the majority used R-12, but CFC-12 availability and price 
motivated the use of HCFC-based ternary blends.             

 
However, possible HFC blends penetration cannot be compared with the CFC-12 experience:   

 
• The majority of the OEM’s are local companies, in some cases connected through 

agreements with global enterprises, but not necessarily dependent to the extent that they 
have to adopt the same policy. 

• More important, there is uncertainty about the evolution of the HCFC-22 price.  
According to PRODUVEN, if the carbon credit system under the Kyoto Protocol 
continues to leverage production of HCFC-22 in countries that are favored by such 
carbon credits, the HCFC-22 price—which has already decreased dramatically—may 
further fall.  

• Finally, MLF support is currently far from assured. 
• Regarding HFC blends, a gradual price decrease can be expected, depending on whether 

they continue to be accepted worldwide as long term replacement and not interim 
products because of related global warming concerns. 

 
Taking into account the factors above mentioned, the percentage of growth until 2015 for each 
HCFC can be summarized as follows:  
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SUBSTANCE 2006-2007 2008-2010 2011-2015 

HCFC-22 6% 6% 6% 
HCFC-123  4%  4% 4% 
HCFC-141b 6% 6% 6% 
HCFC-142b 6% 6% 6% 
HCFC-124 6% 6% 6% 
 
Considering the actual 2005 consumption of each HCFC and using the growth for the different 
periods, estimated 2015 consumption in metric tons is as follows:   
 

 HCFC-22 HCFC-141b HCFC-123 HCFC-142b HCFC-124 TOTAL 
2005 actual 1,887 256 9 32 62 2,246 
2015 forecast 3,378 458 13 57 111 4,017 
 
In summary, HCFC use in a moderate, unconstrained scenario will increase between 2005 and 
2015 by a factor 1.8 
 
3.2 AVAILABILITY SCENARIOS AND PRICES 
 
 3.2.1 Availability Scenarios 
 
Venezuela is one of two countries in South America with local production source for the by now 
largest and most critical ODS substance, HCFC-22, with a production capacity of 10,000 t/y—
essentially more than four times the 2005 and more than double the 2015 demand.  However, 
the prices offered from China are such that the continuity of local production is not assured.  
Nevertheless, with Chinese production capacity for the production of HCFC-22 being close to 
400,000 t/y, no  constraints in supply are expected. 
 
The only other substantial use is in HCFC-141b.  The Government of Venezuela expects, along 
with TEAP forecasts that no constraints in supply is to be expected.    
 
Based on the situation as described, Venezuela does not expect any availability issues for HCFCs 
over the period 2006-2015. 
 

3.2.2 Price Trends 
 
Price development of HCFCs has been downwards to roughly half the 1995 price.  This is a 
typical development from proprietary, brand name products produced in developed countries to 
commodities produced wherever the costs are the lowest.  As this development has been 
completed, price development along inflation development is from now on expected.  
Over the same period the price of CFC-12 increased from US$ 3.00/kg to US$ 8.00/kg and CFC-
11 from US$ 2.50/kg to US$ 5.00/kg   Prices for ternary HCFC blends, on the other side, 
dropped as low as US$ 6.00/k  (R 409A).  This implies that HCFC-based ternary blends can now 
compete with CFCs.  The same is —and most likely will not be in the foreseeable future—not the 
case for scenarios including HFCs, which are around US$ 10.00-13.00/kg.   

 
3.3 TECHNOLOGY 
 
Review of available zero ODP options has been limited to the two largest applications, 
refrigerants and foams 
 
Refrigerants 
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The issue for refrigerants is not the availability but the price (HFCs and HFC-based blends) or 
the perceived safety (HCs).   Even in subsidized projects, the price difference between HCFCs 
and HFCs will be difficult to cover as it is too substantial.  Progress in HCFC containment in this 
case will have to come from rigorous application of “good practices”.  The application of HCs is 
more promising but will require a carefully designed program that emphasizes safety in 
manufacturing as well as service. 
 
Foams 
 
After the introduction in the market of liquid HFCs there have not been many new ODS-free 
technologies introduced in the market.  The exception may be the use of methyl formiate 
(offered as a proprietary product under the name “Ecomate”), but this product is not yet offered 
or tested in Venezuela.    
 
Non-ODS technologies have been expensive and many companies have gone through long and 
sometimes bitter learning experiences.  By now these technologies have developed and matured.  
Overly restrictive safety restrictions have been adjusted based on widespread actual 
applications, equipment requirements have been optimized for different applications, lower 
priced low-pressure technology has adjusted to the new requirements and world-wide 
competition—including products from Article 5(1) countries, has lead to significantly lower 
equipment prices.  In addition, most companies purchased high-pressure foam equipment for 
the use of HCFCs and retrofit for the use of non-ODS substances can be obtained by retrofit 
rather than replacement.  As a result, conversion projects today should be significantly lower 
priced that they were, say,  10 years ago.    
 
Venezuela will prefer options that combine zero ODP with favorable GWP properties.  This 
implies that, while HFCs will be part of the solution, their overall environmental impact—GWP 
as well as energy requirements and end of life issues—need to be assessed.  Such assessments 
have global significance and are not part of this survey.  They should, however, be considered for 
the HCFC-management strategy that Venezuela hopes to develop as a consequence of this 
document. 
 
As for now, Venezuela expects to reduce the use of HCFCs by 
 

• Implementing good practices in the service of HCFC-containing equipment 
• Introducing HCs in domestic refrigeration applications (a relatively sophisticated 

industry that can cope with safety issues) 
• Increasing the use of hydrocarbons in foam and refrigeration applications 
• Changing to HFC technology in those aerosol applications that do not allow for the safe 

use of hydrocarbons  
 
3.4 ENVIRONMENTAL IMPACT 
 
As mentioned, HCFCs have, apart from an ozone depleting potential, rather large Global 
warming potentials, as the following table shows: 
 

PARAMETERS HCFC-22 HCFC-141b HCFC-123 HCFC-142b HCFC-124 
ODP 0.055 0.11 0.02 0.065 0.22 
GWP 1,780 713 76 2,270 599 

Source: 2005 IPCC/TEAP Special report 
Other facts  to be taken into account are:  
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• HFCs are energy efficient in insulation applications, yet their GWPs are even more 

considerable.  Wouldn’t it be best to move into the HCs realm altogether as soon as 
possible, considering their lower cost (in spite of the recognized fact that safety 
considerations make the initial investment higher)? 

• HCs are effective in refrigeration applications (better than HFC-134a) and as foaming 
agents. 

• Venezuela acceded in 2006 to the Kyoto Protocol and is therefore committed to options 
that combine zero ODP with favorable GWP properties and  low energy impact. 

 
These issues will be  considered when preparing an HCFC management plan.  
 
3.5 COMPLIANCE CHALLENGES AND OPPORTUNITIES 
 
Non-Article 5 countries such as the European Union, Japan and the USA have already shown 
the way to—albeit not full completion of—an ODS-free society using technologies such as HFC-
based binary/ternary blends and HCs for refrigerants as well as liquid HFCs and HCs for foams. 
Technically, the same can be applied in Venezuela.   
 
The challenge will be the costs in investments and/or recurrent costs.  For instance, HCFC-22 
costs US$ 3.26/kg (bulk).  Replacing it by HFC blends will triple the price!.  The same is true 
when replacing HCFC-141b with liquid HFCs.  Typical HC projects cost US$ 300,000-500,000 
in investment. 
 
Another challenge will be to come up with a suitable policy framework for financial and 
technical assistance.  An example: under current rules 
 

• A foam project involving 100 t CFC-11 can receive up to US% 783,000 
• The same project involving 100 t HCFC-141b could receive US$ 86,130 

 
A third challenge in Venezuela, when using HCs, will be to enforce safety in SME settings.  
Simplification and economizing the technology may be required to overcome this. 
 
There are opportunities as well.  If the simplification of HC technology would be successful, 
there may be operational savings.  The simultaneous introduction of good operational practices 
may decrease the use of HFCs and limit the cost increase—at least in service applications.  
 
3.6 POTENTIAL COMPLIANCE MEASURES 
 
To identify potential compliance measures one may be reminded of the actual ExCom decision 
approving this survey.  The Executive Committee of the MLF approved at its 45th Meeting a 
project prepared by UNDP which aims to conduct a survey of HCFC use in selected countries 
with the objective of  
 
establishing an eligible national aggregate level of HCFC consumption in 
the future against which proposals would be funded 

(Decision 45/6).   
 
 
 



 29

Proposals alone will not do.  Current policies on eligibility and cost thresholds will need to be 
revisited and, where deemed necessary, revised.  Provided such a revision will be effected and 
lead to a suitable assistance framework, Venezuela is willing to cooperate in the preparation of 
HCFC phaseout projects and modification of the current legal framework to assure that such a 
phaseout will be sustainable. 
 
Projects would be possible in a variety of sectors and applications: 
 

• In the RAC Service Sector through the introduction of ‘best practices” for HCFCs.  
• In the Solvent Sector by replacing HCFC-141b by other, non-ODS organic solvents 
• In the Aerosol Sector by replacing the use of HCFC-141b in contact sprays 
• In RAC Sector by introducing the use of hydrocarbons as refrigerant 
• In Foam Applications by introducing HFCs , HCs and other non-ODS blowing agents 

 
3.7 SUMMARY AND CONCLUSIONS 
 
HCFCs are used in historical applications as well—in sharply increased amounts—for CFC 
replacement.  Because of the size of individual users and the limitations of technologies, it has 
not been possible in most cases to replace CFCs by non-ODS substances—even when financed by 
the MLF.  The use of HCFCs has been part of the success of the Montreal Protocol but the 
related remaining ODP keeps us from calling the MP a complete success.  In addition, other 
negative properties of HCFCs such as their global warming potential are an impediment for 
accomplishing another declared goal for the MP parties: “To promote Synergy amongst 
Conventions”. 
 
Considering actual volume in 2005  and using established expected growth rates, the 2015 
consumption in metric tons is estimated as follows: 
 

 HCFC-22 HCFC-141b HCFC-123 HCFC-142b HCFC-124 TOTAL 
2005 actual 1,887 256 9 32 62 2,246 
2015 forecast 3,378 458 13 57 111 4,017 
 
HCFCs are mainly used because of price and low cost investment requires to introducing its use.    
To replace them will require large investments and cause increased operating costs. 
 
There is currently a temporary supply problem in Venezuela related to a temporary reduction of 
supply by the local producer, Produven, which is concentrating on stockpiling CFCs before 
shutting down the production by year’s end.  This has also driven the price up.  However, as 
mentioned, this is temporary and in general there are no supply problems with HCFCs nor are 
any expected in the period through 2015.  Prices have come down for virtually all HCFCs in the 
last ten years and are currently relatively stable. 
 
Current technical alternatives are by and large the same as those for ODS-free CFC replacement.  
Exceptions are recently developed liquid HFCs for foams, HFC binary and ternary blends for 
refrigeration and the use of non-ODS/non HFC organic blowing agents in foam.  
  
While the use of HCFCs in the servicing sector can be reduced through “best practices” 
approaches that are essentially the same as the currently used ones for servicing with CFCs, 
complete phaseout of its use can only be achieved through prior phaseout of the use in primary 
applications. 
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Venezuela is prepared to design and implement an “HCFC Management Plan”. Under the 
assumption that technical and financial assistance through the MLF will be provide on amended 
term as compared to the almost completed CFC phaseout.  
 
An important part of the HCFC Management Plans will be the sequencing of projects with 
priorities for projects that  offer sustainability by offering low operating costs—or even operating 
benefits.  Venezuela sees opportunities for projects in the following sectors: 
 

• the RAC Service Sector through the introduction of ‘best practices” 
• the Solvent Sector by replacing HCFC-141b by other, non-ODS organic solvents 
• the Aerosol Sector by replacing the use of HCFC-141b in contact sprays 
• the RAC Sector by introducing the use of hydrocarbons as refrigerant 
• the Foam Sector by introducing HFCs , HCs and other non-ODS blowing agents 

 
While initial projects will be intended to smooth the way to compliance with the MP imposed 
freeze by 2016, further projects could be used towards a phased reduction of HCFC consumption 
and even towards an accelerated phaseout date of its use. 
 
 
 


