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Antecedentes 
 
1. En su 80ª y 81ª reuniones, el Comité Ejecutivo planteó inquietudes relacionadas con los planes de 
incentivos para usuarios finales para promover la conversión de sistemas de refrigeración y aire 
acondicionado (RAC) a sistemas alternativos basados en HCFC, incluidos en varias solicitudes de 
financiación de tramos de planes de gestión de eliminación de los HCFC (PGEH). Las inquietudes se 
referían a la falta de un compromiso fuerte de los gobiernos/usuarios finales para apoyar la adopción de las 
tecnologías alternativas de bajo potencial de calentamiento de la atmósfera seleccionadas, la falta de 
cofinanciación necesaria para pagar las conversiones, la falta de capacitación asociada a las conversiones, 
así como la falta de sostenibilidad posterior. Como resultado de ello, el Comité aprobó la financiación de 
los tramos en el entendimiento de que, entre otras cosas, la capacitación de técnicos de mantenimiento 
mejoraría la sostenibilidad del programa de incentivos para usuarios finales y que los usuarios finales 
proporcionarían cofinanciación para participar en el plan. 

2. En su 82ª reunión, a petición de un miembro, el Comité Ejecutivo retiró de la lista de proyectos 
presentados para aprobación general, solicitudes de tramos de PGEH que estaban teniendo dificultades con 
respecto a los planes de incentivos para usuarios finales. Tras un debate sobre este asunto, el Comité pidió 
a la Secretaría: 

(a) Recopilar información sobre los planes de incentivos para usuarios finales (a los que 
también se les llama, entre otras cosas, demostraciones, proyectos piloto y programas de 
incentivos) financiados en virtud de PGEH aprobados; y 
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(b) Presentar un informe que incluya:  

(i) Información sobre las actividades aprobadas, tales como las toneladas que han de 
eliminarse, la financiación, la cofinanciación que ha de proporcionarse, el número 
de beneficiarios, el sector y la asistencia técnica asociada;  

(ii) El estado de los planes, incluyendo información sobre las demoras, si procede; y  

(iii) Las decisiones del Comité Ejecutivo pertinentes para las conversiones de los 
usuarios finales cuando se refieran a los planes de incentivos para usuarios finales 
aprobados en virtud de PGEH (decisión 82/54). 

Alcance del documento 
 
3. En respuesta a la decisión 82/54, la Secretaría preparó el presente documento que consta de tres 
partes y una recomendación:  

(a) Decisiones del Comité Ejecutivo pertinentes para las conversiones de los usuarios finales; 

(b) Información sobre las actividades aprobadas relacionadas con los usuarios finales, que 
incluye las toneladas a eliminar, la financiación, la cofinanciación, el número de 
beneficiarios, el sector, la asistencia técnica asociada y el estado de los planes con 
información sobre las demoras;  

(c) Observaciones de la Secretaría; y  

(d) Recomendación. 

4. El documento también incluye los dos anexos siguientes: 

Anexo I  Opiniones y aportaciones por parte de los organismos bilaterales y de ejecución 
por país 

Anexo II Resumen de las políticas del Fondo Multilateral relacionadas con las actividades 
de los usuarios finales 

Metodología utilizada para la recopilación de datos  

5. Para preparar el presente documento, la Secretaría realizó un análisis detallado de todas las etapas 
I y II de los PGEH de los países que operan al amparo del Artículo 5 aprobados hasta ahora, y de todos los 
informes sobre la marcha de las actividades y los planes de ejecución de los tramos que han sido estudiados 
por el Comité Ejecutivo. Como resultado de ello, la Secretaría identificó 66 actividades relacionadas con 
planes de incentivos para usuarios finales.  

6. Dado que la información sobre los incentivos para usuarios finales no se había comunicado de 
manera sistemática, la Secretaría elaboró un documento de plantilla que contenía los elementos solicitados 
en la decisión 82/54(b)(i) (es decir, el objetivo y la descripción del proyecto; las toneladas a eliminar; la 
financiación del Fondo y la cofinanciación de los usuarios finales; el número de beneficiarios, el sector y 
la asistencia técnica asociada), y lo distribuyó entre los organismos bilaterales y de ejecución. El asuntó se 
trató en la reunión de coordinación entre organismos1 y los organismos bilaterales y de ejecución que 
proporcionaron información adicional sobre la ejecución de los proyectos de los usuarios finales.  

                                                      
1 Montreal, 9-11 de octubre de 2019. 
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7. Posteriormente, los organismos bilaterales y de ejecución ofrecieron información detallada, que 
figura en el anexo I del presente documento. La Secretaría agradece los comentarios y aportaciones 
presentados por los organismos, que constituyen la base para el análisis que figura en el presente 
documento.  

Decisiones del Comité Ejecutivo pertinentes para las conversiones de los usuarios finales 
 
8. Dado que varias de las sustancias controladas en virtud del Protocolo de Montreal son utilizadas 
por todos los países para el mantenimiento de equipos de refrigeración y climatización, el Comité Ejecutivo 
ha dado la debida consideración a las actividades relacionadas con este sector, desde la creación del Fondo 
Multilateral.  

9. Los asuntos relacionados con los programas de incentivos para usuarios finales en el sector de 
mantenimiento de equipos de refrigeración han interesado al Comité desde su 26ªsesión, cuando pidió a la 
Secretaría que, en colaboración con los organismos de ejecución, preparara un documento sobre las 
circunstancias en las que el Comité Ejecutivo podría estudiar proyectos para retroadaptar aparatos de 
refrigeración comercial y sobre la forma en que deberían calcularse los costos adicionales de tales proyectos 
(decisión 26/38).  

10. De acuerdo con la decisión 26/38, el Comité Ejecutivo examinó un documento sobre las 
circunstancias para estudiar la posibilidad de eliminar las SAO en el sector de los usuarios finales de la 
refrigeración comercial2, y sobre esta base el Comité aprobó directrices para la conversión de los usuarios 
finales en el sector de la refrigeración comercial. Estas directrices establecieron las circunstancias 
pertinentes que habían de prevalecer antes de que se diera prioridad a las actividades de conversión para 
usuarios finales, entre otras, que haya controles sobre la producción y la importación de CFC y de equipos 
basados en CFC y que se apliquen de manera eficaz. El consumo remanente de CFC era principalmente en 
el sector de servicio y mantenimiento de equipos de refrigeración. Se ha puesto a disposición del Comité 
un perfil completo de todo el consumo remanente, y o bien ninguna otra actividad permitiría al país cumplir 
con sus obligaciones de control de CFC, o el precio del CFC en relación con los refrigerantes sustitutos ha 
sido elevado durante al menos nueve meses y se prevé que siga aumentando (decisión 28/44).  

11. A partir de ese momento se presentó un número limitado de solicitudes de financiamiento para la 
retroadaptación de equipos de refrigeración comercial, que fueron evaluadas individualmente, dándose 
prioridad a la conversión de las cámaras frigoríficas en el sector agrícola, en el pesquero o en otras industrias 
de la cadena alimentaria que eran importantes para las economías de los países afectados.   

12. En su 31ªreunión, el Comité Ejecutivo concluyó sus deliberaciones sobre el proyecto de directrices 
sobre planes de gestión de refrigerantes (PGR), abordando las necesidades de los países de bajo consumo, 
ya que todo su consumo de CFC era para el servicio y mantenimiento de equipos de refrigeración (aunque 
también se proporcionaron directrices generales para los países que no son de bajo consumo); en virtud de 
la decisión 31/48 (sobre los PGR), los países que operan al amparo del Artículo 5 podrían incluir programas 
de incentivos para fomentar la retroadaptación de equipos de refrigeración.  

13. En su 32ª reunión, el Comité Ejecutivo examinó tres propuestas relacionadas con programas de 
incentivos para fomentar la retroadaptación de sistemas de refrigeración. Estas propuestas podrían utilizar 
la mayoría o la totalidad de los fondos disponibles para los países con PGR ya aprobados, no abarcarían a 
todas las empresas que operan en el país, y no permitirían una eliminación suficiente para permitir que los 
países cumplan con sus obligaciones sin que adopten otras medidas. Tras un debate, el Comité decidió que 
las propuestas de programas de incentivos para fomentar la retroadaptación de equipos de refrigeración se 
podrían presentar en un PGR, en el entendimiento de que el organismo de ejecución consulte con el país y 
con todos los demás organismos que ejecutan componentes del PGR; el país en cuestión sea informado 

                                                      
2 UNEP/OzL.Pro/ExCom/28/47 
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plenamente de todas las actividades de inversión y ajenas a la inversión que podrían estar disponibles, y el 
calendario de actividades propuestas sea apropiado para las circunstancias del país (decisión 32/28). 

14. Desde entonces, los programas de incentivos para usuarios finales fueron incluidos en los planes 
nacionales de gestión de la eliminación de CFC, lo cual ayudó a reducir, en muchos casos, el uso de CFC-12, 
a través de la introducción de mezclas de uso inmediato o R-600a, especialmente para equipos de 
refrigeración de uso doméstico y pequeños equipos comerciales.  

15. Con la aceleración de la eliminación de los HCFC, muchos países que operan al amparo del 
Artículo 5 incluyeron propuestas para la conversión o sustitución por parte de los usuarios finales de los 
equipos basados en HCFC (en su mayoría equipos de aire acondicionado residenciales) para que pasen a 
funcionar con refrigerantes de bajo potencial de calentamiento de la atmósfera en virtud de sus PGEH. En 
su 72ªreunión, la Secretaría señaló a la atención del Comité Ejecutivo una propuesta formulada por un país 
que opera al amparo del Artículo 5 que había institucionalizado un programa de retroadaptación de equipos 
basados en HCFC-22 existentes para que pasen a funcionar con refrigerantes basados en hidrocarburos 
(HC), programa en el que se habían evaluado y gestionado los riesgos y se había aplicado una norma para 
poner en marcha y explotar de manera segura equipos basados en HC. Sobre la base de esta propuesta, el 
Comité decidió incluir la siguiente estipulación en los tramos de los PGEH, proyectos o actividades que 
propusieran la retroadaptación de equipos basados en HCFC para que pasen a funcionar con refrigerantes 
tóxicos o inflamables: "que si el país lleva a cabo operaciones de retroadaptación de equipos de 
refrigeración y climatización dotados con refrigerantes formulados con HCFC para que pasen a funcionar 
con refrigerantes tóxicos o inflamables, con las actividades de servicio y mantenimiento que ello conlleva, 
lo harán dándose por entendido que asumen todas las responsabilidades y riesgos que de todo ello se 
deriven" (decisión 72/17). Esta estipulación se fortaleció aún más al añadirse el siguiente texto: "... debería 
hacerlo [la retroadaptación] solamente de conformidad con los protocolos y estándares pertinentes" 
(decisión 73/34). 

16. Asimismo, en su 72ª reunión, el Comité Ejecutivo concluyó sus deliberaciones sobre la 
minimización del impacto climático adverso de la eliminación de HCFC en el sector de servicio y 
mantenimiento de equipos de refrigeración, sobre la base de los documentos preparados por la Secretaría3. 
Al hacer esto y entre otras cosas, el Comité alentó a los países que operan al amparo del Artículo 5 a que, 
en el momento de ejecutar sus PGEH, piensen en concentrar las actividades en el sector de servicio y 
mantenimiento de equipos de refrigeración en la capacitación de técnicos, las buenas prácticas, la 
manipulación segura de los refrigerantes, el confinamiento, la recuperación, reciclaje y reutilización de 
refrigerantes recuperados en lugar de en la retroadaptación (decisión 72/41(c)(iii)).  

17. En recientes decisiones para fortalecer la ejecución de componentes de programas de incentivos 
para usuarios finales en función de las circunstancias nacionales, el Comité Ejecutivo ha pedido a los 
organismos bilaterales y de ejecución que proporcionen un plan de ejecución detallado para el programa de 
incentivos para usuarios finales que incluya la cofinanciación de los beneficiarios; dicho plan detallado 
debiera proponerse en la etapa II de los PGEH para optimizar la eficacia de los PGEH 
(decisiones 80/58(h)(i) y 82/59(h)(i)). 

Información sobre las actividades aprobadas relacionadas con los usuarios finales 

18. Sobre la base de un análisis de la información presentada por los organismos bilaterales y de 
ejecución, la Secretaría observó que 38 de las 66 actividades relacionadas con los usuarios finales iban 
destinadas inicialmente a la retroadaptación de equipos basados en HCFC para que pasen a funcionar con 
refrigerantes inflamables de bajo potencial de calentamiento de la atmósfera. Sin embargo, debido a 
diversos factores en cada país y a la luz de las decisiones adoptadas por el Comité Ejecutivo —en particular 
las decisiones 72/17, 72/40 y 73/34—, las actividades relacionadas con los usuarios finales, tal como fueron 

                                                      
3 UNEP/OzL.Pro/ExCom/70/53/Rev.1 y UNEP/OzL.Pro/ExCom/72/42 
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propuestas originalmente, se aplazaron o se modificaron para dar prioridad a otras actividades en el sector 
de servicio y mantenimiento de equipos de refrigeración. La mayoría de los fondos relacionados con esas 
actividades se reasignaron principalmente para fortalecer centros de capacitación o para aumentar los 
programas de capacitación en buenas prácticas de servicio para técnicos de refrigeración. La reasignación 
de las actividades relacionadas con los usuarios finales se ha notificado en los informes sobre la marcha de 
las actividades de los tramos correspondientes de las etapas I y II de los PGEH. 

19. El estado de ejecución de las actividades relacionadas con los usuarios finales identificadas, en el 
momento de la 84ª reunión, se muestra en la tabla 1.  

Tabla 1. Resumen de las actividades relacionadas con los usuarios finales en virtud de los PGEH 
aprobados para los países que operan al amparo del Artículo 5  

Organismo Total Ejecutadas Redirigidas 
PNUD 19 13 6 
PNUMA 10 2 8 
ONUDI 25 8 17 
Banco Mundial 1 - 1 
Francia 1 1 - 
Alemania 10 4 6 
Total 66 28 38 

 
20. Con respecto a las 28 actividades relacionadas con los usuarios finales que se estaban ejecutando, 
la Secretaría identificó las tres categorías siguientes:  

(a) Planes de incentivos para usuarios finales para convertir o sustituir equipos basados en 
HCFC;  

(b) Proyectos de demostración de tecnologías alternativas en la instalación de un usuario final; 
y  

(c) Programas de reducción de fugas para usuarios finales.  

Planes de incentivos para usuarios finales para convertir o sustituir equipos basados en HCFC  

21. Se están ejecutando 15 proyectos como planes de incentivos para usuarios finales para convertir o 
sustituir equipos basados en HCFC. Aunque existen variaciones entre los proyectos, el enfoque principal 
consiste en convertir o sustituir equipos existentes basados en HCFC para que funcionen con HFC 
(principalmente el HFC-32) o con refrigerantes naturales (p. ej., R-290 o amoníaco). Estas conversiones o 
sustituciones se han producido predominantemente con usuarios finales privados y principalmente en el 
sector de climatización de habitaciones, con cofinanciación de los beneficiarios.  

22. En la mayoría de estos proyectos, el Fondo Multilateral cubre una parte del costo de la conversión 
(o sustitución), que varía entre el 25 % y el 50 %, según las circunstancias específicas relacionadas con el 
país, los beneficiarios y la aplicación. En un caso, el proyecto proporcionó un determinado incentivo para 
la sustitución de equipos basados en HCFC (p. ej.,  desde 120 $EUA para aparatos de aire acondicionado 
de 9 000 Btu/h hasta 250 $EUA para aparatos de 24 000 Btu/h), y el saldo restante debía ser pagado por el 
beneficiario. La tabla 2 resume la información extraída de los informes presentados por los organismos 
sobre los planes de incentivos para usuarios finales para la conversión o sustitución de equipos basados en 
HCFC.  
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Tabla 2. Planes de incentivos para usuarios finales para convertir o sustituir equipos basados en 
HCFC 

País* 
Organism

o 
Subsector / 
aplicación 

Tecnología 
alternativa 

Costo ($EUA) 
Conversiones/ 
sustituciones HCFC 

eliminad
o (tm) 

Fecha de 
terminació

n Aprobados Cofinanciació
n 

Plan Hasta 
ahora 

Bhután PNUD Climat. habit./ 
Climat. 
comercial 

Pot. cal. 
atm. <675 

79 000 7 982 65 15 0,03 Ago-18 

Brunei 
Darussalam 

PNUD Climat. habit./ 
Climat. grandes 

HFC-32/ 
R-290 

33 500 n/a 35 n/a n/a Dic-20 

Camboya PNUD Climat. habit. HFC-32 
R-290 

350 000 n/a 900 69 0,14 Dic-24 

Croacia ONUDI Comercial 
Refrig. y climat. 
industrial 

HFC/ 
R-290/ 
R-717 

360 000 870 000 10 32 2,22 Dic-15 

Cuba PNUD Refrig. y climat. 
comercial 

R-404A 350 000 n/a 500 715 n/a Dic-20 

Fiji PNUD Climat. habit./ 
Pesca  

Diversos 48 500 n/a 33 n/a n/a Dic-20 

Ghana** PNUD Ref. comercial R-407C 38 000 160 295 13 4 0,46 Sep-07 
Madagascar ONUDI Climat. habit. R-290 120 000 n/a 6 n/a n/a May-20 
Malasia PNUD Climat. habit./ 

Climat. 
comercial 

Diversos 98 000 110 000 4 83 0,20 Abr-17 

Maldivas PNUD Climat. 
habit./Pesca 

HFC-32/ 
R-438A 

220 000 369 443 765 150 1,50 Nov-20 

Nepal PNUD Climat. habit./ 
Comercial 
Refrig. y climat. 
industrial 

HFC-32 36 000 111 607 18 24 0,08 Dic-20 

Sri Lanka PNUD Climat. habit. HFC-32 60 866 166 410 204 199 0,52 Dic-20 
Togo ONUDI Climat. habit. R-290 90 000 n/a 3 n/a n/a Dic-21 
Total       1 883 866 1 795 737 2 556 1 292 5,15  

(*) Las actividades para usuarios finales en Kenya y Mozambique se han aprobado recientemente, pero aún no se dispone 
de información sobre la ejecución. 
(**) No se ha incluido un programa que proporciona herramientas para los talleres de servicio y mantenimiento para facilitar 
la conversión de aparatos de climatización desde el HCFC-22 al R-290 de acuerdo con estrictas directrices de seguridad 
aplicadas por el Ministerio de Medio Ambiente, ya que no se ocupa directamente de los usuarios finales. 
 
23. Estos proyectos han recibido apoyo a través de la capacitación proporcionada a los técnicos sobre 
el uso de la tecnología alternativa, talleres para mostrar el uso de la tecnología alternativa, y actividades de 
sensibilización dirigidas a otros usuarios finales, técnicos, proveedores e importadores de equipos y 
refrigerantes. Algunos proyectos han contado con el apoyo de reglamentos, tales como el relativo a la futura 
prohibición de importar nuevos aparatos de climatización basados en HCFC, o el que exige la aprobación 
del departamento de bomberos para el uso de refrigerantes inflamables en aplicaciones de refrigeración y 
climatización. En un caso en el que el país se encontraba en el territorio de la Unión Europea (UE), la 
adopción local de los reglamentos de la UE para eliminar los HCFC antes de la planeado, junto con el 
aumento de los precios de los HCFC, permitió que otros usuarios finales de HCFC siguieran un enfoque 
similar de conversión o sustitución de sus sistemas.  

24. Aunque la mayoría de los proyectos relacionados con usuarios finales están todavía en marcha, los 
organismos bilaterales y de ejecución han notificado beneficios adicionales, tales como: menor uso de 
energía por parte de los nuevos sistemas, posibilidad de presentar nuevas tecnologías a las partes interesadas 
de los países, e importación de tecnologías alternativas en los países. Por ejemplo, en un país, todos los 
usuarios finales convirtieron o sustituyeron sus sistemas basados en HCFC después del proyecto, debido a: 
las obligaciones jurídicas de eliminar los HCFC antes de los plazos originales, un aumento significativo en 
los precios de los HCFC, y la disponibilidad de un fondo medioambiental para apoyar las retroadaptaciones 
y conversiones. En todos los demás casos existe poca información en relación con el grado en que otros 
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usuarios finales han convertido o reemplazado también sus sistemas basados en HCFC con sus propios 
fondos como resultado de los proyectos.  

25. Algunas de las dificultades constatadas en la ejecución de estos proyectos son: 

(a) Falta de disponibilidad de las tecnologías alternativas de bajo potencial de calentamiento 
de la atmósfera seleccionadas y dificultades para identificar a los proveedores de tecnología 
en los mercados locales. En algunos casos, la ejecución de los planes de incentivos a través 
de un "proceso de selección competitiva" no fue factible debido al limitado número de 
proveedores de tecnología; 

(b) Falta de interés por parte de los usuarios finales, ya que el incentivo era insuficiente para 
pagar el costo inicial adicional de la tecnología alternativa de bajo potencial de 
calentamiento de la atmósfera o el mayor costo de explotación y mantenimiento de los 
equipos de refrigeración y climatización que usan tecnología alternativa (p. ej., en un caso, 
el costo de los aparatos de climatización basados en HFC-32 superaba al incentivo 
recibido); 

(c) Procesos de aprobación largos y complicados por parte de las autoridades pertinentes para 
introducir equipos de refrigeración y climatización basados en refrigerantes inflamables; 

(d) Publicidad contra los equipos de refrigeración y climatización basados en refrigerantes 
inflamables que genera la sensación de que su uso entraña más riesgos; y 

(e) Falta de refrigerantes alternativos de bajo potencial de calentamiento de la atmósfera para 
retroadaptar equipos en determinadas aplicaciones. Por ejemplo, en el caso de la pesca, la 
mayoría de los barcos tienen entre 25 y 35 años y problemas frecuentes de fugas y de 
mantenimiento; en la actualidad no existe una alternativa adecuada de bajo potencial de 
calentamiento de la atmósfera que pueda aplicarse a estos barcos.  

Proyectos para demostrar tecnologías alternativas  

26. Se están ejecutando12 proyectos para demostrar tecnologías alternativas. El enfoque generalmente 
consiste en la conversión o sustitución de un aparato o de un número limitado de aparatos de refrigeración 
o climatización que funcionan en una institución pública o privada para demostrar el uso seguro de la 
alternativa de bajo potencial de calentamiento de la atmósfera propuesta (p. ej., R-290, CO2). En estos 
proyectos, el Fondo Multilateral cubre el costo del número limitado de aparatos convertidos o sustituidos, 
y las instituciones beneficiarias proporcionan una contribución en especie principalmente en forma de 
apoyo técnico para la instalación, el servicio y mantenimiento y la supervisión de los equipos. La tabla 3 
resume la información extraída de los informes presentados por los organismos a partir de los proyectos de 
demostración que se están ejecutando.  

Tabla 3. Proyectos para demostrar tecnologías alternativas  

País* 
Organism

o 
Subsector / 
aplicación 

Tecnología 
alternativa 

Costo ($EUA) 
Conversiones/ 
sustituciones HCFC 

eliminad
o (tm) 

Fecha de 
terminaciónAprobados Cofinanciació

n 
Plan Hasta 

ahora 
Chile PNUD Supermercados CO2 

transcrítico  
485 863 2 482 790 5 2 3,30 Dic-18

Costa Rica* PNUD Cámaras frig. CO2 /NH3 524 000 419 000 1 1 1,31 Ene-18

Ecuador ONUDI Cámaras frig. R-290  n/a  n/a 1 1 0,03 Nov-19

Granada PNUMA Climat. habit. R-290 9 000 - 2 2  n/a Dic-18

Irán 
(República 

Alemania Supermercados R-290 415 000 - 2 3 n/a Dic-14
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País* 
Organism

o 
Subsector / 
aplicación 

Tecnología 
alternativa 

Costo ($EUA) 
Conversiones/ 
sustituciones HCFC 

eliminad
o (tm) 

Fecha de 
terminaciónAprobados Cofinanciació

n 
Plan Hasta 

ahora 
Islámica 
del) 
Mauricio Alemania Supermercados  R-744 200 000 - 1 1  n/a Dic-28

Mauricio Alemania Supermercados/ca
dena de suministro 

R-290/ 
R-744 

250 000 - n/a n/a  n/a Dic-30

San Vicente 
y las 
Granadinas 

PNUMA Climat. comercial HC 99 800 - 2 2  n/a Dic-26

Turquía ONUDI Cámaras frig.; 
supermercados  
 
Enfriadores 

CO2 /NH3 
R-448A/ 
R-290 
HFO-1233zd 

380 000 n/a 3 1 0,09 Dic-21

Venezuela 
(República 
Bolivariana 
de) 

ONUDI Climatización 
comercial 
(enfriadores) 

R-290  n/a n/a 1 1 0,008 Nov-18

Total       2 363 663 2 901 790 18 14 4,72   

* Información del informe final del proyecto de demostración. Se han identificado otros proyectos de demostración, que incluyen 
supermercados en Argentina (el informe final se presentará en la 85ª reunión) y Georgia (aún no se dispone de ninguna información 
sobre la ejecución). 
 
27. Estos proyectos de demostración han recibido apoyo mediante la capacitación impartida a técnicos, 
principalmente para que se familiaricen con la tecnología alternativa introducida, actividades de 
sensibilización y otras actividades de apoyo para garantizar la disponibilidad de tecnologías alternativas en 
los mercados locales. Por ejemplo, un país apoyó el proyecto de demostración mediante la inclusión de un 
descuento por cada tonelada de capacidad de enfriamiento de HCFC-22 y R-410A sustituida por equipos 
basados en HFC-32, mientras que otros dos países adoptaron nuevos reglamentos y normas que permitirán 
una manipulación segura en el uso y servicio y mantenimiento de los refrigerantes alternativos que se están 
introduciendo. 

28. Los organismos bilaterales y de ejecución han comunicado otras ventajas, tales como: mejora de 
los conocimientos por parte de las empresas locales en la aplicación de métodos de evaluación de riesgos y 
en la explotación de los sistemas con refrigerantes inflamables; menor uso de energía por los nuevos 
sistemas (hasta un 30 % en un caso); y posibilidad de presentar nuevas tecnologías a las partes interesadas 
de los países, abriendo así los mercados locales a estas tecnologías.   

29. La información sobre la medida en que otros usuarios finales también han convertido o sustituido 
sus sistemas basados en HCFC con sus propios fondos como resultado del proyecto es limitada; también 
hay poca información sobre los problemas surgidos en la ejecución de estos proyectos.  

Programas de reducción de fugas en usuarios finales 
 
30. Sólo en un país el proyecto para usuarios finales se centró en mejorar las prácticas de confinamiento 
para los sistemas basados en HCFC existentes en dos supermercados mediante, entre otras cosas, la 
sustitución de las viejas piezas ineficaces y el uso de mejores juntas, válvulas, conexiones de tubería y otros 
componentes. Esta práctica condujo a un ahorro de energía y a una menor demanda de HCFC. Los costos 
asociados con los equipos y herramientas (p. ej., detectores de fugas, bombas de vacío, soldadura y otros 
accesorios para el montaje de equipos de refrigeración), ingeniería y capacitación fueron cubiertos por el 
Fondo Multilateral, mientras que el supermercado beneficiario pagó los servicios de los técnicos, los 
fungibles y las herramientas para el servicio. 
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31. La ejecución del proyecto dio lugar a reducciones en las tasas anuales de fuga del HCFC-22 desde 
el 130 % de la carga de refrigerante a cero; los coeficientes de rendimiento de los sistemas mejoraron hasta 
el 13,4 %; y el consumo de energía se redujo. El proyecto recibió apoyo mediante la capacitación en mejores 
prácticas impartida al personal técnico de los supermercados. Además, en virtud del PGEH para ese país 
que opera al amparo del Artículo 5, otros 4 800 técnicos recibieron capacitación en las mejores prácticas 
relacionadas, entre otras cosas, con el diseño de sistemas sellados, la detección de fugas, la soldadura, la 
recuperación y el reciclaje, el registro de datos y el mantenimiento preventivo planificado. No se 
promulgaron medidas reglamentarias específicas, ya que el alcance del proyecto era demostrar las mejores 
prácticas en el sector de servicio y mantenimiento de equipos de refrigeración. 

32. Entre las dificultades que se plantearon durante la ejecución del proyecto estuvieron las siguientes:  

(a) La falta de disponibilidad de componentes y equipos, tales como el sistema de detección 
de fugas corregidas y de supervisión;  

(b) El número limitado de proveedores interesados en participar en licitaciones y en ofrecer 
suministros de conformidad con las especificaciones técnicas y los requisitos del proyecto 
(la licitación tuvo que publicarse varias veces y retrasó el proyecto); y  

(c) Las demoras en la entrega de los equipos, lo que llevó a la retirada de dos supermercados 
seleccionados inicialmente.  

Observaciones de la Secretaría 
 
33. Los proyectos relativos a los planes de incentivos para usuarios finales fueron aprobados 
principalmente para países de bajo consumo entre 2010 y 2013; para los países que no son de bajo consumo, 
el número de proyectos relacionados con planes de incentivos para usuarios finales relacionados aprobados 
fue limitado. Teniendo en cuenta la cantidad de fondos disponibles para los planes del sector de servicio y 
mantenimiento (incluidos los planes de incentivos para usuarios finales) en las etapas I y II de los PGEH4, 
es difícil evaluar la posibilidad de ampliación de la adopción de tecnologías alternativas de bajo potencial 
de calentamiento de la atmósfera que se fomentan en los planes de incentivos para usuarios finales, excepto 
en situaciones en las que se ha identificado el HCFC en una aplicación particular (p.ej., uso del HCFC-22 
en la pesca)5, o en los casos en que uno o más usuarios finales deciden adoptar la tecnología alternativa en 
sus instalaciones después de demostrar su rendimiento (p. ej., tecnología basada en R-744 en los 
supermercados).  

34. Los factores del mercado, en especial en lo relativo a la disponibilidad de equipos basados en 
refrigerantes de alto potencial de calentamiento de la atmósfera sin SAO (p. ej., HFC-134a y R-404a en 
aplicaciones de refrigeración; o R-410a y R-407C en sistemas de climatización)6, y la falta de 
reglamentación que restrinja la introducción de nuevos equipos basados en HCFC cubiertos en los planes 
de incentivos para usuarios finales constituyen una dificultad para lograr la penetración prevista en el 
mercado de los planes de incentivos.  

                                                      
4 Decisión 60/44 para la etapa I de los PGEH y decisión 74/50 para la etapa II de los PGEH. 
5 Los programas de retroadaptación del sector pesquero se enfrentan a una difícil situación en relación con la 
disponibilidad de tecnologías alternativas basadas en refrigerantes seguros de bajo potencial de calentamiento de la 
atmósfera. 
6 Una vez que la Enmienda de Kigali entra en vigor el 1 de enero de 2019 y con el creciente número de países que se 
convierten en Partes de la enmienda, los equipos de refrigeración y climatización basados en refrigerantes de bajo 
potencial de calentamiento de la atmósfera están experimentando un crecimiento mayor; este aumento también se 
notificó en el reciente informe del grupo de trabajo del TEAP (Grupo de Evaluación Tecnológica y Económica) sobre 
eficiencia energética. 
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35. La disminución en la disponibilidad de HCFC debido a los planes de eliminación acelerada de 
HCFC (p. ej., eliminación de los HCFC en 2025 en lugar de 2030, tal como se propone en las etapas I y II 
de los PGEH de varios países que operan al ampro del Artículo 5), junto con la implementación de 
programas de incentivos para usuarios finales que promueven la adopción de tecnologías alternativas de 
bajo potencial de calentamiento de la atmósfera, podrían dar lugar a reducciones más rápidas del consumo 
de HCFC y a la introducción progresiva de tecnologías de bajo potencial de calentamiento de la atmósfera. 

36. La disponibilidad limitada de tecnología de bajo potencial de calentamiento de la atmósfera sin 
HCFC en aplicaciones de refrigeración y climatización tiene un impacto sobre la posibilidad de ampliación 
de los planes de incentivos para usuarios finales. Hasta ahora, las opciones técnicas relativas a las diferentes 
aplicaciones de refrigeración y climatización cubiertas en los planes de incentivos están aún en fase de 
desarrollo; la disponibilidad y opciones rentables en los mercados locales es aún limitada (p. ej., equipos 
de climatización basados en HFC-32/R-290 o equipos de refrigeración comercial basados en R-744). Esta 
situación está cambiando con la mayor disponibilidad de equipos basados en refrigerantes de bajo potencial 
de calentamiento de la atmósfera en ciertas aplicaciones en mercados locales; las actividades relativas a la 
Enmienda de Kigali (p. ej., las actividades de apoyo) han desempeñado también un papel en esas adopciones 
de tecnologías en el pasado reciente (es decir, dos años aproximadamente).  

37. Sobre la base de las experiencias en varios países que operan al amparo del Artículo 5 en la 
retroadaptación de refrigeradores domésticos basados en CFC y de equipos de refrigeración comercial 
independientes durante el período final de la eliminación de CFC, durante el primer período de aprobación 
de la etapa I de los PGEH, uno de los principales objetivos de los planes de incentivos para usuarios finales 
incluido era la retroadaptación de equipos de refrigeración basados en HCFC en determinadas aplicaciones 
de climatización y refrigeración. Sin embargo, en los primeros momentos de las fases de ejecución, estos 
incentivos se aplazaron o modificaron para dar prioridad a otras actividades, tales como la capacitación 
adicional de técnicos o la adquisición de equipos y herramientas de servicio para apoyar los talleres de 
servicio y mantenimiento y/o a las instituciones nacionales, por las siguientes razones: 

(a) Mayor complejidad para garantizar las prácticas de la industria y los procesos de 
retroadaptación segura a sustancias con bajo potencial de calentamiento de la atmósfera 
para equipos diseñados para refrigerantes no inflamables, incluyendo la rigurosa 
capacitación y la mejora de la capacidad de los técnicos en equipos de retroadaptación, y 
el proceso de certificación para técnicos para llevar a cabo dichas retroadaptaciones; 

(b) Proceso largo y lento de modificación del marco normativo para la supervisión de la 
adopción segura de la retroadaptación de equipos basados en HCFC con refrigerantes 
inflamables; 

(c) Disponibilidad de opciones de retroadaptación con refrigerantes de alto potencial de 
calentamiento de la atmósfera (p. ej., R-407C para aparatos de climatización basados en 
HCFC-22), así como con equipos basados en refrigerantes de alto potencial de 
calentamiento de la atmósfera;  

(d) Las decisiones en materia de políticas adoptadas por el Comité Ejecutivo para evitar 
prácticas no seguras en la ejecución de retroadaptaciones mediante refrigerantes 
inflamables en equipos diseñados originalmente para el uso de refrigerantes no inflamables 
(p. ej., decisiones 72/17, 72/40 y 73/34). 

38. En una situación hipotética de normalidad, los factores de mercado favorecerían la adopción de 
equipos basados en refrigerantes de alto potencial de calentamiento de la atmósfera sin HCFC (p. ej., 
aparatos de climatización basados en R-410A; aparatos de refrigeración comercial independientes basados 
en HFC-134a o R-404A) para sustituir a los equipos basados en HCFC que se están retirando. La ausencia 
de políticas y reglamentos nacionales para restringir el uso de los nuevos equipos basados en HCFC y 
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estimular la adopción de tecnologías alternativas de bajo potencial de calentamiento de la atmósfera influye 
en el impacto global que ejercen los planes de incentivos para usuarios finales. Los reglamentos y otras 
medidas que promueven la adopción de alternativas de bajo potencial de calentamiento de la atmósfera, 
incluso las que se examinan en el plan de incentivos, junto con las medidas relativas a la eliminación de 
HCFC, podrían aumentar el impacto de los planes de incentivos para usuarios finales.  

39. La cofinanciación por parte de los beneficiarios en el marco de los planes de incentivos para 
usuarios finales varió entre el 50 % y el 85 %. Los niveles de cofinanciación demuestran la voluntad de los 
beneficiarios de adoptar las tecnologías alternativas previstas en el plan; sin embargo, dichos niveles no 
garantizan la posibilidad de ampliación de la tecnología adoptada, ya que estos planes sólo demostraron el 
rendimiento de tecnologías alternativas para un número limitado de usuarios finales. La vinculación de 
estos planes con otros programas que llevaron a la sustitución de los equipos (p. ej., programa de sustitución 
de refrigeradores domésticos de Brasil ejecutado con el apoyo de empresas de electricidad; programa de 
sustitución de aparatos de México), podría permitir la ampliación de estos programas (y, además, la 
recuperación de mayores cantidades de HCFC-22 de los aparatos sustituidos), con la particularidad de que 
dichos planes deberían diseñarse de manera que incluyan la adopción de refrigerantes de bajo potencial de 
calentamiento de la atmósfera en los equipos.  

40. La capacitación y la mejora de las capacidades de los técnicos para la adopción de tecnologías 
alternativas de bajo potencial de calentamiento de la atmósfera se llevan a cabo en el marco de los planes 
de incentivos para usuarios finales y de los programas de capacitación incluidos como parte de las 
actividades del sector de servicio y mantenimiento de los PGEH. La mejora de las capacidades se traduce 
en mayores niveles de confianza entre las partes interesadas en relación con la adopción de tecnologías 
alternativas. En algunos casos, el apoyo a los equipos proporcionado a las instituciones técnicas ayudó a la 
adopción segura de tecnologías alternativas de bajo potencial de calentamiento de la atmósfera.  

41. En un país, el plan de incentivos para usuarios finales se centró en la reducción de fugas en los 
supermercados y se tradujo en una reducción sustancial de las fugas de HCFC-22 y en una mejora del 
rendimiento del enfriamiento de los equipos. La reproducción de esta experiencia en otros países que operan 
al amparo del Artículo 5 exige mejorar las capacidades de los usuarios finales y técnicos asociados para 
llevar a cabo una evaluación detallada de las fugas en los equipos de refrigeración comercial utilizados en 
los supermercados y la adopción de buenas prácticas para reducir las fugas y recuperar y reutilizar los 
HCFC.  

Recomendación 
 
42. El Comité Ejecutivo puede considerar oportuno: 

(a) Tomar nota del documento UNEP/OzL.Pro/ExCom/84/63 relativo al informe sobre los 
planes de incentivos para usuarios finales financiados en el marco de los planes de gestión 
de eliminación de HCFC (PGEH) (decisión 82/54);  

(b) Estudiar los planes de incentivos para usuarios finales en el marco de las etapas actuales o 
futuras de los PGEH, sobre una base individual, tomando en consideración el marco de las 
políticas para restringir el uso de sustancias controladas en virtud del Protocolo de Montreal 
y para favorecer la adopción de la tecnología alternativa propuesta en virtud de los planes 
de incentivos, y la posibilidad de ampliación de la tecnología alternativa que se propone, a 
la luz de las condiciones del mercado local; 

(c) Pedir a los organismos bilaterales y de ejecución que, al presentar sus planes de incentivos 
para usuarios finales como se indica en el inciso b) anterior: 

(i) Diseñen planes de incentivos para usuarios finales para aplicaciones específicas de 
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refrigeración y aire acondicionado, en la medida de lo posible, que aceleren la 
eliminación de las sustancias controladas utilizadas en estas aplicaciones y 
promuevan la adopción temprana de la tecnología alternativa que se propone; 

(ii) Elaboren reglamentos y otras medidas, según sea necesario, que restrinjan el uso 
de sustancias controladas y fomenten la adopción temprana de la tecnología 
alternativa que se propone en las aplicaciones identificadas;  

(iii) Proporcionen información sobre el nivel real de cofinanciación por parte de todos 
los usuarios finales beneficiarios que participan en el plan de incentivos y 
describan las acciones que emprenderían para promover la adopción de la 
tecnología propuesta; 

(iv) Incluyan la capacitación, la mejora de capacidades y la asistencia técnica para 
adoptar la tecnología alternativa propuesta en una manera rentable, teniendo en 
cuenta las sinergias con los programas de capacitación ejecutados en el marco de 
los PGEH aprobados;  

(v) Prevean el impacto de los planes de incentivos para usuarios finales en relación 
con la eliminación de sustancias controladas y la introducción de refrigerantes 
alternativos; y  

(d) Pidan a los organismos bilaterales y de ejecución que presenten informes detallados sobre 
los planes actuales de incentivos para usuarios finales una vez que los planes se hayan 
completado, e incluyan las medidas emprendidas para promover la adopción de la 
tecnología alternativa, en función de la cual la Secretaría podría elaborar hojas de datos 
que se podrían utilizar durante la ejecución de proyectos.  
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DECISIONES RELATIVAS A LA EJECUCIÓN DE LA RETROADAPTACIÓN, LA SUSTITUCIÓN DE 

EQUIPOS Y LOS PLANES DE INCENTIVOS PARA USUARIOS FINALES DURANTE LA 
ELIMINACIÓN DE CFC  

1. Las directrices para la conversión de usuarios finales en el sector de la refrigeración comercial 
adoptadas por el Comité Ejecutivo en su 28ª reunión (decisión 28/44), establecieron que las circunstancias 
pertinentes que tenían que prevalecer antes de que se concediera prioridad a las actividades de conversión 
de usuarios finales, eran:  

(a) Control de la producción y de las importaciones de CFC y equipos basados en CFC en 
vigor y aplicado eficazmente, y despliegue restringido de nuevos componentes de CFC;  

(b) El principal consumo remanente del país es para el servicio y mantenimiento de equipos 
de refrigeración y aire acondicionado;  

(c) Se han establecido los datos completos sobre el perfil del consumo remanente y se han 
puesto a disposición del Comité Ejecutivo, y  

(d) Ninguna de las otras actividades posibles permitiría al país cumplir con sus obligaciones 
de control de CFC, o el precio al consumidor comparativo de los CFC, en relación con los 
refrigerantes sustitutos, ha sido alto durante al menos nueve meses y se prevé que seguirá 
aumentando.  

2. En su 31ª reunión, el Comité Ejecutivo decidió que los programas de incentivos para fomentar la 
retroadaptación se podían presentar con arreglo a la decisión 31/48. Posteriormente, en la 32ª reunión, el 
PNUD elaboró el concepto de programas de incentivos para retroadaptar o sustituir equipos de refrigeración 
entre los usuarios finales comerciales e industriales y presentó tres proyectos, y el Comité Ejecutivo decidió, 
entre otras cosas, que las propuestas de proyectos para programas de incentivos para fomentar la 
retroadaptación de equipos de refrigeración se podían presentar en un plan de gestión de refrigerantes 
conforme a ciertas condiciones (decisión 32/28). 

3. Tres años después de las decisiones tomadas por el Comité Ejecutivo en su 31ª y 32ª reuniones, se 
llevó a cabo una evaluación de la ejecución de los planes de gestión de refrigerantes en 2003. La evaluación 
notificó la realización de pruebas piloto de retroadaptación de pequeños aparatos comerciales y domésticos 
a hidrocarburos en varios países visitados (Ghana, Senegal, Uruguay), que fueron consideradas como una 
opción potencial para continuar usando refrigeradores basados en CFC con un costo limitado después de la 
eliminación del CFC. Estas pruebas necesitaron capacitación intensiva en materia de seguridad para 
técnicos y adaptaciones de los talleres, y confirmaron que la eficiencia energética podría mejorar, aunque 
esto no ha sido documentado. La conversión de refrigeradores al HFC-134a no se consideró viable 
económicamente en la mayoría de los casos debido a su relativo alto costo, al costo del aceite de éster y a 
las dificultades en el manejo del sistema. En su momento, se consideró que valía la pena explorar los 
refrigerantes de uso inmediato como soluciones útiles transitorias.  

4. Las limitadas pruebas recogidas en las conversiones de usuarios finales durante esta evaluación 
sugirieron nuevamente que los programas de incentivos, en principio, podrían ser eficaces si se daban las 
siguientes condiciones: un sistema de licencias de importación operativo y eficaz con asignaciones de 
cuotas, un control fiable del nivel de consumo de CFC, un diferencial de precios reducido e incluso invertido 
entre los CFC y los refrigerantes alternativos, la introducción de incentivos económicos a las empresas 
industriales y comerciales y, por último pero no menos importante, un crecimiento económico que ayude a 
movilizar fondos públicos y privados para la modernización de las inversiones. La evaluación también llegó 
a la conclusión de que era la previsión de la evolución del mercado y no la sensibilización lo que podría 



UNEP/OzL.Pro/ExCom/84/63 
Anexo I 
 
 

2 
 

inducir al sector privado a emprender la conversión de tecnologías, lo que implica inversiones adicionales, 
y que era necesario profundizar en el análisis de los factores de éxito. 

5. En 2007 se habían aprobado veinte programas de incentivos para usuarios finales y posteriormente 
se realizó un estudio teórico sobre los programas de incentivos para retroadaptaciones. El estudio confirmó 
que era posible y esencial para un país reunir los requisitos establecidos por el Comité Ejecutivo para la 
aprobación de programas de incentivos, es decir: controles de producción y de importación de CFC y 
equipos basados en CFC en vigor y aplicados de manera eficaz, junto con un desarrollo limitado de nuevos 
componentes de CFC. El estudio también confirmó que, sin estas condiciones previas, la estrecha 
cooperación necesaria con los beneficiarios potenciales era muy difícil o imposible de realizar, tal y como 
habían experimentado algunos países. Las demoras en los proyectos observadas en esta evaluación se 
atribuyeron principalmente a la ausencia de las condiciones previas necesarias para iniciar los proyectos de 
incentivos1. 

6. El estudio mostró que en los programas de incentivos para usuarios finales se tuvo en cuenta una 
serie de sustitutos, tales como la retroadaptación al HCFC-22, HFC-134a, HFC-404a, HC o los refrigerante 
de uso inmediato HFC-406, HFC-409 y C-10M1. Las empresas beneficiarias del programa de incentivos 
confirmaron importantes ventajas económicas derivadas de la conversión debido al menor precio del 
HCFC-22 (en todos los casos entre el 20 % y el 52 % del precio del CFC-12). En los casos de conversión 
al HFC-134a o HFC-404a, los propietarios de equipos de refrigeración informaron que, aunque el precio 
por kilogramo de las nuevas alternativas era en esos momentos superior al del CFC-12, las ventajas 
económicas derivadas de la eficacia operativa de los nuevos sistemas superaban con creces las diferencias 
de precios de los refrigerantes y ello debería ser un incentivo para la conversión a nuevas alternativas. La 
conversión con mezclas de refrigerantes de uso inmediato que contenían HCFC tuvo en su momento 
aplicaciones limitadas en los países que operan al amparo del Artículo 5 debido a su poca disponibilidad y 
alto costo, especialmente dada la alta tasa de fugas de los equipos de refrigeración viejos. Casi todas las 
empresas informaron que las fugas de refrigerante y las averías frecuentes se habían reducido o habían 
desaparecido completamente, lo que se tradujo en reducciones drásticas de los gastos de explotación y de 
las pérdidas periódicas de los productos almacenados. 

7. Algunos de los factores que motivaron a los usuarios finales a retroadaptar sus equipos fueron la 
vida útil remanente limitada de los equipos existentes y el aumento de los costos de servicio y 
mantenimiento; el incremento en el precio del refrigerante CFC-12 y el precio relativamente bajo del 
HCFC-22; una mayor sensibilización de los propietarios con respecto a la eliminación de las SAO y la 
futura escasez de refrigerantes CFC; los trámites relativamente sencillos para acceder a los fondos del 
programa de incentivos; la mayor sensibilización sobre las ventajas adicionales derivadas de la conversión, 
tales como el ahorro de energía, el menor costo del servicio y mantenimiento, la reducción de fugas, y las 
nuevas oportunidades de negocios relacionadas con un mejor rendimiento de los equipos de refrigeración 
sustituidos o retroadaptados. La retroadaptación de los equipos existentes se tradujo en la prolongación de 
su vida útil y el aplazamiento de inversiones inevitables en equipos en la industria de transformación de los 
alimentos; la disponibilidad de tecnologías alternativas y contratistas locales que proporcionaban un 
servicio de calidad para sustituir o retroadaptar los equipos; y la buena conexión de los consultores locales 
con los técnicos de servicio y mantenimiento y los contratistas de refrigeración locales a través de la 
asociación nacional de refrigeración. 

8. En 2009, la evaluación de los planes de gestión de la eliminación definitiva llegó a la conclusión 
de que los proyectos de incentivos para retroadaptaciones funcionaron bien en los lugares donde los precios 
del CFC-12 aumentaban rápidamente, mientras que los precios de las alternativas igualmente disponibles 
eran estables. La evaluación también llegó a la conclusión de que la diferencia de precios, el nivel del 

                                                      
1 UNEP/OzL.Pro/ExCom/52/18 
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incentivo y las actividades relacionadas con las dependencias nacionales del ozono también desempeñaron 
un papel importante2. 

                                                      
2 UNEP/OzL.Pro/ExCom/58/8 
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REPORTS ON END-USERS RECEIVED FROM IMPLEMENTING AND BILATERAL 

AGENCIES 

 

Group I End-user incentive schemes for conversion or replacement of HCFC-based 

equipment 

 

# Country  Implementing agency Page 

    

1. Bhutan UNDP 2 

2. Brunei Darussalam UNDP 3 

3. Cambodia UNDP 4 

4. Croatia UNIDO 5 

5. Cuba UNDP 6 

6. Fiji UNDP 7 

7. Ghana UNDP 8-9 

8. Madagascar UNIDO 10 

9. Malaysia UNDP 11 

10. Maldives UNDP 12-13 

11. Nepal UNDP 14 

12. Sri Lanka UNDP 15 

13. Togo UNIDO 16 

 

Group II Projects to demonstrate alternative technologies 

 

1. Chile UNDP 17 

2. Ecuador UNIDO 18-19 

3. Georgia UNDP 20 

4. Grenada UNEP 21-22 

5. Iran (Islamic Republic of) Government of Germany 23 

6. Mauritius Government of Germany 24 

7. Mauritius Government of Germany 25 

8. Saint Vincent and the Grenadines UNEP 26 

9. Venezuela (Bolivarian Republic of) UNIDO 27 

 

Group III Leakage reduction programmes at end-users 

 

1. Brazil Government of Germany 28-29 
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Group I: End-user incentive schemes for conversion or replacement of HCFC-based 

equipment 

 
PROJECT DESCRIPTION 

Country Bhutan 

Stage of the HPMP HPMP (2011-2025) 

Implementing agency UNDP  

Project title HCFC phase-out management plan 

Subsector/application RAC/ domestic/commercial air-conditioning  

Alternative technology Capped to GWP-675 or lower 

Number of beneficiaries planned 65  

HCFC-22 to be phased out (mt) 232 Kgs 

Funds approved (US $) US$ 79,000 

Co-funding commitment (US $) 30% was funded from project and 70% was co-financed by the beneficiaries  

Planned date of completion Completed (December 2018) 

Description: The objective of the replacement incentive programme was to support and promote zero ODP and low GWP 

appliances. 65 units of appliances were planned for conversion out of which: 60 appliances in domestic refrigeration and air 

conditioning and 5 in commercial sector.  
ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted 2 (15 units)  

HCFC-22 phased out (mt) 33 Kgs. 

Co-funding provided (US $) USD 7,892 

Actual date of completion August 2018 

Main results obtained and any other environmental/economic impact achieved: The programme has initiated after four 

workshops with stakeholders were carried out to promote it. There was reluctance from targeted audience to replace their existing 

R-22 based equipment due to timing and incompatibility with public budget. The NOU targeted private sector in order to maximize 

project outputs. In both cases, the initial planning from beneficiaries was to install R-22/R410A units (commercially available and 

less costly). Two institutions (The National Animal hospital in 2017 and the Samtse Higher Secondary School in 2018) were installed 

with fifteen R-32 based units’ heat pump and AC. The potential direct emission reduction was 24,516 CO2-eq (39,096 CO2-eq from 

baseline equipment to 14,580 CO2-eq for new units). 

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the funding was 

reallocated: Although sensitized on this incentive scheme in various workshops, meetings and trainings, the stakeholders felt 25%-

30% incentive was insufficient to motivate the change of technology. The cost of newer low GWP technologies are higher than the 

HFC-410A-based air conditioners (seen as most common replacement for R-22 units) and even higher when compared to R-22 units, 

with the cost differential superseding the 25-30% incentive level. There was an urgent need to revisit the national strategy. Further, 

the government wanted to strengthen Refrigeration & Air-conditioning course in Technical Education for sustaining the training 

outputs to reduce leakage. Keeping in mind the sustainability of future training, the 83rd ExCom has approved the reallocation of 

unspent funds towards other component of training and procurement.  

REPLICABILITY AND SUSTAINABILITY 

Associated technical assistance/training 

provided 

Workshops, awareness actions, information sharing and sensitization, as well 

information embedded in RAC training activities 

Associated policies or regulatory measures 

planned/promulgated, if any 

Yes, the government put a ban on imports of new air-conditioners with HCFC-

22 under the HPMP. 

Number of additional end-users that followed 

the same approach as a result of the project 
N/A 

Comments on the reasons for success of failure of the project and recommendations: 

Bhutan faces a challenging scenario in terms of market penetration of low GWP-based RAC equipment, since R-290A ACs are not 

available and are not offered by international suppliers, and current available HFC-32 units have a cost that supersede the 30% 

subside offered under the replacement programme, making not viable to implement a large-scale replacement programme in the 

very short term while no further restrictions over HFC-based equipment are legally possible to be put in place. Another reason is 

that there is current low penetration of HCFC-22 based air-conditioners used in the government buildings, therefore there is less 

need to change the air-conditioners at these end-users since they did not reach end-of-life yet, while further newer installation are 

based on HFCs units. In the face of recognizing these challenges, upon request from the Government of Bhutan, the MLF agreed 

the reallocation of USD 33,817 for use of remaining funds in training/R&R activities under the HPMP.  
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PROJECT DESCRIPTION 

Country Brunei Darussalam 

Stage of the HPMP HPMP I  

Implementing agency UNDP  

Project title HCFC Phase out Management Plan Stage I  

Subsector/application Residential AC and large RAC for phasing out HCFC based equipment 

Alternative technology Zero ODP Low GWP alternates (R32, R290) 

Number of beneficiaries planned 35 

HCFC-22 to be phased out (mt) 85 kg 

Funds approved (US $) US$ 33,500 (including incentive and awareness/capacity building workshops) 

Co-funding commitment (US $) Up to 25% from HPMP 

Up to 75% co-funding 

Planned date of completion Dec 2020 

Description:  
End user replacement programme is one the component under HPMP I of Brunei. The purpose is to demonstrate and share experience 

on replacing R-22 based equipment in RAC sector with zero-ODP and low-GWP alternatives, with the provision of incentive (up to 

25% of the cost). The activities include awareness and capacity building workshops for stakeholders (users, technicians, importers, 

decision makers etc.) in addition to implementation of replacement programme.  

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted n/a 

HCFC-22 phased out (mt) n/a 

Co-funding provided (US $) n/a 

Actual date of completion ongoing 

Main results obtained and any other environmental/economic impact achieved:  

The activity has been initiated. Stakeholder meetings were conducted, however, the alternates (non-ODP, Low-GWP) identified as 

suitable for the sectors are mildly flammable/flammable. As per country’s law, NOU requires approval of the relevant authorities to 

introduce these A2l/A3 refrigerants in the country. NOU is following up and still awaiting approval of relevant government agencies 

for allowing use of flammable refrigerants as required. The meetings are held by NOU with these relevant government agencies.  

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the funding was 

reallocated: As above 

REPLICABILITY AND SUSTAINABILITY 

Associated technical 

assistance/training provided 

Awareness workshops and technical workshops is being conducted for alternate technology 

about benefits of energy efficiency  

Associated policies or regulatory 

measures planned/promulgated, 

if any 

Additional Policy allowing approval of fire department for allowing use of flammable 

refrigerant in RAC applications 

Number of additional end-users 

that followed the same approach 

as a result of the project 

On going 

Comments on the reasons for success of failure of the project and recommendations: This component of HPMP I is yet under 

implementation stage. However, learning is to ensure that policy mechanism is in place while considering alternate technology. 
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PROJECT DESCRIPTION 

Country Cambodia 

Stage of the HPMP HPMP (single stage up to 2030) 

Implementing agency UNDP  

Project title HCFC phase-out management plan 

Subsector/application Residential air conditioning 

Alternative technology R-32, R-290 

Number of beneficiaries planned 900 

HCFC-22 to be phased out (mt) 1,800 kg 

Funds approved (US $) USD 350,000 (includes awareness workshops and technical workshops for stakeholders in 

addition to incentive for replacement programme) 

Co-funding commitment (US $) 25% would be incentive for low GWP equipment. Balance 75% will be borne by the 

beneficiaries 

Planned date of completion Dec 2024 (as proposed in fourth tranche request) – HPMP Project ends in 2030 

Description: to demonstrate and share experience on replacing R-22 based refrigeration equipment in RAC sector with zero-ODP 

and low-GWP alternatives. The activity will include creating awareness in users for alternate technology. Technical workshops for 

technicians about the replacement programme and implementation of replacement programme.  

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted 69 as of July 2019 – ongoing 

HCFC-22 phased out (mt) 138 kg 

Co-funding provided (US $) n/a. 

Actual date of completion Ongoing 

Main results obtained and any other environmental/economic impact achieved: HFC-32 units were introduced into the domestic 

market giving opportunity for Cambodia to implement the replacement programme vis-à-vis with the market penetration of the 

climate-friendly technology. Training/awareness to technicians/suppliers/users about non-ODS low GWP technology were 

implemented in order to ensure that replacement incentive programme is received well by the country. Many awareness workshops 

for different stakeholder groups (users, technicians, importers) had to be conducted to create awareness/capacity building for 

penetrating low GWP alternatives. The programme has received good response from the users. The quantity of replacements is 

increasing. NOU has been visiting beneficiaries that have replaced their air conditioners for monitoring purposes. Initial feedback 

from the users found high rates of satisfaction with the program. The programme is ongoing.  

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the funding 

was reallocated: n/a 

REPLICABILITY AND SUSTAINABILITY 

Associated technical 

assistance/training provided 

In addition to awareness workshops, several training workshops were organized during the 

project period to train technicians on alternate technology. In 2015, HFC-32 and HC-290 were 

not yet commercially available in Cambodia’s domestic market. MOE worked closely with 

technical experts, service agencies and implementing agencies on identification of feasible 

options for adoption. Also, in the meantime, MOE continued organizing awareness activities 

and capacity building for technicians for new technologies. 

Associated policies or regulatory 

measures planned/promulgated, 

if any 

Ban of imports of HCFCs-based equipment from 2020. 

 

Number of additional end-users 

that followed the same approach 

as a result of the project 

No specific study done.  

The replacement incentive programme is still ongoing. 

Comments on the reasons for success of failure of the project and recommendations: Project ongoing.  
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PROJECT DESCRIPTION 

Country Croatia 

Stage of the HPMP Stage I 

Implementing agency UNIDO 

Project title HCFC Phase-out Management Plan 

Subsector/application Retrofit/replacement of HCFC-22 chillers/industrial/commercial refrigeration 

installations 

Alternative technology Retrofit to HFCs, replacement to natural alternatives 

Number of beneficiaries planned At least three (3) sites retrofitted to the use of alternative refrigerants with zero 

ODP; 

At least seven (7) sites converted to the use of refrigerants with low GWP, like 

CO2, ammonia or hydrocarbons. 
HCFC-22 to be phased out (mt) 0.89 

Funds approved (US $) 360,000 

Co-funding commitment (US $) About US$ 690,000 

Planned date of completion Completed December 2015 

Description: This component shall be used as a promotion of low GWP alternatives and new technologies. In this case, 

it is of particular interest to support some demonstration retrofit projects of non-HFC, low-GWP technologies, such as 

hydrocarbon (R290, R1270), carbon dioxide (R744) and ammonia (R717) with applications in supermarket refrigeration, 

chiller installations and heat pump systems. In the Republic of Croatia there are a number of water chillers that contain 

and consume high quantities of HCFC-22 refrigerant. Insufficient funding for maintenance and service activities is the 

major cause of their poor condition. In order to decrease the HCFC-22 consumption and at the same time to increase 

energy efficiency and lower the GWP impact of existing systems, it is recommended to replace the largest, state-owned 

HCFC-22 systems, e.g. public hospitals, ministerial premises, etc, in the Republic of Croatia. 

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted 32 

HCFC-22 phased out (mt) 2,224 (installed capacity) 

Co-funding provided (US $) Approximately US$ 870,000 

Actual date of completion December 2015 

Main results obtained and any other environmental/economic impact achieved: 

22 retrofits to HFCs – (1,502 kg) 

7 conversions to propane and 3 conversions to ammonia (722 kg) 

Annual saving of 4,472,110 kg CO2 eq 

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the 

funding was reallocated: Not applicable 

REPLICABILITY AND SUSTAINABILITY 

Associated technical 

assistance/training provided 

Not as part of the incentive programme, but as separate HPMP component. 

Associated policies or regulatory 

measures planned/promulgated, 

if any 

Adoption of EU regulations 

Number of additional end-users 

that followed the same approach 

as a result of the project 

All HCFC-users, since after entry to the EU, Croatia had to comply with EU 

regulations. 

Comments on the reasons for success of failure of the project and recommendations: The project was successful 

due to the legal obligations of phasing-out HCFCs ahead of the original schedule and the significantly increased HCFC 

prices, as well the availability of the environmental fund to support retrofits and conversions. 
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PROJECT DESCRIPTION 

Country Cuba 

Stage of the HPMP HPMP (2011-2020) 

Implementing agency UNDP  

Project title HCFC phase-out management plan Stage 1 

Subsector/application RAC/ Commercial /Commercial refrigeration 

Alternative technology Non established. 

Number of beneficiaries planned 500 

HCFC-22 to be phased out (mt) 2.85 mt (for all activities in the refrigeration sector).  

Funds approved (US $) 350,000 

Co-funding commitment (US $)  

Planned date of completion On-going (December 2020) 

Description: The project aimed to provide technical assistance and co-financing to a determined number of commercial refrigeration 

users to convert and update their HCFC-based refrigeration system to ODS-free technologies. Conversion is structured in different 

levels, from replacing the condensing units, the compressors and controls to changing the refrigerant and oils. The type of equipment 

converted is commercial refrigeration units, medium size, located in stores (such as cold rooms); The converted equipment used 

HCFC-22 as refrigerant, with high leakage rate and high energy consumption. These two problems were solved with the conversion 

to R-404A. When the NOU designed this activity within the HPMP, it analyzed different alternatives for the selection of the 

refrigerant, at the end R-404A was selected due to availability, cost, and technical knowledge; other alternatives were either more 

expensive, with higher GWP or not available in the country. 

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted 715 

HCFC-22 phased out (mt) Not available. 

Co-funding provided (US $) Not available. 

Actual date of completion On going (December 2020). 

Main results obtained and any other environmental/economic impact achieved: 
The project supported the introduction of an ODS-free technology in 715 RAC systems while helping to improve the energy 

efficiency, to reduce the refrigerant leaks and to improve the reliability of the RAC systems. All these effects translate in savings for 

the owner of the equipment and increased “on-time” of the equipment which translated in fewer lost of goods. 

Also, OTOZ promoted among RAC technicians criteria for evaluating the RAC systems to determine if conversion was a cost-

effective option. 

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the funding was 

reallocated:  
There were not delays in the implementation of the project. 

Other alternatives with lower GWP were not available in the country or were not cost-effective, this lack of alternatives could be 

considered a constrain for the implementation of the project. 

REPLICABILITY AND SUSTAINABILITY 

Associated technical assistance/training 

provided 

Workshops, awareness actions, information sharing and sensitization on 

alternatives technologies for the supermarket sector, mainly transcritical CO2. 
Associated policies or regulatory measures 

planned/promulgated, if any 

N/A. 

Number of additional end-users that followed 

the same approach as a result of the project 
N/A 

Comments on the reasons for success or failure of the project and recommendations: 

Considering that the Kigali Amendment was approved and that the country is in process of its ratification, OTOZ is 

analyzing possible alternatives with lower GWP to replace the introduction of R-404A. Finding a suitable alternative 

will be key for the continuation of the project. Nevertheless, the technical assistance given and the criteria thought to the 

RAC technicians are key elements to support the replicability and sustainability of the conversion to ODS-free 

technologies. The improvements in the performance of the equipment and the generated operational savings are used to 

promote the conversion to new refrigerants. 
 

  



UNEP/OzL.Pro/ExCom/84/63 

Annex II 

 

7 

 

PROJECT DESCRIPTION 

Country Fiji 

Stage of the HPMP HPMP I  

Implementing agency UNDP  

Project title HCFC Phase out Management Plan Stage I 

Subsector/application Residential AC and large RAC (including fishery)  

Alternative technology Non ODS Low GWP alternates 

Number of beneficiaries planned 33 

HCFC-22 to be phased out (mt) 120 kg 

Funds approved (US $) US$ 48,500 (including incentive and awareness/capacity building workshops) 

Co-funding commitment (US $) Up to 25% incentive would be provided for replacement incentive programme 

Up to 25% as co-funding 

Planned date of completion December 2020 

Description: The activities in the HPMP were designed to address three strategic elements crucial to the successful phase-out of 

HCFCs in the country, namely: reducing the dependence on HCFCs and HCFC-based equipment through limiting supply, promoting 

HCFC-free-based alternatives to HCFC-based equipment and reducing demand for HCFCs in existing equipment. End-user incentive 

programme is one of the important part of HPMP I which supports promoting HCFC Free alternatives to reduce demand of HCFCs. 

The purpose is to demonstrate and share experience on replacing R-22 in RAC sector with zero-ODP and low-GWP alternatives, with 

the provision of incentive (up to 25% of the cost). The activity also includes awareness workshops for stakeholders, technical 

workshops for capacity building of technicians in addition to implementation of replacement programme.  

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted Ongoing 

HCFC-22 phased out (mt) - 

Co-funding provided (US $) - 

Actual date of completion NA 

Main results obtained and any other environmental/economic impact achieved: Several consultation meetings on replacement 

options and incentive schemes with the residential air-conditioning and fishing vessel sectors were organized. A scheme for 

implementing end-user incentive programme for residential ACs was designed. Meetings were held with relevant stakeholders. It is 

noted that R32 is introduced in the market and this end user incentive programme will support penetration of this low-GWP 

alternative.  

Reasons for delay. The incentive programme is delayed mainly for the fishery sector, most vessels are second hand and already 

reached age of 25-35 years. Due to this, there are frequent issues of leakage and maintenance. Till now, there is no suitable viable 

alternative that can be applicable to the aged vessels (matching factors of investment required, payback period, and A1 alternatives 

with acceptable lower GWP than current HCFCs). A study is being done by the government to assess the situation, since fishery 

sector is critical in growing economy of Fiji, it is very important for department of Environment to work out a solution for this sector. 

The awareness is already there in the sector about HCFC phase out. NOU along with UNDP is working to find out various options. 

The residential AC incentive programme will be implemented soon. 

REPLICABILITY AND SUSTAINABILITY 

Associated technical 

assistance/training provided 

Several training programme for technicians were conducted on alternate technology 

including HC, R32 and R290 to assist the industry in transiting to non-ODS and low GWP 

refrigerant.  

Associated policies or regulatory 

measures planned/promulgated, 

if any 

Fiji currently regulates the ODS through Act 1998 and the ODS Regulations 2010 which 

regulates the use of ODS and Equipment charged with ODS 

Number of additional end-users 

that followed the same approach 

as a result of the project 

n/a.  

Comments on the reasons for success of failure of the project and recommendations: Overall, though replacement programme 

is still ongoing, the awareness and technical assistance activities allowed to spread awareness about alternatives and also gave 

exposure to main stakeholders to understand options and its pros and cons.  

The important lesson is that alternatives for the domestic RAC sector exists and can become viable at the country, however for fishery 

sector, more efforts will be required, due to the unavailability of a suitable alternate A1 refrigerant (uncertainty of performance of 

alternate refrigerant, safety, costs etc.). Second hand old vessels of Fiji are most vulnerable to the HPMP activities. Meetings were 

organized with the fisheries sector stakeholders to assess the need and way forward for implementing replacement programme in Fiji. 

The meeting also initiated a technical working group / stakeholder working group which will focus on replacement programme related 

issues to find ways to move forward. 



UNEP/OzL.Pro/ExCom/84/63 

Annex II 

 

8 

 
PROJECT DESCRIPTION 

Country Ghana 

Stage of the HPMP Stage I 

Implementing agency UNDP 

Project title END-USER INCENTIVE PROGRAMME (EUIP) 

Subsector/application COMMERCIAL REFRIGERATION SERVICING (Cold Stores) 

Alternative technology RETROFITTING/CONVERSION FROM HCFC-22 TO A NON-ODS (in first 4 

cases, R407C was selected as transitional refrigerant). 

Number of beneficiaries planned Ca. 13 to 15 beneficiaries in total expected at HPMP approval, but only four of 

them have been covered by the project as of today. 

HCFC-22 to be phased out (mt) 1.246  

Funds approved (US $) 38,000 USD have been provided to the 4 first companies. 

Co-funding commitment (US $) 160,296 USD from the four companies that have completed the project.  

Planned date of completion June 2020 

Description: These were facilities that were running on R22 until the HPMP assisted the beneficiaries to retrofit their facilities to 

run on (HFC) R-407C. In addition to the refrigeration systems, the retrofits included improvements of the existing electrical 

installations for maximum safety and efficiency. Safety precautions including personal protective clothing and storage techniques, 

such as First-in-First-Out (FIFO) & Last-In First-Out (LIFO) were also provided. 

The modality for the incentive was based on the initial HCFC-22 refrigerant charged into the system, inspection of facilities and 

vetting and approval of application by the National Committee on ODSs (NACODS). Advertisements were made in the print and 

electronic media for the general public to buy into the programme. Beneficiary companies were required to sign contracts with Ghana 

EPA and provide bank guarantees of financial solvency and operational sustainability. Payments were made in two installments. First 

60% installment was paid upon signing of contract and 40% after the completion with a verification report among others. 

COMPANY PROJECT FUND (USD) CO-FINANCED (USD) 

Home Support Cold Store 8,000 30,823.23 

BroadWater Co. Ltd 11,000 39,139.30 

Charlie Boy Ent. 11,000 51,709.22 

Bajejo 8,000 38,624.18 

TOTAL 38,000 160,295.93 
 

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted Four (initial group) 

HCFC-22 phased out (mt) 0.46 

Co-funding provided (US $) 160,296 

Actual date of completion 20th Sep. 2017 (Completion by initial group of 4 beneficiaries)  

Main results obtained and any other environmental/economic impact achieved:  
The retrofitted facilities are currently running on R-407C which has zero ODP and better energy efficiency (with a GWP of 1774). 

The retrofits were performed using safety and technical guidance to ensure safe and efficient operations of the facilities and have 

been well accepted by the beneficiaries. This HFC blend is being used as transitional refrigerant pending final replacement with zero- 

or low-GWP refrigerant. It also provides better cold storage temperatures thus providing better quality frozen foods in the cold rooms. 

The operatives have been trained in the code of good refrigeration practices and have acquired better maintenance culture. Unwanted 

emissions and leakages of the refrigerant have been prevented leading to refrigerant savings and mitigation of adverse environmental 

impact on the ozone layer and climate.  

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the funding was 

reallocated: 

The initial four beneficiaries completed retrofitting their facilities in 2017. However, due to the decision against the use of high-GWP 

HFCs as alternatives to HCFC-22 the implementation of the programme for the next group of nine companies was suspended. With 

resources currently available from the EUIP programme it is intended to take some initiatives imminently to address the issues of 

low-GWP technologies and their market availability in order to restart the programme. This is intended to be achieved through 

cooperation and assistance of the IAs (UNDP and Italy) and external institutions, such as the Centro Studi Galileo of Italy (which 

has expressed interest) in organizing relevant seminar/workshop for stakeholders and technical fact-finding visits by a selected 

national refrigeration expert to facilities and suppliers abroad to facilitate quicker transition to appropriate alternatives. 

REPLICABILITY AND SUSTAINABILITY 

Associated technical assistance/training 

provided 

The technicians manning the facilities were retrained on routine and running 

maintenance of the facilities based on good refrigeration servicing practices. It is 

expected that the trained technicians, especially workshop foremen will in turn train 

other operatives on the job. The NOU keeps monitoring the facilities. Additionally, 
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PROJECT DESCRIPTION 

Country Ghana 

the three Ghanaian special refrigeration training centres established with MLF 

support are made accessible to practicing technicians for regular refresher training.  

Associated policies or regulatory 

measures planned/promulgated, if any 

The underpinning strategy of the Ghana HPMP is transition from ODS-based 

refrigerants to alternative natural refrigerants to the extent possible and low-GWP 

refrigerants as they become available and economically viable for end-users. Policies 

and regulatory measures taken as part of the implementation of the HPMP have 

driven the widespread use of R-600a as alternative to CFC-12 and HFC-134a in the 

domestic refrigeration sector, while R-290-based air conditioners and R-290 as 

alternative refrigerant for HCFC-22 are gaining market acceptability. The Ghana 

EPA intends to organize focused workshops to address the issues of low-GWP 

alternatives for the RAC servicing sector in general and in the commercial 

refrigeration sub-sector in particular in line with ExCom Decision 84/48 (b) and (c).  

Number of additional end-users that 

followed the same approach as a result of 

the project 

Given the appropriate conditions of availability of alternative technology the 

remaining identified nine companies could follow the same approach as result of the 

success story from the first four beneficiaries. However, unless the alternatives 

proposed are ozone- and climate-friendly, the funding from the Multilateral Fund 

would not be provided. 

Comments on the reasons for success of failure of the project and recommendations:  
The Ghana EPA advocacy was well received by the beneficiaries which provided leverage for companies to contribute on average a 

co-financing of 4 to 1 to the MLF funding. The tangible operational and economic advantages derived from the project generated 

interest among other stakeholders to participate in the programme. 

UNDP and Italy are supporting Ghana to explore the opportunity for the low-GWP alternatives. Please note that due to the potentially 

higher costs, the beneficiaries might be limited.  

For LVC Article 5 countries, the low consumption volumes of refrigerants usually militate against early market penetration of more 

environmentally acceptable refrigerants on markets available elsewhere; this is due to high costs. In order to facilitate the market 

uptake of the low-GWP alternative, LVCs need more funding from the MLF to provide the incentives. Current budget may be 

insufficient to carry out the incentive programme using the alternatives such as CO2, Ammonia, R290, HFOs.  
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PROJECT DESCRIPTION 

Country Madagascar 

Stage of the HPMP Stage I 

Implementing agency UNEP/UNIDO 

Project title - Project title: HCFC phase-out management plan  

- Activity title: Replacement scheme aiming to facilitate the replacement of HCFC-

based air-conditioners to low-GWP alternative 

Subsector/application - Project subsector/application: servicing sector 

- Activity subsector/application: replacement of 38 HCFC-22-based air-conditioners 

(12,0000 BTU cooling capacity) by R-290-based air-conditioners (18,000 BTU 

cooling capacity)  

Alternative technology Natural refrigerant (propane, R-290) 

Number of beneficiaries planned 6 Facilities 

HCFC-22 to be phased out (mt) 0.154 (ODS 2.8)  

Funds approved (US $) USD 120,000 (incl. training, purchase and distribution of equipment for installation 

and maintenance of the R-290-based air-conditioners) 

Co-funding commitment (US $) The beneficiaries will have to provide inland transportation for the equipment and 

install the R-290-based air-conditioners.  

Planned date of completion May 2020 

Description:  
Facilities were identified to benefit from the financial incentive scheme aiming to facilitate the replacement of HCFC-based air-

conditioners with low-GWP alternatives. The beneficiaries will have to provide inland transportation for the equipment and install 

them. UNIDO will provide technical support during the installation process. A supplier in a position to deliver the required air-

conditioners was identified and commercial contract was established. The procurement process is ongoing and is expected to be 

completed during the course of 2019. 

The planned payment of incentives to commercial facilities to convert refrigeration systems from HCFC-22 to low-GWP alternatives 

was replaced by a replacement scheme expanded to more buildings due to inadequate funding for the refrigeration conversion after 

closer survey of proposed beneficiaries. 

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted Project is ongoing 

HCFC-22 phased out (mt) Project is ongoing 

Co-funding provided (US $) Project is ongoing 

Actual date of completion Project is ongoing 

Main results obtained and any other environmental/economic impact achieved: Project is ongoing 

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the funding was 

reallocated: Project is ongoing 

REPLICABILITY AND SUSTAINABILITY 

Associated technical assistance/training 

provided 

Project is ongoing 

Associated policies or regulatory 

measures planned/promulgated, if any 

N/A 

Number of additional end-users that 

followed the same approach as a result 

of the project 

Project is ongoing 

Comments on the reasons for success of failure of the project and recommendations: Project is ongoing 
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PROJECT DESCRIPTION 

Country Malaysia 

Stage of the HPMP HPMP I  

Implementing agency UNDP  

Project title Pilot retrofitting/replacement programme for end-users 

Subsector/application Residential and commercial RAC sector 

Alternative technology Zero ODP Low GWP alternates  

Number of beneficiaries planned Two large users in the air-conditioning and two large users in the refrigeration sector  

HCFC-22 to be phased out (mt) Not established 

Funds approved (US $) US$ 98,000 (including awareness and technical assistance) 

Co-funding commitment (US $) 1:1 ratio 

Planned date of completion Dec 2017 

Description: Pilot retrofitting/replacement programme for end-users was aimed to replace HCFC-based equipment in the domestic and 

commercial RAC sector to demonstrate, build confidence in other end-users, precipitate early replacement in other end-users, and reduce 

HCFC demand for servicing equipment at end-users.  

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted 82 domestic air conditioning and one commercial refrigeration 

HCFC-22 phased out (mt) 203 kg  

Co-funding provided (US $) US$ 110,000 by beneficiary 

Actual date of completion April 2017 

Main results obtained and any other environmental/economic impact achieved: As approved for third tranche request (75th 

ExCom): (1) it was decided that rather than promoting retrofit, country would replace around 100 small-size HCFC-22-based air-

conditioning units for HFC-32-based units (retrofit that time to low-GWP efficient retrofit technologies were not recommended). (2) 

Reallocation of the fund balance leading to US $162,952 for supporting pilot incentive programme for replacement of HCFC-22 

equipment with alternatives to industrial and commercial refrigeration (e.g., ammonia-based systems and CO2-based systems). 

Pilot retrofitting/replacement programme for end-users was one of the activities under HPMP I. Replacement project at Jaya Grocer 

with CO2 was completed in April 2016 with support from Panasonic, Japan. Replacement project of HCFC-22 air conditioners with 

HFC-32 air conditioners was completed in July 2016 at two demonstration sites (University Kuala Lumpur - 16 units; Environmental 

Institute of Malaysia - 66 units). Both the replacement programme were well received by the stakeholders. It allowed the market 

transformation for residential air conditioning with the field demonstration of safety and efficiency of the units deployed.  

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the funding was 

reallocated:  

The commercial refrigeration replacement project was delayed by 3-4 months due to difficulty in identifying technology providers in 

Malaysia and the beneficiary willing to provide co-funding required. Several meetings were organized by NOU with supplier and 

beneficiary and finally the management of Jaya Grocer agreed to co-fund the replacement of old R-22 system. 

REPLICABILITY AND SUSTAINABILITY 

Associated technical 

assistance/training provided 

Throughout the project period, many awareness programme for users/technician were carried 

out to create awareness/capacity building for alternate technology.  

 

Associated policies or regulatory 

measures planned/promulgated, 

if any 

A ban on the establishment and expansion of new HCFC-based manufacturing capacities as of 

1 January 2013 was issued.  

Malaysia will also issue ban on the import of RAC equipment operated with HCFCs and on the 

manufacturing and new installation of RAC equipment operating with HCFCs by 1 Jan 2020. 

 

Number of additional end-users 

that followed the same approach 

as a result of the project 

No dedicated monitoring funds were allocated further than collect the project immediate 

results.  

 

 

Comments on the reasons for success of failure of the project and recommendations: The activities related to replacement 

programme under the HPMP were implemented successfully with active support, participation and cooperation of the NOU and critical 

stakeholders. The collaboration between NOU, Supplier, beneficiaries and UNDP helped effective implementation. The awareness and 

technical training also has a big role to play for any such replacement programme.  
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PROJECT DESCRIPTION 

Country Maldives 

Stage of the HPMP HPMP (2011-2020) 

Implementing agency UNDP (co-op IA) 

Project title HCFC phase-out management plan 

Subsector/application RAC domestic air-conditioning and Fisheries 

Alternative technology R-32 for domestic air-conditioners and R-438A for large commercial and industrial 

refrigeration end-users 

Number of beneficiaries planned 750 residential units 

15 commercials units 

HCFC-22 to be phased out (mt)  1,650 Kgs residential (includes maintenance) 

300 Kgs. Commercial (includes maintenance) 

Funds approved (US $) US$ 220,000 (includes TA for workshops, experts and documentation) 

Co-funding commitment (US $) In large systems, US$ 70,443 and  

In small appliances, it is being 35% was funded from project and 65% was co-financed by the 

beneficiaries (final figures at the completions of the project) 

Planned date of completion November 2020 

Description: The objective of the replacement incentive programme was to support and promote zero ODP and low GWP appliances. 

765 units of appliances were planned: 750 appliances in domestic refrigeration and air conditioning and 15 in large commercial and 

industrial refrigeration sector. 

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted Four end-users supported: 15 units of commercial RAC system.  

One end-user supported: 135 units of air-conditioners  

HCFC-22 phased out (mt) 1,497 Kgs in total: 

297 Kgs. from air conditioners and 

1,200 Kgs. from commercial retrofitting  

Co-funding provided (US $) Co-financing for the R 438A conversion by beneficiaries – 70,422.80 USD  

Co-financing for the R-32 conversion by beneficiary – 299,000 USD (on-going) 

Actual date of completion The project is on-going  

Main results obtained and any other environmental/economic impact achieved:  

This activity was carried out through organizing four consultative workshops with government and private partners. The activity was 

divided into two groups: (a) large commercial and industrial refrigeration end-users (inc. Fisheries Sector); and (b) Domestic air-

conditioning: 

 In fisheries sector, total 1,200 kgs of R-22 was eliminated by four beneficiaries, where 15 large units were replaced (project´s 

target accomplished).  

 In domestic air-conditioning, a series of workshops were held from 2014-2017 to aware the beneficiaries and on alternative 

technologies, but penetration of low-GWP units were still very incipient and no further replacement action could take place. 

In 2017, a technology roadshow was organized to promote R-32, R-290, Ammonia and CO2 alternatives. It was noticed during 

technology road show that the price of R-410A units offered by importers was lower than R-32 and R-290 based air-

conditioners, but with additional benefits of having similar COPs but easier handling (no flammable, wide range of parts for 

maintenance), which constituted another barrier. The tourism sector (resorts) showed interest in engage into a large programme, 

however because of the competitive scenario for HFC-32, the project could not go on with these stakeholders. In this regard, 

after thorough market analysis, the Ministry (MIFCO) took the lead on the incentive programme and replaced approximately 

135 air-conditioners of different capacity with R-32 to “open the market” for the technology and holding the higher cost 

opportunity for the transition. Current, almost same quantity of ACs are being be procured under the replacement incentive 

scheme. MIFCO is keen on deliver further support especially for the fisheries sector (critical for Maldives), where another six 

vessels are interested in retrofit/replacement, however only viable alternative would be R-448A, which currently is not 

incentivized as per discussions held at MLF level for the Demonstration Project.  

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the funding was 

reallocated: 

The project was delayed due to non-availability of best alternatives in the Asian market. The alternate came into the market was R-

438A, which was used by the beneficiaries, however MLF conveyed that the usage of R438A should not be encouraged due to high 

GWP.  

REPLICABILITY AND SUSTAINABILITY 

Associated technical 

assistance/training provided 

All the technicians of the companies involved were given training. 

In the case of fishery vessels, specific trainings were provided. 

Some of the areas covered during the trainings include; 
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PROJECT DESCRIPTION 

Country Maldives 

- Good practices in retrofitting 

- Fundamental of refrigeration and air-conditioning 

- Alternatives to R 22 

- Good servicing practices in handling flammable refrigerants 
Associated policies or regulatory 

measures planned/promulgated, 

if any 

HCFC import/export controls imposed as per the new Ozone Layer Protection Act, 2015, and 

the Government of Maldives has introduced tax incentives for HCFC alternatives and 

disincentives for HCFCs through its Import and Export Act.  

For ammonia, the import tax reduced from 10% to 5% to provide incentive for adoption of low 

GWP alternatives. For HCFCs and blends, the import tax was increased from 10% to 100%. 

Number of additional end-users 

that followed the same approach 

as a result of the project 

Horizon Fisheries, a private fisheries complex has converted all their equipment to non-HCFCs 

with their own funding after the retrofit programme. The company has reduced from 2,202 kg of 

HCFCs.  

Comments on the reasons for success of failure of the project and recommendations:  

 Fishery sector is critical in terms of technology selection. Social and environmental factors must be balanced when 

deciding the technology change (in many cases, it if not feasible to push the change of the vessel for a new one that is 

fully adapted for toxic/flammable alternatives due to extreme higher costs when issues related to return rate, profitable, 

investment capacity of the owner are not feasible). In this regard, the lifetime of current vessels must be considered and 

some flexibility in the technology change should be allowed to assure compliance with the HCFCs phase-out schedule. 

 Market penetration of low-GWP alternatives is critical! Ample time should be given in search of and for test run of new 

refrigerants. Countries that are “technology takers” suffer the double as the low GWP alternatives will take much longer 

to be available at competitive costs. Training is also critical to assure that proper installation and maintenance is given. 

Aftermarket parts are also critical to assure sustainability. 

 In all workshops and consultations, the message given by stakeholders is that “All the end users should be comfortable 

with the new refrigerant” 
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PROJECT DESCRIPTION 

Country Nepal 

Stage of the HPMP HPMP Stage I (2012-2020) 

Implementing agency UNDP (co-op. IA) 

Project title HCFC phase-out management plan 

Subsector/application RAC/ domestic air-conditioning / commercial/industrial refrigeration and air-conditioning  

Alternative technology R-32 (No ODP, GWP-675) and/or low GWP  

Number of beneficiaries 

planned 

18 beneficiaries planned.  

(15 domestic air-conditioning, and 3 for large commercial/ industrial refrigeration) 

HCFC-22 to be phased out (mt) 153 Kgs planned. (including charge amount and servicing sector needs) 

Funds approved (US $) US$ 36,000  

Co-funding commitment (US $) 35% funded from project; 65% was co-financed by the beneficiaries  

Planned date of completion December 2020. 

Description: The objective of the replacement incentive programme is to support and promote zero ODP and low GWP appliances in 

domestic refrigeration and air conditioning and in commercial sector. 

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted 24 (as of 31 July 2019) 

HCFC-22 phased out (mt) 75 Kgs. 

Co-funding provided (US $) USD 111,607 

Actual date of completion On-going 

Main results obtained and any other environmental/economic impact achieved: Three meetings with government stakeholders 

and two workshops with multi-stakeholders were organized to promote this activity. A public call notice was published twice in 

newspaper to seek for interested end-users. The government could get very low response from the public calls and it was believe that 

due to public’s lack of interest for (i) relative higher cost of alternative equipment and; (ii) need to go over screening and legal process 

to engage into programme. 

The government obtained support from equipment distributors, this was critical to establish a route to channel the incentives and 

facilitate access of end-user, since the customer can access the distributor of his/her trust to obtain technical and commercial support 

on the replacement. The distributor is responsible to complete all legal and bureaucratic steps on behalf of the end-user, the application 

is submitted to the Government whom will (or not) approve the incentive to be release.  

The NOU staff will verify the documents and approve the funds. This approach has worked very successful. Up to now, 34 installations 

were completed. On the monitoring side, the NOU undertake verification of installations based on sampling approach, also interacting 

with the end-user to assess the implementation performance of the project, and so far, no issues were raised by the end-users.  

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the funding was 

reallocated:  

The project has faced some initial delays due to a confluence of issues: change of the National Ozone Officer and Assistant, the 

earthquake that hit Nepal requesting change of priorities from GOV and private sector and the lack of R-32 based units in the market 

at competitive costs with other high-GWP alternatives. Initial issues were resolved and since 2018 project is in full implementation, 

has already surpassed initial target, it is considered that there is a high demand of end-users seeking for support. 

REPLICABILITY AND SUSTAINABILITY 

Associated technical 

assistance/training provided 

stakeholders workshop looked to sensitize target audience on the benefits of the alternate 

technologies. The distributors were training and are replicating energy savings approach to 

increase impact. Lower emissions, and no ODP features are also being informed. 

Associated policies or 

regulatory measures 

planned/promulgated, if any 

Yes, the government put a ban on new air-conditioners with HCFC-22.  

Number of additional end-users 

that followed the same approach 

as a result of the project 

Not available  

Comments on the reasons for success or failure of the project and recommendations:  
Despite the challenges faced in the beginning, the project has gained its momentum is demonstrating to be successful. Project is still 

ongoing.  
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PROJECT DESCRIPTION 

Country Sri Lanka 

Stage of the HPMP Stage I 

Implementing agency UNDP 

Project title HCFC Phase-out Management Plan  

Subsector/application Air-conditioners (Domestic air-conditioning up to 2 TR capacity) 

Alternative technology R-32 or other low GWP technology 

Number of beneficiaries planned 204 (domestic and commercial)  

HCFC-22 to be phased out (mt) 520 kg (including charge amount and servicing sector needs) 

Funds approved (US $) 60,866 (requested funds were US$137,000; however, the approval was of US$ 60,866)  

It includes replacement and TA activities.  

Co-funding commitment (US $) Incentive payment depend on the cooling capacity was paid to end user and balance cost of the 

Air Conditioner was borne by the end user. Approximately 15-25% from the project and 75-85% 

by the beneficiary. 

Planned date of completion December 2020 

Description: Objective of this project was to encourage purchasing of new technology domestic Air Conditioners working on zero 

ODP, Low GWP refrigerant such as R 32 or R 290. It was related to new purchase and majority as replacement of old ACs worked on 

R-22. Modality of incentive paid for a unit of AC was as follows: 9,000 Btu/h – US$ 120; 12,000 Btu/h -US$ 150,  

18,000 Btu/h – US$ 200, 24,000 Btu/h – US$ 250 

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted 199 (as of 31 July 2019) 

HCFC-22 phased out (mt) 520 Kg of HCFC-22 eliminated  

Co-funding provided (US $) 166,410  

Actual date of completion Project ongoing. 

Main results obtained and any other environmental/economic impact achieved: The project has not yet been completed. 

Preliminary results are showing that the Sri Lankan Government is being able to promote R-32 as a suitable replacement for installations 

that current work or aim to on R-22. A strong awareness programme was put in place so general public could be aware of low GWP 

alternative technologies available in the country. Based on the incentives, customers have opted for R-32 ACs upon AC replacement 

actions. At present, leading importers are fully aware of existence and technical features of R-32 ACs up to 5 RT, as well as have access 

to main global suppliers. 

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the funding was 

reallocated: NA 

REPLICABILITY AND SUSTAINABILITY 

Associated technical 

assistance/training provided 

NOU provided training on handling of flammable refrigerant to RAC technicians under the Good 

Practices of Refrigeration Training Programme. Database of Technicians are being prepared to 

enhance of training on priority basis. 

Associated policies or regulatory 

measures planned/promulgated, 

if any 

Recommended to include a clause to the Government Procurement Guidelines to prioritize 

purchase of equipment with low GWP alternatives for acquisition of new and replacement of 

existing equipment. Low-GWP technologies considerations were incorporated with Green 

Building Guidelines, and higher grading/standard allows allocation of 2 extra marks for 

buildings that use 0 ODP, Low GWP AC systems  

Number of additional end-users 

that followed the same approach 

as a result of the project 

No external monitoring is at place, however, per interviews collected from importers, it is 

perceived that customers are open for new technologies (R 32, R 290), being that the argument 

over energy efficiency is remarkably positive. NOU is continuing follow up the market trends. 

Comments on the reasons for success of failure of the project and recommendations:  
At the beginning of the project, there were no importer of R-32 ACs. Cost of early shipments of R-32 ACs were higher compare to R-

410A ACs, and even incentive proposed was not enough to compensate the price difference. However, with the increase of number of 

importers who imported R-32 ACs the scenario has changed, but still it took several years from the approval of the Stage I to bring AC 

price competitive nowadays, being that gross of replacements occurred between 2018 and 2019. Propaganda against R-32 as mild 

flammable refrigerant was a barrier for market penetration, and is still a great barrier for introduction of R-290a units (allied to lack of 

suppliers willing to export these A3 units). However, the project was critical to support the market penetration of the R-32 technology. 

Incentive payment was the “game changer” for the beneficiaries and helped to bridge the gap of the difference of cost of new technology 

equipment. The Government consider that would be highly recommended to continue similar incentives under the HPMP stage II to 

minimize the burden when acquiring new alternative technologies. Monitoring funding (for both EE gains and replicability results) 

should also be allocated.  
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PROJECT DESCRIPTION 

Country Togo 

Stage of the HPMP Stage I 

Implementing agency UNEP/UNIDO 

Project title - Project title: HCFC phase-out management plan  

- Activity title: Replacement scheme aiming to facilitate the replacement of HCFC-

based air-conditioners to low-GWP alternative 

Subsector/application - Project subsector/application: servicing sector 

- Activity subsector/application: replacement of 70 HCFC-22-based air-conditioners 

(12,0000 BTU and 18,000 BTU cooling capacity) by R-290-based air-conditioners 

(18,000 BTU cooling capacity)  

Alternative technology Natural refrigerant (propane, R-290) 

Number of beneficiaries planned 3 facilities 

HCFC-22 to be phased out (mt) 0.2145 (ODS 3.9)  

Funds approved (US $) USD 90,000 

Co-funding commitment (US $) The beneficiaries will have to provide inland transportation for the equipment and 

install the R-290-based air-conditioners.  

Planned date of completion December 2021 

Description:  
Facilities were identified to benefit from the financial incentive scheme aiming to facilitate the replacement of HCFC-based air-

conditioners with low-GWP alternatives. The beneficiaries will have to provide inland transportation for the equipment and install 

them. UNIDO will provide technical support during the installation process. A supplier in a position to deliver the required air-

conditioners was identified and commercial contract was established. The procurement process is ongoing and is expected to be 

completed during the course of 2019. 

The planned payment of incentives to commercial facilities to convert refrigeration systems from HCFC-22 to low-GWP alternatives 

was replaced by a replacement scheme expanded to more buildings due to inadequate funding for the refrigeration conversion after 

closer survey of proposed beneficiaries. 

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted Project is ongoing 

HCFC-22 phased out (mt) Project is ongoing 

Co-funding provided (US $) N/A 

Actual date of completion Project is ongoing 

Main results obtained and any other environmental/economic impact achieved: Project is ongoing 

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the funding was 

reallocated: Project is ongoing 

REPLICABILITY AND SUSTAINABILITY 

Associated technical assistance/training 

provided 

Project is ongoing 

Associated policies or regulatory 

measures planned/promulgated, if any 

Development of guidelines, taking into account international experience, for 

installation and servicing of R-290-based equipment- still ongoing. 

Number of additional end-users that 

followed the same approach as a result of 

the project 

Project is ongoing 

Comments on the reasons for success of failure of the project and recommendations: Project is ongoing 
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Group II Projects to demonstrate alternative technologies 
 

PROJECT DESCRIPTION 

Country Chile 

Stage of the HPMP HPMP (2011-2025) 

Implementing agency UNDP  

Project title HCFC phase-out management plan Stage 1 

Subsector/application RAC/ Commercial /Supermarkets 

Alternative technology Non established. 

Number of beneficiaries planned 5 

HCFC-22 to be phased out (mt) 2.15 mt 

Funds approved (US $) 485,863 

Co-funding commitment (US $)  

Planned date of completion Completed (December 2018) 

Description: The project aimed to provide technical assistance and co-financing to a determined number of supermarkets (including 

large, medium and small examples) in the selection of the most viable technology, the project design, the installation and servicing. 

The converted installations would become demonstrative cases to be documented and disseminated in the sector. The demonstrative 

conversions would help understand the in-situ complexities and barriers of adopting these technologies in order to help remove them 

to encourage others to replicate. 

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted 2 (3 facilities)  

HCFC-22 phased out (mt) Aprox. 3.30 mt 

Co-funding provided (US $) USD 482,790 (from CCAC). Beneficiary companies invested more than USD$ 1 million 

for the construction of the RAC system for each supermarket. 

Actual date of completion July 2018 

Main results obtained and any other environmental/economic impact achieved: Transcritical CO2 technology was introduced 

into the country, becoming the default technology in new supermarkets for two (2) of the major supermarket chains in the country. 

Transcritical CO2 installations were between 15% and 40% more energy-efficient than comparable installation with HCFC-22 and 

R-507. 

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the funding was 

reallocated: The project was delayed as supermarkets did not have experience on the management of the new technology, companies 

were afraid of be the first to try the technology. Also, it was difficult to match the project’s schedule with the supermarket’s business 

plan schedule. Another issue that caused delays in the implementation of the project was the difficulties to design an evaluation 

method that ensure a fair assessment between different approaches. 

REPLICABILITY AND SUSTAINABILITY 

Associated technical assistance/training 

provided 

Workshops, awareness actions, information sharing and sensitization on 

alternatives technologies for the supermarket sector, mainly transcritical CO2. 

Associated policies or regulatory measures 

planned/promulgated, if any 

N/A. 

Number of additional end-users that followed 

the same approach as a result of the project 

After the project was completed, 6 additional stores using transcritical CO2 as 

refrigerant were built. 

Comments on the reasons for success or failure of the project and recommendations: 

The project was successfully implemented, although with some delays, with an approach that covered the technical and financial 

aspects for the introduction of a new technology. First, the project rose the awareness on the technologies available for phase out the 

use of HCFC in the supermarket sector, then trained the technical decision-makers of the beneficiary companies on the technology 

and reduced the risk associated with the adoption of the new technology when covered part of the incremental costs for the adoption 

of the new technology.  

Another reason for the success of the project was that the company selected for the design and installation of the new systems had 

ample experiences in the selected technology in other regions and that the company was closely supported by its technological 

suppliers. 

Transcritical CO2- based systems installed in Chile are more energy-efficient than comparable HCFC-22 of HFC-based systems, 

which helped to the technical teams at the supermarket chains to take the decision to select transcritical CO2 as the default technology 

for new installations. 
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PROJECT DESCRIPTION 

Country Ecuador 

Stage of the HPMP HCFC phase-out management plan (stage I, third tranche) 

Implementing agency UNIDO 

Project title Demonstration Project of R-290 (propane) as an alternative refrigerant in a cold store 

used for flower storage. 

Subsector/application Cold store used for flower storage to 1°C (±2°C) whose cooling system has six 

evaporator blocks, which are fed by two externally located condensing unit, with a 

capacity of 160,000 BTU / hr approximately.  

Alternative technology As part of a demonstration project, it is proposed to convert the refrigeration systems 

that provide the flow coldstore with cooling to R-290.  

Number of beneficiaries planned For demonstration one beneficiary is selected. The same beneficiary can replicate the 

results in at least 10 cold rooms used for flower storage or store perishable goods in 

similar conditions. 

HCFC-22 to be phased-out (mt) 0,03 Ton 

Funds approved (US $) As component of HPMP, no specific funds for the project 

Co-funding commitment (US $) In-kind and approximately 10,000 USD 

Planned date of completion No completion specified. It is planned for November 2019. 

Description:  
On behalf of the Government of Ecuador, UNIDO as the designated implementing agency has submitted as component of the 

HPMP the demonstration project of R-290 as an alternative refrigerant in a cold store used for flower storage. 

The project objectives are: 

- to demonstrate the safe use of R-290 as a low-GWP refrigerant in a cold store used for flower storage; 
- validate the requirements for the operation of cold rooms with R-290 refrigerant; 

- demonstrate the safe handling and proper risk management for the introduction of flammable refrigerants in the 

conservation of perishable products, to encourage possible adoption in similar applications.  

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted Hilsea Company 

HCFC-22 phased out (mt) Installed capacity 0,03 service ca. 0.01 mt per year 

Co-funding provided (US $) Not specified 

Actual date of completion Ongoing 

Main results obtained and any other environmental/economic impact achieved:  

- Successful implementation of this project would be an advance in technology and would enable the introduction of a low-

GWP alternative to a sector that otherwise can migrate to HFC-404A or HFC-507A. 

- Application of methods to risk assessment and eliminate sources of ignition in refrigeration systems with flammable 

refrigerants. 

- Technical training and qualification of the personnel responsible for providing the refrigeration maintenance and 

installation with HC as refrigerant. 

- This project will generate inputs for updating/formulating the regulations and standards for flammable refrigerants that 

Ecuador intends to adopt during the implementation of the HPMP Stage II.  

- Dissemination workshops are planned at the end of the project, focused on end users related to this sector or with similar 

cooling needs. 

- Application of methodology based on social, economic and environmental life cycle analysis to determine the best 

replacement option for refrigeration technologies that deplete the ozone layer and cause global warming. 

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the funding 

was reallocated: N/A 

REPLICABILITY AND SUSTAINABILITY 

Associated technical 

assistance/training provided 

A workshop will be carried out to provide support for the beneficiary company and the 

company responsible for the installation of the HC refrigeration equipment. The 

training included both theory and practice workshops with an international expert that 

focused on the safe handling of R-290 refrigerant during the installation and 

maintenance services of refrigeration systems. The main topics presented were: 

- HCFC -22 system charged with R-290; 

- Risk assessment and eliminate sources of ignition in refrigeration systems 

with flammable refrigerants; 

- Modifications to electrical components and enclosures/panels; 

- Methods of leak detection system. 
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PROJECT DESCRIPTION 

Country Ecuador 

Associated policies or regulatory 

measures planned/promulgated, if any 

As component of the HPMP, the Government of Ecuador is promoting the use of 

hydrocarbon. For the training activities, the demonstration and use of hydrocarbon as 

alternative is compulsory.  

Furthermore, Stage II of Ecuador’s HPMP and Kigali Amendment include activities 

for development and establishment of regulations and standards for flammable 

refrigerants that will allow the safe handling in the use and servicing of HC in 

refrigeration equipment. The project’s outputs will be taken as input for the regulations 

or standards that will be formulated.  

Number of additional end-users that 

followed the same approach as a result 

of the project 

The flower export association has provided support on this project and the results will 

be disseminated through them. It is expected that other producers will also follow the 

approach. In addition, the information generated on the use and measures to ensure the 

safe handling of HC in refrigeration systems would be made available, which could 

benefit other projects in the region. 

Comments on the reasons for success of failure of the project and recommendations: The project is being implemented with 

local service and engineering companies and training is provided to the service companies. All the components and equipment 

has been purchased through local suppliers. It is possible to replicate results like this. 
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PROJECT DESCRIPTION 

Country Georgia 

Stage of the HPMP I 

Implementing agency UNDP 

Project title Demonstration projects to use natural refrigerants 

Subsector/application Servicing 

Alternative technology CO2 as a target for demonstration 

Number of beneficiaries planned 1 

HCFC-22 to be phased out (mt) TBD – after a market search for potential partners is completed 

Funds approved (US $) 91,300 

Co-funding commitment (US $) TBD – after a market search for potential partners is completed 

Planned date of completion December 2020 

Description: 
HPMP-I had long planned for demonstration of a new technology running on CO2 or ammonia with procurement of a complete 

package for smaller scale application depending on market prices. 

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted 0 

HCFC-22 phased out (mt) TBD – after a market search for potential partners is completed 

Co-funding provided (US $) TBD – after a market search for potential partners is completed 

Actual date of completion TBD – planned December 2020 

Main results obtained and any other environmental/economic impact achieved: Georgia has not started any implementation 

except identification of potential project sites since the funding in the previous tranche was not enough to have a type of 

demonstration they wanted to have. Currently the data collection process is ongoing which will help see which type of demos 

could be financed by the project, and on what conditions (like co-finance, type of technology). 

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the funding 

was reallocated: N/A. NOU-Georgia planned to combine remaining funds from Tranche 2 and new funding from Tranche 3 to 

attempt to capitalize on this opportunity and make the project more successful due to generally high prices of new technologies 

related to CO2 or ammonia as compared to HFC systems available on the market. 

REPLICABILITY AND SUSTAINABILITY 

Associated technical 

assistance/training provided 

Training will be provided by supplier of equipment, if the demonstration project is 

successful. 

Associated policies or regulatory 

measures planned/promulgated, if any 

To be reported later 

Number of additional end-users that 

followed the same approach as a result 

of the project 

Only one project could be possible with available funding. Replication results will 

mostly depend on capital and operating costs related to the new equipment. 

Comments on the reasons for success of failure of the project and recommendations: To be reported later in 2020.  

 

PROJECT DESCRIPTION 

Country Grenada 

Stage of the HPMP Stage I 

Implementing agency UNEP 

Project title Demonstration project for the replacement of existing HCFC-based equipment 

Subsector/application Split AC systems 

Alternative technology Hydrocarbons 

Number of beneficiaries planned Not specified 

HCFC-22 to be phased out (mt) Not specified 

Funds approved (US $) 9,000 

Co-funding commitment (US $) No additional funding was provided  

Planned date of completion December 2020 

Description: A small-scale demonstration project for the replacement of existing HCFC-based equipment was approved at 

ExCom-77, as part of UNIDO’s component of Grenada’s HPMP Stage I. 

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted 2 AC units replaced at a community college 
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PROJECT DESCRIPTION 

Country Grenada 

HCFC-22 phased out (mt) Not available 

Co-funding provided (US $) No co-funding provided  

Actual date of completion December 2018 

Main results obtained and any other environmental/economic impact achieved: The National Ozone Unit (NOU) in the 

Energy Division of the Ministry of Infrastructure Development, Public Utilities, Energy, Transport & Implementation, in 

conjunction with the United Nations Industrial Development Organisation (UNIDO) procured two (2) split AC units using natural 

refrigerants, R-290 (Propane), that were installed in selected buildings to monitor and compare their performance and energy 

efficiency.  

The electrical consumption data of the AC units were collected using an efergy e2 classic energy monitor. The consumption was 

logged on an hourly basis in kilowatt hours (KWh). From this data other parameters such as energy cost and carbon emissions 

can be calculated. The electricity consumption of the AC units was logged for a minimum of one month (excluding weekends 

and holidays). Electricity consumption comparisons were made between the units that were previously installed (R-410A) and 

the replacement R-290 units. 

In one case, the previously installed 18,000 BTU (5.2KW) split AC unit using R-410A was replaced with the R-290 unit. The 

exercise showed that the R-290 unit performed approximately 30.03% more energy efficient than the previously installed unit, 

which resulted in savings in running costs and reduction in GHG emissions. 

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the funding 

was reallocated: 

REPLICABILITY AND SUSTAINABILITY 

Associated technical 

assistance/training provided 

Over 60% RAC technicians in Grenada have received some level of training in 

hydrocarbon refrigerant technology. This training is geared for RAC technicians with 

at least three years’ experience in the field. The focus of the training is on the safe 

handling of flammable refrigerants. Day one of the training covers the theoretical 

aspects and day two is used for practical sessions. Some of the major topics covered in 

the training included: 

 Properties of hydrocarbons 

 Risk assessment 

 Legislation, policy and standards 

 Fire and electrical safety 

 Charge limitation and room size calculations 

 Personal protective equipment and specialize tools and equipment required for 

installation and servicing 

 Leak detection 

 Installation, servicing and maintenance practices 

 Brazing and pipe connections 

Associated policies or regulatory 

measures planned/promulgated, if 

any 

Through a series of consultations and workshops, with the last one being a National 

Refrigerant Symposium for stakeholders in the RAC industry in Grenada (organized 

on June 28th, 2019 in observance of the World Refrigeration Day), the NOU Grenada 

managed to raise awareness of stakeholders’ on the importance of the natural 

refrigerants. Among the stakeholders present at the symposium were: RAC 

equipment and refrigerant importers, procurement officers, government officials, 

RAC technicians, the Grenada Bureau of Standards, academia and training 

institutions and end users.  

Until recently hydrocarbon-based AC systems were not available in Grenada. At the 

symposium, participants were informed that there are two Grenadian based 

companies that have Hydrocarbon (R290) mini-split AC units commercially available 

and that there are three companies already supplying the hydrocarbon refrigerants. 

An announcement was made on the testing of R-32 equipment by another company 

and to make them commercially available on the local market by the third quarter of 

2019. A rebate of XCD 100.00 will be offered for every ton of cooling capacity of R-

22 and R-410A replaced with the new R-32 equipment. The representative from the 

Grenada Bureau of Standards also informed of the two new standards that were 

established for the RAC sector and gave an insight on others that are currently being 

developed. 
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PROJECT DESCRIPTION 

Country Grenada 

Number of additional end-users that 

followed the same approach as a 

result of the project 

Not available at this time. 

Comments on the reasons for success of failure of the project and recommendations: This study was carried out using business-

as-usual (BAU) scenarios therefore the information presented is specific to the environment where units were installed and 

monitored. Therefore, individual results and efficiencies may vary at other locations.  

R-290 split ACs are a sustainable option for Grenada with their ozone and climate friendly refrigerant properties. In addition, 

they show tremendous potential for energy and cost savings when compared to the previously installed units using fluorinated 

hydrocarbons. 
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PROJECT DESCRIPTION 

Country Iran (Islamic Republic of) 

Stage of the HPMP I 

Implementing agency Germany 

Project title Financial incentives for technology demonstration 

Subsector/application Refrigeration sector – Introducing Sealed system to beneficiaries, replace the flare 

connection to brazed one and introduce the brazed component to the market and 

technicians for using leak tight system, Do demonstration on 3 supermarket systems 

and hold workshop to promote this technology  

Alternative technology Introduce sealed system for R290 

Number of beneficiaries planned 2 

HCFC-22 to be phased out (mt) 111 mt (6,1 ODP Tons) 

Funds approved (US $) 415,000 USD 

Co-funding commitment (US $) - 

Planned date of completion 31.12.2015 

Description: Nowadays more and more brands are entering the chain supermarket market but during the time when the project 

took place Refah and Shahrvand were the biggest supermarket chains in Iran (Islamic Republic of). Around 150 branches of 

Refah and 50 branches of Shahrvand exist. As a consequence of this (market) situation it was decided to start the demonstration 

project with them and introduce the sealed system as the fundamental point for promoting R290 and HC systems in general. 

Brazed components were introduced to the market. In cooperation with local technicians and under supervision of an 

international technical advisor 3 systems were converted to leak tight systems and at the end a workshop was hold for all 

technicians of these two supermarkets in order to present this new technology and demonstration project itself to them. The 

technical handbook “Guidelines for Leakage Reduction and HCFC Emission Reduction in Supermarket Refrigeration Systems” 

was developed, translated to Farsi, printed and distributed to the beneficiaries. 

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted 2 beneficiaries (Refah and Shahrvand) but in total 3 supermarket systems have been 

converted (2 of Refah and 1 for Shahrvand).  

HCFC-22 phased out (mt) 111 mt (6,1 ODP Tons) 

Co-funding provided (US $) - 

Actual date of completion 2014 

Main results obtained and any other environmental/economic impact achieved: Introducing leak tight system to the 

beneficiaries in order to decrease the release of R22 into the atmosphere and also practice with brazed joint and components as 

the fundamental aspects in using R290 systems.  

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the funding 

was reallocated: 

REPLICABILITY AND SUSTAINABILITY 

Associated technical 

assistance/training provided 

Two days workshop was hold for all technicians of these two supermarket and the 

new technology and demonstration project introduce to them. The technical handbook 

“Guidelines for Leakage Reduction and HCFC Emission Reduction in Supermarket 

Refrigeration Systems” was developed, translated to Farsi, printed and distributed to 

the beneficiaries. 

Associated policies or regulatory 

measures planned/promulgated, if 

any 

Banned on import of RAC equipment that consist of R22  

Number of additional end-users that 

followed the same approach as a 

result of the project 

Nowadays more and more brands are entering the chain supermarket market but 

during the time when the project took place Refah and Shahrvand were the biggest 

supermarket chains in Iran (Islamic Republic of). Around 150 branches for Refah and 

50 branches for Shahrvand exist. 

Comments on the reasons for success of failure of the project and recommendations: Availability of the brazed equipment 

on market was a challenge and is crucial so that the technicians are able to use this equipment. 
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PROJECT DESCRIPTION 

Country Mauritius  

Stage of the HPMP HCFC Complete phase out  

Implementing agency GIZ 

Project title HCFC Phase-out Management Plan  

Subsector/application AC 

Alternative technology R-290 

Number of beneficiaries planned Still planned  

HCFC-22 to be phased out (mt) (as per the approved proposal) 

Funds approved (US $) 250,000 

Co-funding commitment (US $) (funds committed by beneficiaries, government or other sources, including the level 

and source of the fund) 

Planned date of completion (as per the approved proposal) 2030 

Description: (description of the main objective of the project, whether it is related to conversions, replacements of systems or 

any other assistance to the end-user; and the modality of the incentive, i.e., what is paid by the Fund and what is paid by the 

beneficiary)  

The HPMP for Mauritius was approved already at the 63rd Excom. The project had originally wanted to implement an end user 

incentive scheme for converting HCFC equipment to low GWP technology but following the Decision 72/17, this activity was 

revised in the 3rd tranche submission in 2017. Currently the plan is to use these funds to fund the supermarket conversion as well 

as support the creation of a supply chain for R290 ACs through an incentive scheme. The project implementation is still being 

planned as the NOU is in consultations with the various stakeholders on it.  

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted still ongoing 

HCFC-22 phased out (mt) (annual amount of HCFC-22 used to serve the converted/replaced systems) 

Co-funding provided (US $) (indicate the value and the source of the co-funding) 

Actual date of completion (if completed) 

Main results obtained and any other environmental/economic impact achieved: (description of the main results achieved by 

the implementation of the project against the original plan; if none, explanation of the reasons) 

NA 

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the funding 

was reallocated: NA 

REPLICABILITY AND SUSTAINABILITY-  

Associated technical 

assistance/training provided 

Under the HPMP all efforts are already ongoing to ensure that the trainers and 

technicians are trained in both CO2 for the supermarkets and HC for ACs 

Associated policies or regulatory 

measures planned/promulgated, if 

any 

Mauritius is committed to achieve early phase out of HCFC while discouraging use of 

high GWP refrigerants and therefore CO2 is clearly the option that is best suitable for 

the supermarket sector.  

Number of additional end-users that 

followed the same approach as a 

result of the project 

 

Comments on the reasons for success of failure of the project and recommendations: (lessons learned on the parameters 

that should be in place for the project to be successful and any other lesson learned that could be applicable to future similar 

projects) Ongoing.  
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PROJECT DESCRIPTION 

Country Mauritius  

Stage of the HPMP HCFC Complete phase out  

Implementing agency GIZ 

Project title HCFC Phase -out Management Plan  

Subsector/application Demonstration project - Supermarket 

Alternative technology CO2 

Number of beneficiaries planned  1 

HCFC-22 to be phased out (mt) (as per the approved proposal) 

Funds approved (US $) 200,000 

Co-funding commitment (US $) (funds committed by beneficiaries, government or other sources, including the level 

and source of the fund) 

Planned date of completion (as per the approved proposal) 2028 

Description:  
The HPMP for Mauritius was approved already at the 63rd ExCom. The project had originally wanted to do a demo for a 

working supermarket. However, at the time of implementation the NOU through discussions with the supermarkets reached a 

conclusion that there was a general know-how deficient on CO2 technologies. So instead, a demonstration unit for CO2 use in 

the supermarket sector was designed specifically for the UDM (the local university). 2 trainings systems have been provided one 

working solely on CO2, another a cascade system using Ammonia and CO2. This has been done for training purposes for 

students and working technicians. There is ongoing consultations with supermarket owners to determine if a local supermarket 

can be converted to use CO2.  

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted still ongoing 

HCFC-22 phased out (mt) (annual amount of HCFC-22 used to serve the converted/replaced systems) 

Co-funding provided (US $) (indicate the value and the source of the co-funding) 

Actual date of completion (if completed) 

Main results obtained and any other environmental/economic impact achieved: (description of the main results achieved by 

the implementation of the project against the original plan; if none, explanation of the reasons) 

Mauritius has become one of the few countries in the world that has a state of the art CO2 system at a local training institute. 

This unit has allowed graduating technicians to gain hands-on training on how to work with CO2. This we believe will help the 

local supermarket sector move towards this technology which is now globally becoming the Business as Usual technology 

option for this sector. 

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the funding 

was reallocated: 

NA 

REPLICABILITY AND SUSTAINABILITY 

Associated technical 

assistance/training provided 

Training was provided during the time of commissioning of the system to the trainers 

at UDM and other local institutions as well as to industry technicians interested in 

working with CO2. This has also become part of the regular RAC courses conducted 

at the UDM.  

Associated policies or regulatory 

measures planned/promulgated, if 

any 

Mauritius is committed to achieve early phase out of HCFC while discouraging use of 

high GWP refrigerants and therefore CO2 is clearly the option that is best suitable for 

the supermarket sector.  

Number of additional end-users that 

followed the same approach as a 

result of the project 

This is ongoing and before the end of the HPMP it is hoped that supermarkets will be 

adopting this technology. NOU has been in consultations with the supermarkets on 

this.  

Comments on the reasons for success of failure of the project and recommendations: (lessons learned on the parameters 

that should be in place for the project to be successful and any other lesson learned that could be applicable to future similar 

projects) 

Ongoing. 
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PROJECT DESCRIPTION 

Country Saint Vincent and the Grenadines  

Stage of the HPMP Stage 1 

Implementing agency UNEP/UNIDO 

Project title Demonstration project for retrofitting to HC refrigerants 

Subsector/application Commercial AC 

Alternative technology Hydrocarbon refrigerant 

Number of beneficiaries planned 2 

HCFC-22 to be phased out (mt) Not specified 

Funds approved (US $) US $ 99,800 

Co-funding commitment (US $) No co-funding was provided 

Planned date of completion December 2026 

Description: Demonstration project for retrofitting to HC refrigerants in a government and a private building, and provision of 

conversion kits, was approved for Saint Vincent and the Grenadines, as part of UNEP component of their HPMP. The aim of the 

pilot project was to provide a physical demonstration for what could be achieved, in terms of energy savings, through retrofitting 

to low-GWP refrigerants. With the expected positive results from the demonstration, the equipment owners and other 

stakeholders would recognize the advantages and benefits of retrofitting and reduce the use of HCFCs. 

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted Two – a clinic and the National Archives 

HCFC-22 phased out (mt) Not available 

Co-funding provided (US $) No co-funding was provided 

Actual date of completion Ongoing project 

Main results obtained and any other environmental/economic impact achieved: The NOU, in cooperation with UNEP, has 

selected two buildings to be included in the pilot program. One is a clinic where most of the AC units are not working and in 

dire need. The other is the National Archives that also houses the Government’s servers. The technology of choice is HC based 

AC units, following intense training of RAC certified technicians. So far, preliminary needs assessment was done, and the 

equipment was purchased. Training and retaining was done as recently as July 2019. The installations are expected to 

commence soon.  

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the funding 

was reallocated: N/A 

REPLICABILITY AND SUSTAINABILITY 

Associated technical 

assistance/training provided 

So far, 104 technicians successfully completed their training in “Good Refrigeration 

Practices, Recovery, Recycling and Retrofitting of HCFCs, Alternative Technology and 

Natural Refrigerant with Particular Emphasis on HC Technology, with 16 specially 

trained under the retrofitting exercise” 

Description of the specific subjects of the training provided to support the project and 

the coverage in terms of technicians/end-users trained is as follows: 

Ozone layer depletion and the Montreal protocol; Refrigerant Issue; Introduction to 

Hydrocarbon; Refrigerant Safety; Guidelines for working with HCs; practical 

applications of refrigerants; Component service procedure; Conducting Conversions; 

Installation and servicing procedure; Case studies using Hydrocarbon for conversion; 

Practical work 

Associated policies or regulatory 

measures planned/promulgated, if 

any 

Not applicable at this point, the project is still ongoing. 

Number of additional end-users that 

followed the same approach as a 

result of the project 

Not applicable at this point, the project is still ongoing. 

Comments on the reasons for success of failure of the project and recommendations: Project is ongoing. 
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PROJECT DESCRIPTION 

Country Venezuela (Bolivarian Republic of) 

Stage of the HPMP Stage II, Manufacturing Sector  

Implementing agency UNIDO 

Project title Phase out HCFC in the manufacturing sector 

Subsector/application Service sector. Chiller used in hospital 

Alternative technology R-290 Cold water chiller 

Number of beneficiaries planned N/A 

HCFC-22 to be phased out (mt) 0.005 mt 

Funds approved (US $) Integrated in HPMP 

Co-funding commitment (US $) In kind 

Planned date of completion Planned for end 2019 

Description: The project aims to introduce non-ODS low GWP alternatives to the manufacturing sector in the country. 

The selected alternative for the project was R-290 locally bottled which is widely available, fulfils the standards, reduces 

energy consumption and is a reliable technology.  

The objective of the conversion was to phase out of 5 (five) kilos of HCFC-R22 and ca. 3 (three) kilos consumed for 

service per year. The HCFC-22 based unit was dismantled and replaced with a R-290 unit with equivalent capacity (5 

TR – 60000 Btu) compact air conditioning.  

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted One beneficiary, a second one has been selected. 

HCFC-22 phased out (mt) 0.005 mt and ca. 0.003 mt used for service per year 

Co-funding provided (US $) N/A 

Actual date of completion November 2018 

Main results obtained and any other environmental/economic impact achieved:  
The objectives of the project were achieved. The R-290 based unit is installed and working with energy consumption 

reduction of ca. 20% compared to the previous unit. The old HCFC-R22 was dismantled and destroyed, average 

refrigerant service consumption was more than 50% of total in the unit.  

The new unit, designed and assembled locally by national companies and experts, was installed by a local refrigeration 

service company. The project was promoted and presented to other producers through the refrigeration chamber in the 

country.  

The possibility of using A3 classified refrigerants, safely and without altering the performance of the equipment was 

demonstrated. The results will contribute to promoting the use of substances and technologies with low-GWP in unusual 

applications. 

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the 

funding was reallocated: N/A 

REPLICABILITY AND SUSTAINABILITY 

Associated technical 

assistance/training provided 

The project, in addition to the replacement of the equipment, included training in 

refrigeration good practices for the personnel in charge of servicing the system. It 

was a good opportunity to train other service providers and technicians in safely 

handling of low GWP alternatives and promotion of R-290 as alternative. 

Associated policies or regulatory 

measures planned/promulgated, 

if any 

The National Ozone Unit has a plan to promote HC as refrigerant under the 

HPMP activities. The training in service and promotion of hydrocarbon is priority 

in the country. 

Number of additional end-users 

that followed the same approach 

as a result of the project 

It is expected to have a second conversion and promote the results through the 

refrigeration chamber. Other end users which may be interested will receive 

support from the project. 

Comments on the reasons for success of failure of the project and recommendations:  
Training of personnel related to system maintenance is very important to ensure the proper functioning of the system. 

Periodic monitoring will allow the early detection of equipment malfunctions, avoiding damages. 

The strengthening of human resources and technology will allow replicating this experience in a simple and fast way. 
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Group III:  Leakage reduction programmes at end-users 

PROJECT DESCRIPTION 

Country Brazil 

Stage of the HPMP Stage 1 

Implementing agency Germany 

Project title HCFC-22 Better Containment Demonstration Projects in Brazilian Supermarkets 

Subsector/application Commercial Refrigeration / Compound Systems in Supermarkets 

Alternative technology Introduction of sealed system design and best maintenance practices for HCFC-22 

containment 

Number of beneficiaries planned 5 

HCFC-22 to be phased out (mt) 909 (reduction target for the whole servicing sector to be achieved by training and 

capacity building activities, technical assistance and outreach campaigns) 

Funds approved (US $) 860.736,00 

Co-funding commitment (US $) - 

Planned date of completion 31.12.2015 

Description: The project focuses on improved containment practices for existing HCFC systems by demonstrating how to 

improve system tightness by replacing old inefficient parts and using better seals, valves, pipe connections etc. The case studies 

differ from one another in terms of refrigerant charge, type of system and critical components. This practice, which leads to 

energy savings and lower demand for HCFCs is efficient, innovative and costs are comparatively low, enhancing the replication 

of the methodology by other supermarkets. Costs for equipment and tools, engineering and training were covered by the Fund. 

The selected partner supermarkets paid for technicians’ service, consumables and servicing tools. 

ACHIEVEMENTS AND IMPACT 

Number of beneficiaries assisted 3 

HCFC-22 phased out (mt) 0,774 mt 

Co-funding provided (US $) - 

Actual date of completion to be completed until 31.12.2019 

Main results obtained and any other environmental/economic impact achieved:  

Summary of the main findings from the first two interventions: 

- Annual leakage rate before the project:  

 Supermarket 1: 62% of the system charge size (no leak alarms were reported since the intervention in 04/2018): The 

containment of 118 kg of HCFC-22 corresponds to a reduction of direct emissions of 213.580 kg of CO2 equivalent. 

 Supermarket 2: 130% of the system charge size (no leak alarms were reported since the intervention in 09/2018): The 

containment of 156 kg of HCFC-22 corresponds to a reduction of direct emissions of 282.360 kg of CO2 equivalent. 

- Improvements in system performance, e.g. superheat reduction, reduction of discharge temperature to recommended values; 

reduction of condensation temperature; increase of evaporation temperature and thus increasing the performance of the system. 

- Average COP increase:  

 Supermarket 1: Average COP increase of 13% was achieved in the case of the plus cooling system and 4% in the case of 

the minus cooling system.  

 Supermarket 2: Average COP increase of 7,4% was achieved in the case of the plus cooling system. 

- Increase in energy efficiency and therefore the reduction of energy consumption contributes to the reduction of indirect 

emissions as well. 

- Improvement of HCFC-22 containment practices adopted by the maintenance team of the supermarkets was clearly noted. 

Reasons for delay. If the project was discontinued, please explain the reasons and indicate to what activities the funding 

was reallocated: 

The technical condition of the supermarket systems was more critical than expected and interventions in order to correct the 

identified problems were much more complex. Some examples:  

- Refrigerant leakages are the focus of the project. Annual refrigerant consumptions of the selected supermarket RAC 

systems were up to 200% of the initial refrigerant charge. Most of the selected systems comprise of hundreds of 

mechanical circuit components connections and provide constant sources of refrigerant leakage. Wrong dimensioning, 

selection and installation practices of refrigerant circuit components lead to abrupt losses of high amounts of 

refrigerants. Executed insulation of circuit tubing and components (filter elements, suction header, liquid accumulators, 

etc.) is generally inadequate and lead to corrosion. In many cases pressure vessels are undersized in terms of the 

maximum allowable working pressure PS (for HCFC-22 refrigerant), safety valves are not dimensioned as required. 

Operating conditions of primary controllers are not balanced. Most compound plant systems do not operate energy 

efficient and minimum storage temperatures for frozen and chilled goods are not maintained. Strategic structure for 

scheduled and preventive maintenance is generally not integrated.  
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PROJECT DESCRIPTION 

Country Brazil 

- Therefore, larger investments for equipment and for national and international technical consultancy were required even 

though it was not initially expected.  

- In addition, there had been delays in the delivery of purchased equipment and components, which had required special 

attention from the project team. In the meantime, changes to the original layout of the refrigeration system also occurred, 

which required a reassessment of the project as well as additional technical site visits and data collection. 

- Two supermarkets announced, close to the beginning of the implementation of the intervention plan, that they would like 

to decline from the project due to changing of corporate governance strategy, which intends to change the whole 

refrigeration system within the next two years to an indirect/direct CO2/ R134-a subcritical cascade system. One 

supermarket could immediately be replaced by another with the same technical needs and the already purchased 

equipment could be used as intended.  

- In order to identify a suitable replacement for the second store, additional technical visits were made. However, given 

that all equipment purchased was designed and specified in accordance with the originally selected store and its 

refrigeration system, the project could not be implemented without additional investments in the vast majority of stores. 

Negotiations with some suitable supermarkets were not successful. 

- In order to make the best possible use of the equipment and materials, which were already purchased for the 

implementation of the last demonstration project, vocational training institutions were identified, among the ones that are 

already partners in the implementation of the HPMP best practice training program to receive the equipment as donation. 

The functional and sustainable use of the equipment was ensured through a careful selection process, which considers 

qualification criteria, such as: sustainability, proposed design and work plan, regional importance, synergies with 

activities already underway within the HPMP. 

- As HPMP Stage 2 has given priority to HCFC-22 containment in the AC sector, some of the partner schools are not 

offering training courses in the commercial refrigeration. Therefore, the donation of the equipment will improve the 

technical infrastructure for demonstration of sealed system design for commercial refrigeration. Besides that, it will 

increase the capacity of the training institutions for commercial refrigeration in the framework of the HPMP. 

REPLICABILITY AND SUSTAINABILITY 

Associated technical 

assistance/training provided 

Training of supermarket technical staff in best practices in commercial refrigeration, 

additional 4.800 refrigeration technicians trained in best practices (e.g. sealed system 

design, leak detection, brazing, recovery and recycling, data recording, planned 

preventive maintenance) 

Associated policies or regulatory 

measures planned/promulgated, if any 

The intention of the project was not to regulate the sector but to demonstrate best 

practices. 

Number of additional end-users that 

followed the same approach as a result 

of the project 

The project demonstrates to the supermarket sector in Brazil the possible best 

practices to improve the operation of their refrigeration systems with HCFC-22 or 

HFCs (e.g. 404A) with economic and environmental gains. The results are being 

widely disseminated and with the cooperation of the Brazilian Supermarket 

Association – Abras a great number of end -users will get to know the demonstrated 

methodology. Besides that, the refrigeration technicians involved in the 

implementation of the intervention plans also work for other supermarket chains and 

since they were enthusiastic with the results obtained for the supermarket they intend 

to apply the methodology to others supermarket chains with high leakage rates in the 

refrigeration system. 

Comments on the reasons for success or failure of the project and recommendations:  
Lessons learnt are described below: 

- Components and equipment for the implementation of the intervention plans in the framework of better HCFC containment 

demonstration projects such as the fixed leak detection and monitoring system are not always available in the national 

market. Selecting alternative components and contacting potential national suppliers was harder than expected. Moreover, 

finding suppliers interested in participating in tenders and offering supplies in accordance with the project’s technical 

specifications and requirements has proven to be a difficult task. The tender had to be published several times and the 

contract for the supply of all items listed in the tender notice took almost one year to be completed. In addition, most of 

the contracted suppliers had not been able to meet the agreed delivery schedules. 

- It took more than three years since the first visit to the selected supermarkets and the real start of the implementation due 

to the delay in the equipment procurement and the delivery. Therefore, several changes had occurred in the management 

structure and technical team of the supermarkets which led to the withdrawal of two initially selected supermarkets. 

 

_________________ 
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