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PROPOSITION DE PROJET : ÉQUATEUR 
 
 

Le présent document comporte les observations et les recommandations du Secrétariat du 
Fonds sur la proposition de projet suivante : 

 
Élimination 
 
•   Plan national d’élimination des CFC (première tranche) Banque mondiale
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FICHE D’ÉVALUATION DU PROJET 
ÉQUATEUR 

 
SECTEURS: Multiple Consommation sectorielle de SAO (2002) : 229,6 tonnes PAO 
 
Seuils de coût-efficacité du sous-secteur : Mousse à peau intégrée  16,86 $US/kg 
   Mousse de polystyrène/polyéthylène 8,22 $US/kg 
   Mousse rigide  7,83 $US/kg 
   Réfrigération commerciale  15,21 $US/kg 
 
Titre du projet : 
 
(a) Plan national d’élimination des CFC (première tranche) 
 
Données de projet Multiple 

  Plan d’élimination des CFC 

Consommation de l'entreprise (tonnes PAO)  246 40
Incidences du projet (tonnes PAO) 242 95*
Durée du projet (mois) 84*
Montant initial recommandé( $US) 779 329
Coût final du projet ($US) : 

 Surcoûts d’investissement (a) 616 712
 Coûts d’imprévus (b) 
 Surcoûts d’exploitation (c) 1 413 843
 Coût total du projet (a+b+c) 2 030 555
 Participation locale au capital (%) 100
 Élément exportation (%) 0

Montant demandé pour la première tranche 
($US) 

779 329

Rapport coût-efficacité ($US/kg) 9,01
Financement de contrepartie confirmé ? 
Agence nationale de coordination Unité de gestion environnementale du MICIP 
Agence d’exécution Banque mondiale 
  
 Recommandations du Secrétariat 
Montant recommandé ($US) 
Incidences du projet (tonnes PAO) 
Rapport coût-efficacité ($US/kg) 
Coût de soutien à l'agence d'exécution ($US) 
Coût total pour le Fonds multilatéral ($US) 

   
 
* Incidences totales du plan national d’élimination. Les incidences de la première tranche sont de 164 tonnes 

PAO. 
** Durée du plan. La première tranche (programme annuel) dure 12 mois. 
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DESCRIPTION DU PROJET 
 
Contexte 
 
 Consommation de CFC (Annexe A Groupe I) et profil 

d’élimination  
  

    
 Conformément à la décision 35/57, l’Équateur a sélectionné 

l’option 1 en tant que point de départ se chiffrant à : 
225,3 tonnes PAO 

    
- Consommation résiduelle de CFC recevable pour le financement 

à la 41e réunion (décision 35/57, condition B)  
225,3 tonnes PAO 

- Incidences de tous les projets CFC proposés pour le financement 
à la 41e réunion  

225,3 tonnes PAO 

- Consommation résiduelle de CFC à partir de la consommation 
de point de départ suivant l’acceptation des projets soumis à la 
41e réunion 

0 tonnes PAO 

 
Plan national d’élimination des CFC en Équateur 

 
Introduction 
 
1. Au nom du gouvernement de l’Équateur, la Banque mondiale a soumis à la 41e réunion 
un plan national d’élimination des CFC destiné à éliminer un total de 245,92 tonnes PAO, 
notamment 16,87 tonnes PAO de polyols pré-mélangés. Ce plan a pour objectif d’éliminer 
55,43 tonnes PAO et 3,72 tonnes PAO de CFC respectivement dans le secteur des mousses et le 
sous-secteur de la fabrication d’appareils de réfrigération commerciaux et la consommation 
résiduelle de CFC au moyen d’activités ne portant pas sur des investissements. Aucun 
financement n’est demandé pour l’élimination des SAO dans l’utilisation de solvants, aucune 
entreprise éligible pour le financement n’ayant été identifiée. Une assistance technique sera 
toutefois fournie sur la sélection de solvants de remplacement durant la mise en œuvre du plan. 

2. En 2002, le gouvernement de l’Équateur a communiqué un niveau de consommation 
totale de 273,4 tonnes PAO pour les substances réglementées de l’Annexe A, l’Annexe B et 
l’Annexe E se décomposant de la façon suivante :  

Substances Consommation 
2002  

(tonnes PAO) 

Consommation 
de référence 

(tonnes PAO) 
CFC 229,6 301,4 
CTC 0,2 0,5 
Méthyle chloroforme 2,8 2,0 
Bromure de méthyle 40,8 66,2 
Total 273,4 370,1 

 



UNEP/OzL.Pro/ExCom/41/34 
 
 

4 

3. Conformément à la décision 35/57, le gouvernement de l’Équateur a choisi l’option 1 
(225,3 tonnes PAO) en tant que point de départ servant à déterminer la consommation résiduelle 
de CFC recevable pour le financement. Depuis l’adoption de ce point de départ, aucun projet n’a 
été approuvé pour l´élimination des CFC en Équateur, ce qui fait que la consommation 
maximum recevable pour le financement pour l’Équateur reste de 225,3 tonnes PAO. 

4. La consommation de SAO couverte par le plan se répartit par secteur et sous-secteur de la 
façon suivante : 

 CFC-11 CFC-12 CFC-113 CFC-115 Total CFC TCA CTC Total 
Mousses 9,76 30,00 39,76  39,76
Fabrication 
d’appareils  
frigorifiques 

 6,00 6,00  6,00

Entretien 
d’appareils 
frigorifiques 

2,22 178,30 2,74 183,26  183,26

Solvants  0,51 0,51 1,00 0,22 1,73
Agents de 
transformation 

  1,38 1,38

Total 11,98 214,30 0,51 2,74 229,53 2,38 0,22 232,13
 
Moyens d’actions et réglementations existants 
 
5. Les réglementations et les moyens d’action suivants ont été adoptés par le gouvernement 
de l’Équateur dans le but de respecter les obligations du Protocole de Montréal. 

•  Désignation par décret présidentiel du Ministère du commerce extérieur, de 
l’industrialisation, de la pêche et de la compétitivité (MICIP) en tant qu’agence 
dirigeante pour la mise en œuvre du Protocole de Montréal dans le pays. 

•  Interdiction des importations d’appareils frigorifiques contenant des CFC. 
•  Prenant effet à partir de 1996, toutes les voitures importées et assemblées en 

Équateur devront être équipées de systèmes de climatisation chargés au HFC-
134a. 

•  Interdiction de l’enregistrement de produits aérosols contenant des CFC, à 
l’exception des inhalateurs à doseur. 

•  Obligation d’une autorisation préalable des Ministères de l’Agriculture et de la 
Santé publique pour l’importation de bromure de méthyle. 

 
Secteur des aérosols 
 
6. En 1993, le Comité exécutif a approuvé à sa 9e réunion un projet parapluie se rapportant 
aux aérosols et visant 18 entreprises. Ce projet, achevé en 1995, a éliminé la consommation de 
190 tonnes PAO de CFC dans ce secteur. L’Équateur ne produit pas d’inhalateur à doseur. 
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Secteur des mousses 
 
7. Un projet parapluie pour les mousses rigides a été approuvé en 1993 afin d’éliminer 
51,0 tonnes PAO tandis qu’un autre projet était approuvé en 1998 pour les mousses souples dans 
le but d’éliminer 32,0 tonnes PAO. Les deux projets ont été menés à bonne fin, éliminant en tout 
83,0 tonnes PAO. Actuellement, il existe 12 petites entreprises produisant de la mousse 
polyuréthane et consommant un total de 25,4 tonnes PAO de CFC-11 ainsi qu’une entreprise 
productrice de mousse de polystyrène extrudé et consommant 30 tonnes PAO de CFC-12. 

8. Le Comité exécutif a approuvé en novembre 2002 un projet parapluie en phase finale 
pour l’élimination du CFC-11 dans la fabrication de la mousse de polyuréthane. L’étude menée 
dans le cadre de la préparation du projet a révélé qu’en 2001 environ 165 tonnes PAO de CFC 
étaient utilisées dans la production de mousse (essentiellement de la mousse rigide). Sur 
l’ensemble des entreprises (585) reconnues pour être utilisatrices de CFC en tant qu’agent de 
gonflage des mousses, seules 42, représentant une consommation totale de 33,2 tonnes PAO de 
CFC, étaient éligibles pour un support financier du Fonds. La consommation restante de CFC est 
prise en main par le biais du volet de l’assistance technique du projet parapluie. 

Sous-secteur de la fabrication d’appareils de réfrigération 
 
Fabrication d’appareils frigorifiques domestiques 

9. Fin 2002, toutes les entreprises de fabrication d’appareils frigorifiques domestiques sont 
passées à des technologies n’utilisant pas de SAO grâce à l’aide du Fonds multilatéral. Les 
projets pour les deux entreprises consommant un total de 44,1 tonnes PAO ont été approuvés à la 
26e réunion en 1998 et achevés en 2001 et 2002. 

Fabrication d’appareils frigorifiques commerciaux 
 
10. Les activités d’élimination dans ce sous-secteur ont été assez réduites. Sept entreprises 
consommant un faible volume de CFC ont été recensées pour bénéficier d’une aide pour 
l’élimination de leur consommation totale de 1,2 tonnes de CFC-11 et 2,52 tonnes de CFC-12. 
Une quantité de 0,8 tonnes de CFC-12 et de 0,7 tonnes de R-502 a été communiquée en tant que 
chiffre de consommation dans le sous-secteur des transports frigorifiques. On prévoit cependant 
que, du fait de leur ancienneté, ces types d’équipement à base de CFC ne fonctionneront plus 
d’ici 2010. La stratégie proposée dans le plan d’élimination envisage de fournir une assistance 
technique aux trois principales entreprises au service de l’industrie des transports afin de 
développer des compétences permettant de passer à des équipements n’étant plus à base de CFC. 

11. Huit autres systèmes de réfrigération recensés sont des unités de refroidissement et on 
estime à environ 200 le nombre de ces appareils fonctionnant en Équateur, représentant environ 
7 tonnes de CFC qui seront éliminées dans le cadre de la formation. Seules les opérations de 
montage de climatisation automobile ont commencé à utiliser comme frigorigène du HFC-134a 
depuis 1996. Toutes les climatisations des véhicules importés sont chargées au HFC-134a. 
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Sous-secteur de l’entretien des appareils de réfrigération 
 
12. Le sous-secteur de l’entretien des équipements de réfrigération demeure le plus important 
consommateur de CFC, sa consommation étant estimée à 178,0 tonnes PAO de CFC-12. Une 
étude menée en 2002 a estimé à 863 le nombre total d’ateliers d’entretien se décomposant de la 
façon suivante : 

•  Réfrigération domestique (exclusivement) 104 
•  Réfrigération et climatisation domestiques et commerciales 378 
•  Climatisation automobile 198 
•  Réfrigération industrielle 183 

 
13. Selon les résultats de l’étude, le nombre estimatif des réfrigérateurs domestiques est de 
850 000 et celui des réfrigérateurs commerciaux de 200 000. En se fondant sur la durée utile 
moyenne de respectivement 20 ans et 10 ans pour les réfrigérateurs domestiques et 
commerciaux, il a été estimé que 90 000 réfrigérateurs domestiques à base de CFC 
continueraient à fonctionner pendant la période 2010-2022 et que 40 000 réfrigérateurs 
commerciaux à base de CFC auraient probablement besoin d’être entretenus pendant la période 
2010-2012. Afin de réduire la demande en CFC pour l’entretien, il est prévu d’encourager la 
conversion de ces équipements par le biais de l’assistance technique offerte dans le cadre des 
ateliers de formation destinés aux techniciens. 

14. Des données du ministère des transports révélaient que sur les 82 7000 véhicules en 
circulation, 6 000 étaient responsables de la consommation d’environ 6 tonnes PAO de CFC-12. 
Les calculs basés sur une durée de vie moyenne de 20 ans des véhicules en Équateur et le taux et 
la fréquence du chargement des fluides frigorigènes indiquaient que 3,4 tonnes de CFC-12 
seraient encore nécessaires pour l’entretien des climatisations automobiles à base de CFC.  

Secteur des solvants 
 
15. En Équateur, les solvants font l’objet d’applications limitées. La Chambre de l’Industrie 
avait relevé l’utilisation de méthyle chloroforme en tant qu’agent de transformation, mais son 
niveau réel d’utilisation n’a pas pu être confirmé. Le CTC est essentiellement utilisé dans des 
laboratoires et seulement 0,6 tonne de CFC-113 a été importée. Aucun financement n’est 
demandé pour ce secteur du fait de l’absence d’entreprises éligibles utilisant toujours des 
solvants à base de SAO en Équateur. 

Plan d’élimination 
 
16. Le plan d’élimination comprend trois volets principaux : 

•  Des projets d’investissements dans le secteur des mousses et dans le sous-secteur de la 
réfrigération commerciale afin d’éliminer respectivement 55,43 tonnes PAO et 
3,72 tonnes PAO de CFC pour un total de 59,15 tonnes PAO  

•  Assistance technique, formation, récupération et recyclage dans le secteur de l’entretien 
de la réfrigération 

•  Moyens d’action et réglementations 
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17. Le volet des investissements se présente de la façon suivante : 

Sous-secteur Consommation CFC en 
tonnes PAO 

Coût 
$US 

Rapport coût-
efficacité 
$US/kg 

Mousse polyuréthane  25,43 312 619 12,29 
Mousse polystyrène 30,0 246 600 8,22 
Réfrigération 
commerciale 

3,72 57 493 15,46 

Total 59,15 616 712 10,43 
 

Activités du secteur de l’entretien de la réfrigération 

18. En se fondant sur le nombre estimatif de 863 ateliers, on a estimé que 1 726 techniciens 
devaient être formés sur les bonnes pratiques dans le domaine de la réfrigération. 

19. La stratégie proposée consiste à fournir de l’aide aux entreprises d’entretien afin de 
s’assurer qu’elles possèdent les compétences nécessaires pour gérer la transition vers l’utilisation 
de frigorigènes sans CFC et le traitement approprié de toute la gamme de frigorigènes, et 
s’attaquer ainsi à la fois au problème de l’appauvrissement de la couche d’ozone et du 
réchauffement de la planète. Cette stratégie assurera que les travailleurs ont la capacité de gérer 
avec succès le passage à des solutions de remplacement sans incidences négatives importantes 
sur l’économie équatorienne. 

20. Le programme de formation comprendra une formation sur les bonnes pratiques dans la 
réfrigération concernant les technologies à base de CFC et celles sans CFC, la récupération et le 
recyclage et, plus spécifiquement, une formation sur les équipements de conversion pour le 
passage à des produits de remplacement sans CFC, en particulier pour les réfrigérateurs 
domestiques. Le plan national d’élimination des CFC propose que, outre la formation, ces 
travailleurs ou techniciens soient en mesure d’acheter à un prix réduit le matériel nécessaire (tel 
que pompes à vide, manomètres et détecteurs de fuite) pour mener à bien l’entretien des 
systèmes de réfrigération et des appareils adaptés sans CFC. Ces actions assureront que tous les 
équipements à base de CFC fonctionnant encore en 2010 pourront être entretenus correctement. 

21. Le programme de formation comprend les éléments suivants : 

•  Programme de formation des formateurs devant débuter au milieu de 2004 
•  Formation et certification des techniciens de l’entretien devant débuter au milieu de 2005 
•  Formation sur l’entretien des refroidisseurs 

 
22. Le programme de formation des formateurs sera mis au point par des experts 
internationaux et locaux aussi bien sur la base de matériel local que de matériel du PNUE et sera 
organisé dans 9 centres de formation accrédités basés dans des instituts techniques et des 
établissements d’enseignement supérieur sélectionnés dans le pays. Chaque centre recevra deux 
sets d’équipement de base pour aider à la formation, comprenant manomètres, pompes à vide, 
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bouteilles de charge du fluide frigorigène, machines de récupération et de recyclage et détecteurs 
de fuite. 

23. La formation et la certification seront organisées à la suite d’un programme d’information 
du public sur l’élimination des CFC et de son impact sur le secteur de l’entretien. On envisage 70 
ateliers de formation auxquels participeront à chaque fois 25 techniciens. 

24. Le volet de l’entretien des refroidisseurs a pour objectif de fournir une assistance 
technique dans ce domaine d’entretien spécifique. Outre le fait de recevoir une formation, les 
entreprises devraient également être en mesure, grâce au plan national d’élimination, d’acheter à 
prix réduit le matériel nécessaire (tel que pompes à vide, manomètres et détecteurs de fuite) pour 
mener à bien l’entretien des systèmes de réfrigération et d’appareils adaptés utilisant une 
technologie sans CFC. Ces actions assureront que tous les équipements à base de CFC encore en 
service en 2010 pourront être en fait entretenus correctement, entraînant une réduction des 
émissions. 

Subvention pour les outils d’entretien de la réfrigération et de la climatisation automobile ainsi 
que pour la récupération et le recyclage 

25. Sur la base d’une étude menée  dans ce secteur, 103 appareils de récupération et de 
recyclage seront distribués dans le cadre du programme parmi des techniciens dans 10 villes 
consommant le plus de SAO. Un centre de régénération sera mis en place dans l’une des villes 
pour un montant de 100 000 $US dans le cadre du programme. Ce dernier a d’autres aspects, à 
savoir : 

•  Une aide financière sera fournie afin de permettre aux ateliers d’entretien d’acheter le 
matériel nécessaire. 

•  Une base de données pour la surveillance des frigorigènes récupérés et recyclés sera 
établie au Ministère. 

•  Des critères s’appliquant à la distribution du matériel parmi les ateliers seront définis 
sur la base du nombre d’équipements frigorifiques entretenus par an et le volume de 
CFC-12 récupéré. 

 
26. Le tableau ci-dessous récapitule le programme de formation et d’assistance technique 
dans le secteur de la réfrigération. 

Éléments Coût 
$US 

Programme de formation des formateurs 120 450
Formation des techniciens chargés de l’entretien 
des équipements de réfrigération 

83 875

Formation portant sur l’entretien des 
refroidisseurs 

106 260

Machines de récupération et de recyclage 583 968
Centre de régénération 110 000

Total 1 004 553
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Incidences du programme concernant le secteur de l’entretien de la réfrigération 

27. Il a été estimé qu’environ 1 kg de CFC-12 serait récupéré en moyenne par machine et par 
jour. Sur la base de 280 jours ouvrables par an, la quantité annuelle moyenne récupérée de 
CFC-12 devrait se situer autour de 28,84 tonnes. En supposant que 90 % des produits chimiques 
récupérés peuvent être recyclés, on estime que l’utilisation des machines de recyclage permettra 
d’obtenir 26 tonnes de CFC-12 recyclé. On prévoit qu’environ 90 tonnes de CFC-12 seront 
récupérées pendant la période 2005-2010. 

28. L’application du volet de récupération et de recyclage dans le pays devrait également 
déboucher sur une réduction rapide et durable de la consommation de CFC-12, ce que le 
gouvernement considère indispensable pour l’Équateur afin que ce pays respecte les échéances 
de réduction de 2005 et 2007. 

Renforcement de la capacité et assistance technique  
 
29. Outre les activités d’assistance technique spécifiques au secteur, le plan national 
d’élimination des CFC comporte en plus des activités liées au renforcement de la capacité et à 
l’assistance technique. Celles-ci comprennent la mise en œuvre et la surveillance du projet pour 
un montant de respectivement 253 000 $US et 55 000 $US et la formation des agents de douanes 
pour un montant de 101 000 $US.  

Mise en œuvre et surveillance 
 
30. Le financement d’une unité de mise en œuvre et de surveillance pourvue d’un personnel à 
plein temps est demandé, étant donné que la mise en œuvre du plan impliquera de nombreuses 
tâches administratives afin d’aider au développement d’un cadre stratégique et réglementaire, à 
la conception et à l’application d’un système d’autorisation pour les importations/exportations, 
au recensement des utilisateurs finaux supplémentaires, à une base de données des utilisateurs de 
CFC, à l’élaboration de propositions de projets au niveau de l’entreprise, aux affectations de 
ressources pour les activités portant sur les investissements, aux activités de sensibilisation du 
public, et autres activités, notamment les tâches indispensables d’audit. Une équipe de gestion de 
projet, dont les activités seront supervisées par le MICIP, sera mise en place pour assumer les 
responsabilités de gestion et de surveillance décrites en détail dans le plan d’élimination. Le 
montant total du volet de la mise en œuvre et de la surveillance s’élève à 308 000 $US, ce qui 
représente 15 % du coût du plan d’élimination. 

Formation du personnel des douanes 
 
31. Un programme de formation des formateurs est proposé à l’intention du Bureau de 
l’administration des douanes de Guayaquil (siège national). Il est prévu, dans un premier temps, 
que la formation des agents des douanes équatoriens sera assumée par des experts étrangers 
connaissant bien le trafic illégal des CFC et qu’ensuite, un cours spécial sera mis au point pour 
les agents des douanes. Cette « formation des formateurs » commencera en 2005, une fois le 
système d’autorisation des importations/exportations entré en vigueur. Ce programme de 
formation des formateurs achevé, des groupes d’agents des douanes des ports d’entrée seront 
formés dans le cadre de session de formation de 3 à 4 jours. 



UNEP/OzL.Pro/ExCom/41/34 
 
 

10 

32. Les coûts estimatifs de l’atelier initial de « formation des formateurs » pour le service des 
douanes, la mise au point d’un cours de formation et les procédés d’échantillonnage s’élèvent à 
55 000 $US (20 000 $US pour l’élaboration d’un cours de formation, 20 000 $US pour les 
experts internationaux, 10 000 $US pour les experts nationaux et 5 000 $US pour le matériel de 
formation) .En plus, la fourniture d’appareils de détection à chacun des neufs ports d’entrée à 
raison de 1 500 $US pièce coûtera 13 500 $US. On recherchera un laboratoire existant afin de 
l’améliorer et le transformer en centre de tests, ceci pour un montant de 10 000 $US. 

Coût du plan national d’élimination des CFC 
33. Le coût du plan national d’élimination des CFC est récapitulé dans le tableau ci-dessous. 
Il est prévu que la somme demandée sera débloquée en 6 versements qui s’échelonneront entre 
2003 et 2008. 

Récapitulation des coûts 
 
Sous-secteur/activité Élimination 

des SAO 
en tonnes PAO 

Coût 
$US 

I. Investissements  
 a) Mousses 55,43 559 219
 b) Réfrigération commerciale 3,72 57 493
Sous-total investissements 59,15 616 712
II. Ne portant pas sur des investissements  
 a) Entretien des équipements de réfrigération   
  i) Formation des formateurs  120 450
 ii) Formation des techniciens de 

l’entretien 
 83 875

  iii) Formation des techniciens de 
l’entretien des refroidisseurs 

 106 260

  iv) Récupération et recyclage  583 968
  v) Centre de régénération  110 000
Sous-total  1 004 553
 b) Renforcement de la capacité/ assistance technique  
  i) Mise en œuvre du projet  253 000
 ii) Surveillance du projet  55 000
  iii) Formation du personnel des douanes  101 300
Sous-total  409 300
Sous-total des projets ne portant pas sur des investissements  1 413 853
Total (investissements + pas sur des investissements)  2 030 565
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OBSERVATIONS ET RECOMMANDATIONS DU SECRÉTARIAT 
 
OBSERVATIONS 
 
34. Lors de sa 36e réunion, le Comité exécutif a approuvé une demande de la Banque 
mondiale portant sur la préparation d’un plan national d’élimination des CFC pour l’Équateur, 
qui est un pays à faible volume de consommation (PFV). Le Secrétariat a pris note que, jusqu’à 
présent, aucune activité n’avait été financée en Équateur concernant l’élimination des CFC dans 
le secteur de l’entretien de la réfrigération. Partant de là, le Secrétariat a examiné la proposition 
de projet incluant des projets dans les secteurs des mousses et de la réfrigération commerciale en 
tant que plan national d’élimination des CFC (et non pas en tant que plan de gestion des 
frigorigènes).  

Volet des investissements 
 
35. Le Secrétariat a relevé des problèmes portant sur le calcul des surcoûts recevables, en 
particulier s’agissant des seuils de coût-efficacité applicables aux entreprises.  

36. Le Secrétariat et la Banque mondiale ont discuté des problèmes qui se posaient et ont 
convenu que les seuils de coût-efficacité des projets ne devraient pas dépasser ceux fixés pour les 
différents secteurs. En ce qui concerne le secteur de l’entretien de la réfrigération, ayant pris en 
considération les apports essentiels pour mener à bien les objectifs du plan et des projets 
semblables, il a été agréé que le rapport coût-efficacité du projet ne devrait pas dépasser 
5,31 $US/kg. Sur la base de cette entente, un accord a été conclu sur les coûts du plan 
d’élimination, indiqué dans le tableau ci-dessous : 

Secteur/Activité Consommation 
de CFC à 

éliminer (en 
tonnes PAO) 

Rapport coût-
efficacité 
($US/kg) 

Coût 
$US 

Mousses 55,43 9,78 541 900
Réfrigération commerciale 3,72 15,21 56 600
Entretien de la réfrigération (tous les 
aspects, notamment la formation des 
agents des douanes) 

183,26 5,3 971 000

Sous-total 242,41 6,48 1 569 800
Gestion  120 000

Total 242,41 6,97 1 689 800
 
37. Le projet d’accord sur le plan d’élimination est actuellement en examen. Le projet 
d’accord définitif et le premier programme de travail annuel seront communiqués au Sous-
comité sur l’examen des projets. 

38. En ce qui concerne le volet de l’entretien de la réfrigération du projet, le Secrétariat et la 
Banque mondiale ont convenu que le gouvernement de l’Équateur devrait pouvoir bénéficier 
d’une certaine souplesse dans l’utilisation des ressources disponibles dans le cadre du 
programme de récupération, recyclage et régénération si des besoins spécifiques se faisaient jour 
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au cours de la mise en œuvre du projet (c’est-à-dire la possibilité de fournir davantage de 
machines de recyclage en cas d’une forte augmentation des prix des CFC ou d’acheter des 
instruments de base dans le cas où les techniciens rencontreraient des difficultés dans la mise en 
œuvre des bonnes pratiques). L’objectif serait de surveiller et d’examiner continuellement les 
besoins des techniciens et d’adapter le projet en conséquence. Le résumé de l’accord conclu sur 
le volet de l’entretien de la réfrigération du projet est le suivant : 

a) Le gouvernement de l’Équateur jouira d’une certaine flexibilité dans l’utilisation 
des ressources disponibles dans le cadre du programme de récupération, recyclage 
et régénération afin de pouvoir répondre aux besoins spécifiques pouvant se faire 
jour au cours de la mise en œuvre du projet; et 

b)  Le programme de récupération, recyclage et régénération devra être mis en 
œuvre en plusieurs étapes afin que les ressources puissent être examinées et 
réaffectées à d’autres activités, telles que des formations supplémentaires ou la 
fourniture d’outils d’entretien lorsque ce genre d’activités ont plus de chance 
d’aboutir aux résultats désirés; 

c) La Banque mondiale se chargera de la surveillance appropriée du programme tout 
au long de la mise en œuvre du plan d’élimination. 

 
RECOMMANDATIONS 
 
39. Prenant note que le Secrétariat et la Banque mondiale sont parvenus à un accord sur la 
recevabilité et les coûts, le plan national d’élimination des CFC en Équateur est soumis à un 
examen individuel, à la lumière des observations du Secrétariat présentées ci-dessus.  

---- 
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CHAPTER 1  
INTRODUCTION 

 

1. PROGRAM OBJECTIVE 
 
The main objective of this program is to assist the Government of Ecuador to completely phase 
out its CFC consumption in accordance with the phase-out schedule stipulated by the Montreal 
Protocol. A total consumption of 242.95 ODP tons of Annex A, Group I chemicals in 2002 will 
be phased-out under this program.  
 
To achieve these objectives, the national CFC phase-out program proposes to (i) utilize a 
combination of policies, regulations, financial support to subsidize the phase-out cost of the 
industrial sector and (ii) promote refrigerant recovery/recycling, training and technical assistance 
activities to minimize and eventually eliminate import of CFCs. The program includes necessary 
technical assistance component for strengthening capacity of the industry and concerned 
agencies to carry out investment, regulations, and public awareness and participation activities.  
It also proposes the implementation modality, including a monitoring program, to ensure the 
successful and effective implementation of this complete CFC phase-out program. 
 

2. THE MONTREAL PROTOCOL (MP) OBLIGATIONS 
 
Background.  Ecuador ratified the Vienna Convention for the Protection of the Ozone Layer on 
10 April 1990 and the Montreal Protocol on Substances that Deplete the Ozone Layer on 30 
April 1990. It has also ratified the London Amendment on 23 February 1993 and the 
Copenhagen Amendment on 24 November 1993. 
 
Ecuador is classified as a country operating under Article 5 of the Montreal Protocol as its 
consumption per capita of Annex A, Group I chemicals is less than 0.3 kg ODP per year. 
Ecuador does not produce any of the substances controlled under the Montreal Protocol or any of 
the substitutes for these chemicals. Total demands for Annex A, Group I and Annex B Group I, 
II and III chemicals are met through imports. 
 
Ability to meet the obligations.  Like other Article 5 countries, Ecuador has entered into the 
compliance phase of the Montreal Protocol.  It is legally binding for Ecuador to comply with all 
its obligations to reduce consumption (i.e., 50% consumption reduction in 2005, 85% reduction 
in 2007, and complete phase-out in 2010) in addition to meeting the 1999 freeze. 
 
Based on Government data, to comply with the Montreal Protocol, Ecuador has frozen its 
consumption of the Annex A CFCs at 328 ODP tons by 2000, and then will have to reduce this 
to 164 ODP tons by 2005 and 49 ODP tons by 2007, before the final phase-out in 2010.   
 
By 2002 Ecuador had reduced its consumption to about 246.4 ODP tons which is well below the 
target it must meet for the "freeze" but not well on track to meet its target of 164 ODP tons in 
2005. It is important to note that in 2002, additional 16.87 MT of R-11 were imported in pre-
mixed polyols, which did not account for the reported consumption to the Secretariat since they 
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were considered products instead of pure substance.  Based on the survey carried out during 
2002, if no further actions are carried out to tackle the remaining consumption of CFCs, the 
demand will be approximately 231 ODP tons in 2005, which is considerably over the maximum 
allowable according to the  control measures. Additionally, this scenario suggests that if the 
current trends continue, Ecuador will not reach its 85% reduction target in 2007.  Table 1 
summarizes the maximum consumption levels of CFC allowed by the Montreal Protocol, the 
projected consumption based on trends in demand, as well as the trends if this Plan is 
implemented. 
 
A straight-line extrapolation as a means for determining future import quotas for CFCs without 
any due consideration to minimize the CFC demand on the end-user side, is not realistic   
particularly for the servicing sector, hence it was not used for these estimations. Instead, volumes 
based on the  remaining lifetime of existing equipment were projected. The phase out of CFCs in 
the servicing sector will take longer time than the phase out of CFCs already achieved in the 
manufacturing sector.   
 
 

Table No 1  Ecuador CFCs  projected consumption  
 

Year Actual 
Consumption
(ODP Tons) 

  MP targets 
(ODP tons)

Estimated  
demand 

without NPP 
(ODP tons) * 

Consumption 
trends with 

NPP 
(ODP tons) 

1995 314    
1996 349    
1997 320    
1998 271    
1999 152    
2000 217 328   
2001 207 328   
2002 230 328 246 246 
2003  328 239 239 
2004  328 236 235 
2005  164 231 163 
2006  164 227 77 
2007  49 223 42 
2008  49 220 18 
2009  49 216 6 
2010  0 212 0 

 
* Total consumption of R-11 in 2002 was of 28.85 MT since the difference between the reported 11.98 MT was due 
to pre-mixed polyols. 
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Graph   No  1  Ecuador Consumption and projected demand 

 
Table No 1.2 Projected consumption of CFCs (Annex A Group 1) from 2002 – 2005 
 
 2002 2003 2004 2005 
Max. Consumption allowed under 
Montreal Protocol (ODP tons) 

328 328 328 164 

Maximum CFC to be phased-out 
from already agreed projects due 
for completion in given year and 
retirement of existing CFC 
equipment (ODP tons) 

 0 0 0 

Consumption trend with no 
additional activity (ODP tons) 

246 239 236 231 

 
Table 1.2 provides a projection for the future demand of CFCs based on the demand side.  
Without any further intervention from the Government and the Multilateral Fund and no reverse 
retrofit or backward conversion, it is expected that the demand for CFCs in 2005 will  
approximately be 231 ODP tons and slowly reduce further to 212 ODP tons in 2010.   
 
Conclusion.  While Ecuador has already achieved its 1999 freeze, it is not likely to meet the 
50% reduction target in 2005 unless immediate action is undertaken. Ecuador cannot afford to be 
complacent and the expectation that Ecuador will not meet the 50% reduction target in 2005 is 
made on the basis of the following assumptions: 
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a) There are no illegal imports leading to a reduction in consumption of legal imports, and 
no actual drop in demand. 

b) There could be a significant level of topping up new HFC-134a systems with CFC-12, 
especially in the MAC service sector (though no new demand will be created).  

c) From the year 2001 onwards, a slow recovery is observed as a consequence of the 
monetary shift to the US dollar. Hence, a reactivation of manufacturing capacity is 
occurring. 

d) There are no ongoing phase-out projects under the MLF.  
 
It is important to note that most of the reduction in consumption that has been achieved so far has 
been in the manufacturing sector with due focus on large or medium enterprises which are easily 
identified.   
 
By far, the greatest challenge for all the developing countries is to phase out the use of CFCs in 
the servicing sector which entails a large number of small workshops scattered throughout the 
country.  Unfortunately, phasing out CFCs in the servicing sector is the most important factor 
affecting the  achievement of the CFC phase out targets in years 2005, 2007 and 2010.  
 
Given the difficulties and uncertainties mentioned above, Ecuador will almost certainly face 
difficulties in meeting its 2005 and 2007 reduction targets.  
 
Therefore, actions are urgently required to address the CFC use in the servicing sector, in 
particular those required to prevent back-conversion from CFC-free technology to CFCs and to 
ensure that those enterprises in the manufacturing sector that have already converted to non-ODS 
technology do not revert to CFCs. 
 
Given the decreasing trend of the world supply for CFCs, it is the Government policy to continue 
its proactive measures to assist remaining CFC-consuming enterprises to convert to non-ODS 
technology and to provide technical assistance and promote awareness of the SMEs so that 
negative impacts of the CFCs phase out are minimum. To facilitate an equal level playing field, 
the Government will impose new bans and enforce existing bans on the use of CFCs in all parts 
of the manufacturing sub-sectors as soon as possible.  The National CFC Phase-out Plan sets out 
the steps needed in order to meet these objectives. 
 
To achieve significant and sustainable phase-out of CFCs in the servicing sector, a series of 
investment and non-investment activities, which are necessary to change the behaviour of end-
users and service technicians, will have to be carried out as soon as possible.  It is recognized 
that these types of activities require a long lead time before substantial reduction of CFCs can be 
achieved.  The National CFC Phase-out Plan also sets out the steps needed in order to ensure 
Ecuador meets these objectives. 
 
This proposed funding will phase out 225.3 ODP tons of Annex A, Group I chemicals 
(remaining eligible consumption as per Decision 35/57) comprised of 59.15 ODP tons through 
investment activities and 166.15 ODP tons through non-investment activities. 
 
The Government of Ecuador commits to  phase out the total of 242.95 ODP tons (225.3 + 17.65) 
over the period 2003-2010 by means of this plan. 
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3. PROJECT SUMMARY 
 
The National CFC Phase-out Plan will phase out the remaining consumption of Annex A, Group 
I of  242.95 ODP tons over the period of 2003–2010. To achieve this target, a series of 
investment, non-investment, technical assistance, and capacity building activities will have to be 
carried out. The National CFC Phase-out Plan will enable the Ecuadorian Government to ban the 
use of CFC in the manufacturing sector by the end of 2006 and the use of virgin CFC in the 
servicing sector by 2010.  
 
It is important to note that no Refrigerant Management Plan activities have been funded 
previously by MLF for Ecuador. Thus, this action plan does also include support for training 
refrigeration technicians and Customs officers, and the design of an import/export Licensing 
system. Detailed activities are discussed in the subsequent chapters.   
 
Considering this multi-faceted approach it is crucial that flexibility is given to the Ecuador 
Government to be able to adapt or modify its strategies during implementation of this plan as 
needs arise.  Due to complex and dynamic nature of SMEs, some proposed strategies or 
approaches to deal with the CFC phase-out in this sector should be able to evolve over time.  
This is to ensure that the agreed phase-out targets will be met. 
 
The Government of Ecuador is requesting financial support of $2,030,555 from the Multilateral 
Fund to cover part of the phase-out costs to Ecuador. This requested amount will be allocated to 
Ecuador over a period of six years.  
 
This proposed funding will phase out 225.3 ODP tons of Annex A, Group I chemicals 
(remaining eligible consumption as per Decision 35/57) comprised of 59.15 ODP tons through 
investment activities and 166.15 ODP tons through non-investment activities.  
 
The total overall cost-effectiveness of the National CFC Phase-out Plan is $9.01. The 
Government of Ecuador commits to  phase out the total of 242.95 ODP tons (225.3 + 17.65) over 
the period 2003-2010 by means of this plan.  
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CHAPTER 2 
ODS CONSUMPTION AND DISTRIBUTION BY SECTOR 

1. SOURCES OF ODS SUPPLY 
 
In previous years, Ecuador has imported CFCs from a range of countries including USA, 
Venezuela, UK, Mexico, France and Belgium. However, recent imports have been from 
Colombia and China. The four larger importers are ANGLO ECUATORIANA, BRENNTAG 
(HOLANDA ECUADOR), AGROQUIMICA INDUSTRIAL  and QUIMIPAC. There are no 
known cases where CFCs are imported directly by manufacturers of CFC-based products.  A list 
of the existing importers is included in Annex 1.  No new importers will be allowed to import 
CFCs to Ecuador as per this plan. 
 

2. ODS CONSUMPTION BY SECTOR 
 
The ODS consumption in MT as reported to the Ozone Secretariat is shown in Table 2.1.  And 
the Table 2.2 provides estimates for ODS consumption in various sectors in 2002 
 
 
Table No  2.1 ODS consumption (import data) Metric Tons  
           
Reported ODS 
Annex A, Group I 1995 1996 1997 1998 1999 2000 2001 2002 

Freeze 
Consumption*  

CFC-11 51.31 32.39 54.81 17.60 7.98 5.79 18.89 11.98 46.17  
CFC-12 263.37 271.45 239.75 238.30 132.70 189.12 172.81 214.33 258.19  
CFC-113 0.00 0.00 0.34 0.00 1.34 0.67 0.25 0.64 0.11  
CFC-114 + CFC-115 0.00 45.45 25.59 15.84 10.67 21.89 15.06 4.57 23.68  
Total 314.68 349.29 320.49 271.74 152.69 217.47 207.01 231.52 328.15  

* Freeze Consumption =  Average 95-97        
 
CFC consumption data is reported to the Montreal Protocol Secretariat according to the 
definition of the Montreal Protocol; i.e., Consumption = Production + Import – Export.    The 
split of the CFC usage in respective consumption sectors and sub-sectors was determined based 
on the data collected through a comprehensive survey of consumption by end use sectors carried 
out by a specialized consulting firm during 2002, and updated and verified by MICIP as part of 
the process of preparing this National CFC Phase-out Program. As from the last years, import 
figures normally coincide with the actual consumption figures since there has been  no relevant 
stockpiling. 
 
However, it is important to note that imports of pre-mixed polyols with CFC-11 and CFC  
volumes in imported MDI aerosols, are not included in the reported figures since they are 
considered products and not pure substances. 
 
The survey aimed to estimate actual demand for CFCs and solvents (1,1,1-trichloroethane and 
carbon tetrachloride) in various sub-sectors and the consumption estimates are summarized in 
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Table 2.2.  As far as possible, the consumption estimates are based on information provided by 
CFC importers and known users.   
 
Table No 2.2 Import and consumption data by sector in 2002 
 

  MT  
by Sector 

Total 
(MT) 

CFC-11 *    
 Consumption  11.98 
  Aerosol 0.00  
  Foam * 9.76  
  Refrigeration (Manufacturing) * 0.00  
  Refrigeration (Servicing) 2.22  

CFC-12     
 Consumption  214.33 
  Aerosol 0.00  
  Foam 30.00  
  Refrigeration (Manufacturing) ** 6.00  
  Refrigeration (Servicing) 178.33  

CFC-113    
 Consumption   0.64 
  Solvent  0.64  

CFC-114    
 Consumption 0.00  

CFC-115    
 Consumption   
  Refrigeration (Manufacturing) 0.00  
  Refrigeration (Servicing) 4.57  

Total CFC Consumption  231.52 

1,1,1-TCA    
    
 Consumption  28.31 
  Solvent 10.00  
  Process agent 18.31  

CTC    
 Consumption  0.20 
  Solvent 0.20  

* These figures do not include additional 16.87 MT of CFC-11 
contained in premixed polyols. 
** This figure includes remaining consumption in not funded enterprises 
and manufacture in projects that were completed during 2002.   
 

  

 
Total use of R-11 in 2002 was of 28.85 MT comprised of the following:  
- 26.63 MT (foam manufacturing 25.43 MT + comm. refrig manufacturing 1.2 MT) 
- 2.22 MT servicing 
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The total use of R-12 in 2002 was of 214.33 Mt comprised of the following: 
- 30 MT extruded polystyrene foam 
- 2.52 comm refrig manufacturing 
- 3.48 MT in projects completed by October 2002 
- 178.33 MT servicing 
 
There is no official information of the imports of R-502, since still there is not a specific customs 
code for this substance.  However, this breakdown is proposed in the plan.  
 
Table 2.3 and the corresponding graph No 2.1 are based on information obtained from the 
refrigerants importers. The average consumption of R-502 for the period  1998-2001 is 14.1 MT 
and, according to the lineal tendency (which does not necessarily have to be totally realistic), its 
use would be ultimately eliminated by the end of 2003. The remainder consumption in the 
refrigeration service sector is expected to be managed through good practices in refrigeration and 
by means of recovery and recycling. 

Table No 2.3  R– 502 Consumption  
 

YEAR ODS Tons 
1998 25.06 
1999 8.17 
2000 16.02 
2001 7.13 
2002 4.57 
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CHAPTER 3  
EXISTING POLICIES AND REGULATIONS 

 

1. MONTREAL PROTOCOL AND COUNTRY’S FRAMEWORK FOR COMPLIANCE  
 
Through Executive Decision No. 1429, published in the Official Registration  No. 420 in April 
19th 1990, the country approved the Montreal Protocol and elaborated the Country Program in 
order to eliminate the chlorofluorocarbons (CFCs), generally known as “freons”, that are used in 
some industrial processes such as refrigeration, rigid and flexible foams, aerosols, automobile 
and industrial air conditioning, solvents, etc. and set down a reduction program in the production 
and consumption of controlled substances, as well as a search for substitute technologies. 
 
In order to carry out the Country Program and fulfill the different commitments acquired by the 
country, the Ministry of External Trade, Industrialization, Fish and Competitiveness (MICIP) 
was designated as the official entity executor of Montreal Protocol activities in Ecuador, as well 
as the Program’s focal point. This was done by Executive Decision No. 3289 in April 28th 1992, 
published in the Official Registration No.930 in May 7th  1992. 
  

2. ENVIRONMENTAL REGULATIONS IN  ECUADOR 
 
MICIP was designated as the lead agency for implementing the Montreal Protocol in Ecuador by 
presidential Decree No. 3289 in 1992.  
 
The External Trade and Investments Council (COMEXI) is the government agency in charge of 
dictating policy and regulations regarding international trade. By means of the Resolution No. 
182 (April 2003) COMEXI imposed a ban to the importation of refrigeration equipment that 
contain R-12 and R-502. However, in order to comply effectively with this resolution, several 
non-investment activities are proposed in this plan, such as the design of a licensing system and 
the training of customs officers. 
 
There are no MAC manufacturers in Ecuador, only assemblers.  As from 1996, all imported and 
assembled new cars in Ecuador with air conditioning systems are charged with HFC-134a. 
 
The Ministry of Health has banned the Registration of aerosol products that contain ODS, except 
for MDI. 
 
The importation of Methyl Bromide requires a previous authorization from the Ministry of 
Agriculture and the Ministry of Health. 
 
MICIP, with the assistance of the World Bank, assessed the need for further regulations in order 
to meet compliance with the Montreal Protocol, which are part of this Program.  
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CHAPTER 4  
SECTOR BASELINE INFORMATION 

1.  AEROSOL SECTOR 
 

1.1.  NON-MEDICAL PRODUCTS  
 
There are no known aerosol manufacturers in Ecuador that continue to use CFCs as propellants. 
The consumption of CFCs in the aerosol industry has decreased steadily from about 290 ODP of 
CFCs in 1993 to almost zero (0) MT consumption in 2002.  
 
Due to the completion of the reconversion project of 18 aerosol plants to hydrocarbon 
propellants [Laboratorios Windsor (60 ton CFC/year), Pro Quim (6 ton CFC/Year) Jabonería 
Nacional (50 ton CFC/Year), Camposa (5 Ton CFC/Year) and 14 other plants (169 ton 
CFC/Year)], there are no investment projects currently under execution, nor remaining eligible 
consumption in this sector (Table 4.1). The referred project covered all eligible companies in the 
sector. 
 
Table No 4.1 Status of MLF approved projects in Ecuador Aerosols Sector 
 

ODP Phased out by projects  
 

Status of MLF Approved 
Projects No. of 

Projects 
Total ExCom 

meeting 
Year of 

approval 
Year of 

completion
Completed Projects 1* 290 9 1993 1995 
On-going Projects 0 0 - - - 
Cancelled Projects 0 0 - - - 
Total 1 290    

* Conversion of 18 aerosol plants to hydrocarbon propellants. 
 

1.2. METERED-DOSE INHALERS (MDI) 
 
Ecuador does not produce any CFC MDIs. All MDIs are imported, mainly from developed 
countries. Currently, there are six suppliers of MDI in Ecuador: GlaxoSmithkline, Boehringer 
Ingelheim, Genamerica, AstraZeneca, Grunenthal and Bago. In 2002, approximately 19,482 
units were sold containing an estimated figure of 0.32 MT of CFCs. 
 
2. SOLVENT SECTOR. 
 
In Ecuador, solvents have not been very much used in metal cleaning, electronic cleaning, and 
correction fluid industry. CFC-113, carbon tetrachloride, and 1,1,1-trichloroethane (1,1,1-TCA) 
are the most common substances used in this sector. It is noted that common names and 
abbreviations known in the market for CTC and TCA generated some difficulties in tracking 
down the actual type and quantities of solvents being used by the industries. 
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Annual consumption of CFC-113 has often been less than one (1) ton and in some years no 
imports were registered. The survey carried out in 2002 did not identify any company that would 
still be using CFC-113 in its manufacturing process. The reported import of CFC-113 was not 
relevant and indicated a figure of 0.64 MT for which technical assistance to switch to alternatives 
will be provided under this plan.   
 
In the case of TCA,  the reported import in 2002 was of 28.31 MT. After some consultations 
with industrial chambers, MICIP reported 18.31 MT of TCA used as process agents, but this still 
needs to be explored in detail. Therefore, to determine the precise the use of this substance 
further analysis is required and is not included in this plan. 
 
CCL4 in Ecuador is used as a chemical agent in laboratory for investigation and its use is 
minimal. Solvent application of this substance in Ecuador is not convenient due to its high cost 
compared to substitutes with similar characteristics. Hence, imports of CTC have been reduced 
in the last years and there is only one importer which is MERCK ECUADOR. 

3. FOAM SECTOR  
 
In Ecuador, CFC-11 is still used as a blowing agent to manufacture a range of foam products. 
Most of the production is either soft foam for cushioning and furniture, or insulation foam. The 
insulation foam is sold either as rigid sheets of solid foam for applications such as cold storage, 
or it is foamed in place in refrigeration cabinets and insulation on piping (sprayfoam).  
 
The consumption of R -11 fell in the last years, as shown in Table No 4.5, due to the already two 
(2) completed investment projects funded by the MLF, resulting in the elimination of 83 ODP 
tons of CFC-11 (Table 4.2). Alternative technologies employed through these projects include 
methylene chloride (MeCl) and HCFC-141b. 
 
 
Table No 4.2  Data on  Ecuador Foam Sector Projects  
 
Sub-Sector No. of 

Approved 
Projects 

ExCom 
Meeting

Grant 
approved 

(US$) 

Year 
approved

Year 
completion 

ODP  
Phased 

out 

C-E 
(US$/kg 

ODP) 
Rigid PU 
Foam * 
 

1 9 $665,000.00 1993 1995 51 $13,04 

Flexible 
Foam ** 

1 26 $187,286.00 1998 2002 32 $5.85 

Total 2  $852,286,00   83  
 
* Umbrella project for the phase out of R-11 at three (3) refrigerators manufacturing plants: 
Durex, Indurama and Ecasa.  
** Phase out project in the manufacture of flexible foams at an automobile and furniture 
component manufacturing plant: Elasto.  
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Table 4.3 Status of MLF approved projects in Ecuador in the Foam Sector  
 
 

ODP Phase out by projects  
Status of MLF Approved Projects No. of 

Projects 
CFC-11 

ODP tons 
CFC-12 

ODP tons 
Total 

ODP tons
Completed Projects 2 83 0 83 
On-going Projects 0 0 0 0 
Cancelled Projects 0 0 0 0 
Total 2 0 0 83 
 
The total amount of CFC-11 imported in 2002 was 11.98 ODP tons. The survey done in 2002 
indicates that the remaining consumption of CFC-11 in the foam enterprises that have not received 
funding from the MLF is 26.63 MT (25.43 tons in Foam + 1.2 MT in Comm. refrigeration 
manufacturing). The difference is explained by the purchase of premixed polyols with CFC-11, 
which do not account in the data reported by the government as pure CFC-11 for being considered 
as products. 
 
There are 13 companies still producing foams with CFC-11 and CFC-12. These companies 
reported an overall annual consumption of  25.43 MT of CFC-11 and 30 MT of CFC-12. The 
sub-sectoral breakdown of the companies is summarized in Table 4.4 below: 
 
Table 4.4 CFC consumption by sub-sector in Ecuador - Foam enterprises that have not received funding 
from the Multilateral Fund 
 

Sub-Sector Application Number of 
companies 

CFC-11 
Consumption 

ODP tons 

CFC-12 
Consumption 

ODP tons 
Rigid Polyurethane 
Foam 

Thermal Insulation 
and panels 

3 9.40 0.00 

Flexible foam Moulded foam 7 7.90 0.00 
Polystyrene Foam Food trays 1 0.00 30.00 
Multi-sector Rigid / Flexible / 

Integral Skin Foam
2 8.13 0.00 

Total  13 25.43 30 
 

4. REFRIGERATION SECTOR 
 

4.1 REFRIGERATION MANUFACTURING SUB-SECTORS. 
 

4.1.1. Domestic Refrigeration – Manufacturing. 
 
The domestic refrigeration sub-sector includes domestic refrigerators and freezers. All 
manufacturing facilities for domestic refrigeration in Ecuador have converted to non-CFC 
technologies by the end of 2002. The Multilateral Fund approved funding to support two (2) 



___________ 41st    Meeting of the Executive Committee of the Multilateral Fund for the Implementation of the Montreal Protocol____________ 

 Ecuador National CFC Phase-out Plan   
5 September 03 

18

investment projects in this sub-sector, which already phased out 44.11 ODP tons of CFC-12 by 
converting to HFC-134a technology  (Table 4.5). 
 

Table No 4.5  Status of MLF Approved Projects in Refrigeration Sector 
 

 
Table No 4.6  Data on  approved  Refrigeration projects for Ecuador 
 
Sub-Sector No. of 

Approved 
Projects 

ExCom
Meeting

Year 
approved

Year 
completion

Grant 
approved 

(US$) 

ODP  
Phased 

out  

C-E 
(US$/Kg 

ODP) 
Domestic 
refrigeration 
(Ecasa) 

1 26 1998 2001 $188,545 15.73 $13.76 

Domestic 
refrigration 
(Indurama) 

1 26 1998 2002 $174,792 28.38 $10.22 

Total 2    $363,337 44.11  
 
 
4.1.2. Commercial Refrigeration – Manufacturing. 
 
The commercial refrigeration sector includes the use of CFCs as refrigerant in display cabinets, 
food storage equipment, refrigerated transport ("reefer" containers) and commercial cold storage 
facilities. Commercial refrigeration is important to Ecuador because it is primarily used for food 
storage and transport. 
 
Seven companies were identified and included in this program, while a small number of other 
enterprises undertake these tasks on demand.   
 
4.1.3 Other Refrigeration Systems. 
 
The study did not find any companies that still use CFC refrigerants in the manufacturing of 
refrigerated transport vehicles in Ecuador.  
 
The refrigerated transport sub-sector consumed 0.8 MT of CFC-12 and 0.7 MT of R-502 in 
2001. Since there is no production of CFC refrigerated transport in Ecuador, it is expected that 
the demand for CFCs in this sub-sector will gradually decline over the next ten years. At the time 

ODP Phased out by Projects  
Status of MLF Approved Projects No. of 

Projects 
CFC-11 CFC-12 Total  

ODP 
Completed Projects 2 0.00 44.11 44.11 
On-going Projects 0 0.00 0.00 0.00 
Cancelled Projects 0 0.00 0.00 0.00 
Total 2 0.00 44.11 44.11 
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the survey was conducted, it was reported that most refrigerated transports that used CFCs were 
more than 10 years old. Therefore, it is expected that by 2010 all these units will be out of work. 
 
The three main companies that serve as shipping fleets are: BLASTI, AMARESA and 
TRANSMABO. The proposed strategy in this National Plan will provide assistance to these 
companies to develop  the necessary skills to manage the transition to non–CFC refrigerants. The 
training program will specifically include training in retrofitting equipment to non–CFC 
alternatives and in good practices in refrigeration, including recovery and recycling of 
refrigerants. 
 
4.1.4.  Chillers 
 
Chillers are large centralized cooling devices that are usually used for air conditioning in larger 
buildings and can also be used for cooling in industrial processes. A former study carried out in 
Ecuador shows that, at least, the equipment shown in Table No 4.7 is still in operation: 
 
Table No 4.7 - Chillers 
 

OWNER REFRIGERANT CFC  KG 
SOME (6) R – 11 1,782 
Banco Previsora R – 123 1,450 
Fundación Centro Cívico R – 113 594 

TOTAL 3,826 
 
However, the survey estimated that approximately 200 chillers are still in use in Ecuador, with 
an overall annual consumption of  3 MT of CFCs. In order to address this remaining 
consumption, a training activity for the servicing sector is included in this program. 
 
4.1.3. Mobile Air-Conditioning (MAC) – Manufacturing  
 
There are no MAC manufacturers in Ecuador, only assemblers.  As from 1996, all imported and 
assembled new cars in Ecuador with air conditioning systems are charged with HFC-134a. 
 
 
4.2. Refrigeration Servicing Sub-Sectors  
 
4.2.1. Domestic and Commercial Refrigeration --Servicing 
 
The survey indicated that service provided to household and commercial refrigerators may be 
due to one of the following three main circumstances: (1) about 80% of all servicing jobs is 
related to failure in the refrigerant circuit; (2) about 10% is due to wear and tear; and (3) about 
10% is related to the electrical wiring system.  It was also found that the cause of failure in 60% 
of all refrigerators with failed refrigerant circuits was leakage in the refrigerant piping circuits, 
35% in compressor units, and another 5% due to clogging in refrigerant piping circuits. 
 
When servicing household and commercial refrigerators, it is common for technicians to release 
the remaining charges of CFC-12 to the atmosphere.  Most service technicians learned servicing 
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techniques by means of on-the-job training.  Therefore, the level of skill  varies significantly 
from one technician to another. 
 
The training program considered in this plan is expected, among other things, to help minimize 
the current practice of topping up refrigerant without fixing the leak. 
 
Servicing HFC-134a-based units requires a higher level of skill and most technicians are not 
adequately prepared for handling the alternative lubricant, which is much more humidity-
sensitive than mineral oil.  In addition, the significant price differential between CFC-12 and 
HFC-134a proved to be a major reason for technicians to charge the repaired units with CFC-12 
without any consideration as to whether the units were originally designed for that refrigerant or 
another. 
 
The study carried out in 2002 identified, at a national level, an estimated number of 863 
workshops that provide services for all kind of refrigeration systems. They are classified as 
follows, according to the service they provide: 
 

- 104 deal only with domestic refrigeration 
- 378 deal with domestic and commercial refrigeration and air conditioning 
- 198 only deal with MACs 
- 183 for industrial refrigeration. 

   
Total =  863 workshops 
 
The survey involved detailed data collection in 464 representative workshops and the use of 
CFC-12 in the whole sector during 2002 was estimated in 178 MT. As a result of the 
methodology employed during the survey (questionnaires, field visits, etc) the following 
conclusions can be addressed: 
 

•  90% of the  workshops need training in appropriate handling of refrigerants 
•  80% need training in recovery and recycling.   
•  30% have to enroll in a technicians association. 
•  90% ignore the refilling technique 
 

Estimations regarding existing CFC-12-based refrigerators in operation in 2002 throughout the 
country are: 
 

- 850,000 domestic refrigerators 
- 200,000 commercial refrigerators 

 
It is noted that Ecuador has banned the  import of CFC-12 & R-502 refrigeration systems in 
April 2003. 
With an average lifetime of 20 years for domestic refrigerators and 10 years for commercial 
ones, it is expected that all CFC-12-based domestic refrigerators will be out of use by 2022 while 
commercial ones by 2012. 
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This  means that after 2010, there will still be an important number of CFC-12-based 
refrigerators that will require servicing. It is estimated that during the period 2010 – 2022, there 
will be 90,000 CFC-12-based domestic refrigerators that may need servicing, and for the period 
2010 – 2012 there may be 40,000 CFC-12-based commercial refrigerators under the same 
situation. CFC demand for servicing these units can be reduced by means of retrofitting. No 
compensation for direct retrofitting is requested under this plan, although technical assistance 
will be provided in the training workshops for technicians to perform these tasks in order to 
ensure compliance with the reduction schedules. Based on these figure, Table 5.1 shows the 
expected phase out volumes of CFC-12 derived from the retirement  of old equipment. 
 
4.2.2. MAC- Servicing 
 
As from 1996, all imported and assembled new cars in Ecuador with air conditioning systems are 
charged with HFC-134a. The study identified 198 workshops that provide servicing for MACs in 
2002.  
 
The number of nationally produced vehicles is shown in Table No 4.8a while imported ones in 
Table No 4.8b. Most vehicles do not have A/C and those that do have, currently utilize HCF- 
134a. 
 
 
Table No 4.8a Vehicles - National Production 
 

Year 1993 1994 1995 
Total number of vehicles 23,872 27,414 35,535 
With A / C 2,910 3,099 2,876 
% of vehicles with  
A / C 

9.2 % 11.3 % 8.1 % 

With CFC – 12 2,191 2,859 86 
With HFC – 134a 0 240 2,790 
Source: Usuarios de Refrigerantes Ecuador 
 
 
Table No 4. 8b Vehicles - Imported  
 

Year 1993 1994 1995 
Total number of vehicles 18,446 27,414 25,028 
With A / C 6,855 10,010 12,229 
% of vehicles with 
A / C 

37.16 % 36.09 % 48.86 % 

With CFC – 12 5,407 4,147 2,043 
With HFC – 134a 1,448 5,863 10,186 
Source: Usuarios refrigerantes Ecuador. 
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Table No 4.9 Vehicles National Production and Imported 
 

Year National Imported Total 
2000 7,906 8,805 16,711 
2001 20,263 46,329 66,592 
2002 21,860 60,833 82,693 

 
 
Based on data provided by the Department of Transportation, there were 6,000 vehicles in 
Ecuador with CFC MACs in 2002 and the estimated figure for 2010 is 3,300. 
 
Since the average lifetime expectancy of vehicles in Ecuador is approximately 20 years, and 1.0 
kg the average charge every 3 years, it is expected that by 2013 most vehicles that were equipped 
originally with CFC-12 MACs will be out of circulation. Within the life span of the vehicles, 
owners may need to have their MACs repaired. It is, however, expected that most owners of 
vehicles with CFC-12 MACs will replace the old CFC-12 units with a new or rebuilt unit. Using 
these assumptions, it is possible to estimate the demand of CFC–12 for servicing MAC through 
2010 as show in Table 4.10. 
 
Table No 4.10 Estimated CFC-12 Demand for MACs 2002 – 2010. 
 

Year Number of Vehicles with 
CFC-12 

Demand of  
CFC – 12  

MT 
2002 6,000 6.0 
2003 5,600 5.7 
2004 5,300 5.4 
2005 5,000 5.0 
2006 4,600 4.7 
2007 4,300 4.3 
2008 4,000 4.0 
2009 3,600 3.7 
2010 3,300 3.4 

 
 
Table 5.1 shows the expected phase out volumes of CFC-12 derived from the retirement  of old 
equipment. 
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CHAPTER 5  
NATIONAL CFC PHASE-OUT PLAN 

  

1. INTRODUCTION 
 
As mentioned in Chapter 1, to comply with the Montreal Protocol, Ecuador must freeze its 
consumption of Annex A CFCs at 328 ODP tons by 2000 and then reduce this to 164 ODP tons 
by 2005 and 49 ODP tons by 2007, before complete phase-out in 2010. 
  
The study showed  that without further action taken by the Government and without additional 
intervention from the Multilateral Fund, Ecuador will not meet its 50% reduction target for 
Annex A, Group I chemicals in 2005.  This conclusion is based on the assumptions that (i) there 
are no illegal imports leading to a reduction in consumption of legal imports, and no actual drop 
in demand; (ii) there could be a significant level of topping up new HFC-134a systems with 
CFC-12, especially in the MAC service sector (though no new demand will be created); (iii) 
from the year 2001 onwards, a slow recovery is observed as a consequence of the monetary shift 
to the US dollar. Hence, a reactivation of manufacturing capacity is occurring; (iv) there are no 
ongoing phase-out projects under the MLF.  
 
With regard to the 85% reduction target in 2007, Ecuador  will have to phase out an additional 
181 MT of Annex A, Group I chemicals from the current trends in consumption.  As Chapter 1 
has shown, the progress made by Ecuador in ODS consumption phase-out can be easily erased if 
no steps are taken in the critical years of the compliance period. 
 
2. PROPOSED POLICIES AND STRATEGIES 
 
It is the Ecuadorian Government policy to meet the MP obligations while reducing the potential 
negative impacts on the country.  Recognizing these commitments, the Government plans to 
phase out the remaining CFC-uses in the manufacturing sector by the end of 2006 by means of 
applying a series of phase out activities and targets that will be implemented through existing 
controls and new regulations issued under COMEXI and MICIP.  In particular, the Government 
intends to impose a ban in the use of CFCs in the manufacturing sector by January 2007, and to 
establish legal requirements to pre-empt back-conversion of non-CFC equipment as soon as 
possible.  The latter is critical to the success of sustainable phase-out of CFCs in the servicing 
sector.  
 
Based on the survey results, the total overall use of Annex A, Group I chemicals in enterprises in 
the manufacturing sector that are eligible but have not received any assistance from the 
Multilateral Fund is 59.15 MT.  The Ecuadorian Government is seeking funding from the 
Multilateral Fund to support conversion at these enterprises and plans to complete them by the 
end of 2006, banning in consequence the use of Annex A, Group I chemicals for the 
manufacturing sector by 1 January 2007.   
 
With the whole manufacturing sector eventually becoming CFC-free, the amount of Annex A, 
Group I chemicals to be imported from 2007 onwards will be for meeting the demand in the 
servicing sector only.  To meet the 85% reduction target in 2007, an additional CFC phase-out of 
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181 MT, in addition to CFC reduction from attrition of existing CFC equipment, must be 
accomplished within the next three years (2004 – 2007).   
 
To quickly reduce the demand of CFCs in the servicing sector, the Government plans to create a 
Technical Consultive Group (involving both the public and private sectors and stakeholders), to 
assess the possible economic incentives and regulations necessary to ensure compliance with the 
control measures, as soon as this Plan is approved by the Executive Committee. 
 
Activities to be carried out by the Government by means of this plan include:  
 

•  Develop specific elimination programs for remaining ODS consuming sectors 
•  Complete the breakdown of specific customs codes to establish an effective monitoring 

of imports/exports data regarding all controlled substances (including R-502 and 
premixed polyols). 

•  Design and implement an import/export licensing system for all controlled substances 
and import quotas based on demand and under the maximum allowable annual 
consumption included in this program . 

•  Enact complementary regulations to ensure compliance of the present program 
•  Assess the possibility to ban the import of refrigerated containers which involve the use 

of CFCs or CFC-based blends.   
•  Ban the use of CFCs in the manufacturing sectors involved in this program as from 

completion dates.    
•  Include the CFC-11 premixed polyol for foam production in the restricted list of imports 

as from completion date of this program 
•  Ban the use of disposable CFC cylinders as per agreed date, in order to promote recovery 

& recycling (R&R) activities 
•  Develop economic incentives to promote R&R activities 
•  Regulate R&R activities in authorized workshops 

 

3. IMPACT OF APPROVED PROJECTS AND NEWLY PROPOSED ACTIVITIES 
 
The starting point established by Decision 35/57 was 225.3 ODP tons; there was no consumption 
funded since the starting point in this sector, and the remaining eligible consumption un-funded 
as of submission of the proposal is 5 ODP tons. 
 
Impact of various investment, technical assistance, and regulatory activities proposed under this 
National CFC Phase out Plan is shown in Tables 5.1 and 5.2.  In 2002, Ecuador reported the 
importation of 231.52 metric tons of Annex A, Group I chemicals.  It is imported to recall that 
additional 16.87 MT of CFC-11 were consumed in 2002, hence accounting for a total of 28.85 
MT of R-11 in 2002. The survey conducted during the preparation of this plan determined that 
the total amount of all CFCs actually consumed by end-consumers is about the same as the 
amount imported.   
 
Ecuador has stopped the import of CFC-12 and R-502 based refrigeration systems in April 2003. 
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With no further intervention from the Multilateral Fund or from the Government, it is expected 
that the current consumption level of 242.95 ODP tons  a year will reduce very slowly in the 
following years. A reduction in the consumption of CFC-12 is only foreseen due to the lifespan 
expiration of refrigeration equipment which involves its use. Any measures focusing only on the 
supply side could lead to illegal imports of CFCs. 
 
Based on the industrial survey carried out in 2002, where information on the existing number of 
equipment in operation installed throughout the country was contrasted with their lifetime 
expectancy, it is expected that as from 2010 -, when imports of this chemical will not be allowed 
any longer - there will still be a considerable volume of CFC-12 required for servicing.  
For this reason, recovery & recycling activities, as well as training in good practices in 
refrigeration is inevitable and, hence, considered in this program. CFC demand for servicing can 
be reduced by means of retrofitting, implying additional costs. No compensation for retrofit is 
requested under this plan, although technical assistance for these tasks will be provided in the 
training activities. 
 
In refrigerated transport, the survey confirmed that currently no new CFC-12 or R-502 
refrigeration systems are installed in pick-up trucks and 10-wheel trucks. CFC-12 has completely 
been replaced by HFC-134a in the new system while R-502 has been replaced by R-404a.  The 
use of CFC-12 and R-502 is limited to servicing old units.   
 
Regarding MACs, it is estimated that by 2010 there will still be about 3,300 vehicles -that were 
manufactured before 1996 and originally equipped with CFC-12 MACs-  in operation. 
 
The training program to be provided to refrigeration technicians is expected to avoid the current 
practice of topping up refrigerant without fixing the leak.  The training program is expected to 
reduce topping up by almost 2 ODP tons a year.  
 
It is important to note that figures included in Table 5.1, particularly those representing non-
investment activities, are potential phase out estimates based on the survey. 
 
Table No 5.1 CFC Phase out by On-going and Newly Proposed Activities (MT) 
 
 2002 2003 2004 2005 2006 2007 2008 2009 2010 
CFC-11 (Initial demand) 28.85 28.85 28.85 28.35 14.9 0 0 0 0 
Impact of On-going Phase out 
Activities          
Completion of On-going 
Projects: Foam  0 0 0 0 0 0 0 0 
Completion of On-going 
Projects: Comm. Ref.  0 0 0 0 0 0 0 0 
Impact of New Phase out 
Activities          
Investment Activities in the 
Foam Sector  0 0 12 13.43 0 0 0 0 
Investment Activities in the 
Comm refrig. Sector  0 0 0.2 1 0 0 0 0 
Train-the-Trainer Program 
Certification of Service 
Technicians   0 0.25 0.22 0 0 0 0 
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 2002 2003 2004 2005 2006 2007 2008 2009 2010 
Training in chiller sector   0.5 1 0.25     
CFC-11 Expected  
consumption Schedule 28.85 28.85 28.35 14.9 0 0 0 0 0 
Virgin CFC-12 (Initial demand) 214.33 210.73 207.13 203.53 146.53 75.43 41.93 18.33 6.6 
Impact of On-going Phase out 
Activities          
Completion of On-going 
Projects: Comm. Ref. 0 0 0 0 0 0 0 0 0 
Retirement of CFC-12 
Domestic Refrigerators 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
Retirement of CFC-12 Comm. 
Refrigerators 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 
Retirement of CFC-12 Refrig. 
Containers 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
Retirement of Vehicles with 
CFC-12 MACs 0.3 0.3 0.3 0.4 0.3 0.4 0.3 0.3 0.3 
Impact of New Phase out 
Activities          
Investment: Activities in Comm 
Refrigerator    0.5 2.5 0 0 0 0 
Train-the-Trainer Program 
Certification of Service 
Technicians     18 20 10 5 2 0 
Financial Subsidy for R&R 
Machines    25 25 20 15 6.13 3 
Investment Activities in the 
Foam Sector    10 20 0 0 0 0 
CFC-12 Expected consumption 
Schedule 210.73 207.13 203.53 146.53 75.43 41.93 18.33 6.6 0 
CFC-113 (Initial demand) ODP 0.512 0.512 0.512 0.512 0.212 0 0 0 0 
Impact of New Phase out 
Activities          
New Investment Projects           
Technical Assistance for 
Contact Cleaners    0.3 0.212 0 0 0 0 
CFC-113 Expected 
consumption Schedule 0.512 0.512 0.512 0.212 0 0 0 0 0 
CFC-114 Expected 
consumption Schedule - - - - - - - - - 
CFC-115 (Initial demand) ODP 2.75 2.75 2.75 2.1 1.4 0.7 0.2 0 0 
Train-the-Trainer Program  
Certification of Service 
Technicians   0.45 0.5 0.5 0.3 0   
Retirement of R-502 Cold 
Stores   0.2 0.2 0.2 0.2 0.2 0 0 
CFC-115 Expected 
consumption Schedule 2.75 2.75 2.1 1.4 0.7 0.2 0 0 0 

 
 
Table No 5.2.  CFC consumption Schedule based on the Proposed Plan (ODP Tons) 
 

  2002 2003 2004 2005 2006 2007 2008 2009 2010
MP Reduction Targets for Ecuador 328 328 328 164 164 49 49 49 0 
Estimated consumption for Ecuador with NPP 246 239 235 163 77 42 18 6 0 
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CHAPTER 6  
ACTION PLAN 

 
The action plan comprises activities to be carried out under the National CFC Phase-out Program 
in order to enable Ecuador to completely phase-out the use of CFCs in the country in line with 
the MP obligations.  The proposed plan entails investment, technical assistance, and regulatory 
actions for the aerosol, solvent, foam, and refrigeration sectors of which the latter accounts for 
more than 75% of the current CFC use.  MICIP will be the lead-executing agency of the action 
plan in close co-operation with other key agencies concerned and with assistance from 
consultants.  The action plan also includes a building capacity program to ensure adequate 
capacity of the enterprise and the executing agencies.   
 
It is important to note that no Refrigerant Management Plan activities have been funded 
previously by MLF for Ecuador. Thus, this action plan contains also support for training 
refrigeration technicians, customs officers and designing of a Licensing system. Detailed 
activities are discussed below.   
 

1.  AEROSOL SECTOR 
 
At the end of 2002, were are no companies that continue to manufacture aerosols which involve 
the  of CFCs as propellants. 
 
1.1. INVESTMENT COMPONENT  
 
No additional funds are sought for this sector.  
 
1.2. TECHNICAL ASSISTANCE COMPONENT 
 
Even though the use of CFCs in MDIs is currently exempted under the Montreal Protocol and 
there is no local manufacture of these products, Ecuador is planning proactive steps to eventually 
assess the sector’s requirements and needs in detail. 
 
1.3. REGULATORY COMPONENT 
 
The Ministry of Health has banned the Registration of aerosol products that contain ODS, except 
for MDI. 
 

2. SOLVENT SECTOR  
 
At present there are no regulations controlling the use or sale of ODS solvents in Ecuador. Those 
in the solvents industry generally agree that there are alternatives available to replace all uses of 
ODS solvents. However, no product has the same properties as 1,1,1-TCA or CFC-113. Some 
companies continue to use ODS solvents because they are cheaper.  It is clear that while it 
remains legal to use these substances, companies will continue to do so. Some companies have 
raised concerns over the flammability and in some cases; toxicity of the replacements but this 
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appeared to be much less of a concern than price. Though consumption is very low, to phase-out 
the remaining use of ODS solvents, technical assistance and regulations will be required. 
 
2.1. TECHNICAL ASSISTANCE AND REGULATORY COMPONENTS 
 
At present there are no regulations controlling the use or sale of ODS solvents (CFC-113, CTC 
and 1,1,1-TCA) in Ecuador.  To ensure compliance with the control measures, all three 
chemicals will be included in the licensing system through annual import quotas. 
 
For 1,1,1-TCA and CTC, the Government will set up an exemption mechanism for applications 
that have not been identified under this study.  Exemption may be given however to some 
enterprises which meet criteria to be developed by the Government, including those uses 
exempted by the Montreal Protocol such as "laboratory and analytical uses".   
 
Early next year, the Government will double-check the usage of these substances and develop an 
action plan accordingly, to provide end-users of the technical assistance to shift to alternatives. 
 

3. FOAM SECTOR  
 

3.1. INVESTMENT COMPONENT 
 
Recipients and funding level.  Based on data provided by chemical suppliers and government 
agencies, the study identified several companies that still use CFCs within this sector, which can 
be divided in two groups: 
 

a) Medium size group: 5 companies were identified with an overall annual 
consumption of  21.23 MT of CFC–11 and 30.00 MT of CFC-12. Four companies 
within this group use CFC-11 as a blowing agent and one – Plásticos litoral – 
CFC-12 in the manufacture of extruded polystyrene foam 

 
b) Small size group: 8 companies were identified with an overall annual 

consumption of 4.2 MT of CFC-11. These companies deal with rigid and flexible 
foams in applications such as insulation for commercial refrigerators,  small 
trucks, seats of buses, piping insulation, etc. They do manual blending in a ratio 
depending on the density of the final product and they use premixed polyol 
mainly from United States, Colombia,  Mexico and Korea. Table 6.2 shows 
annual consumption in each case 

 
The total amount of CFC–11 imported in 2002 was 28.85 MT (11.98 MT as pure substance + 
16.87 MT contained in pre-mixed polyol). The survey result indicates that the remaining 
consumption of CFC-11 in the foam enterprises that have not received funding from the MLF is 
25.43 MT. The difference between reported values and actual ones is explained due to the fact 
that in the production of foams, most enterprises also use premixed Polyol. On average, the 
formulation in weight is: of 100 parts polyol, 35 parts CFC-11, 135 parts in weight of the 
Isocyanate. (74% Polyol;  26% CFC-11; 100% ISO) 
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Table 6.1 shows annual consumption for each company belonging to both groups. 
 
Table No 6.1 Annual Consumption by enterprise  

 
Companies Activity CFC–11 

(MT) 
CFC–12 

(MT) 
Location 

Médium size     
Marco Mora Rigid PU foam 7.50 0.00 Quito 
Verton Rigid / flexible 

PU foam 
7.33 0.00 Quito 

Rojas Cepero Rigid PU foam 1.40 0.00 Quito 
Plásticos Litoral Polystyrene foam 0.00 30.00 Guayaquil 
Ecua Espumas Flexible foam 5.00 0.00 Cuenca 
Subtotal  21.23 30.00  
Small size     
Simec Rigid Foam 0.50 0.00 Quito 
Esprom Flexible Foam 0.60 0.00 Ambato 
Piasa Flexible Foam 0.40 0.00 Latacunga 
Plastex Flexible - Foam 0.50 0.00 Quito 
Amoter Flexible/ Rigid 0.80 0.00 Quito 
Romott Flexible Foam 0.40 0.00 Cuenca 
PlastiMueble Flexible Foam 0.50 0.00 Cuenca 
Resiflex Flexible Foam 0.50 0.00 Quito 
Subtotal  4.2 0.00  

Total  25.43 30.00  
 
 

CFC-11 will be replaced by HCFC-141b and CFC-12 by hydrocarbons. The choice of technology 
is explained in detail in chapter 7. 
 
Funding mechanism. MICIP will invite all foam enterprises that are still using CFCs in their 
foam production to submit proposals for financial assistance for conversion to non-CFC 
alternatives.  Funding priority will be given to enterprises established before July 1995.  All 
proposals must provide information pertaining to non-CFC alternatives, baseline equipment, and 
equipment disposal plans.   All proposals must have conversion processes completed before the 
end of 2006 at the latest.   
 
Enterprises will be invited to submit proposals to MICP, not later than the 1 May 2004, to 
convert their existing facilities to CFC-free technology.  Proposals must include a list of new and 
old equipment items and safety devices, if any, and a specific completion date which cannot be 
later than December 2006.  The conversion plan must include a plan and method to render the 
old equipment unusable. 
 
The Government plans to phase out the remaining consumption of 25.43 MT of CFC-11 and 
30.00 MT CFC-12 used by the eligible companies in the foam sector by converting all of them to 
non-CFC alternatives and would like to request an amount of US$559,219 from the MLF. The 
funding level is calculated based on the ODP tons consumed by the remaining eligible 
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enterprises and the average cost-effectiveness levels of foam projects in relevant foam sub-
sectors that were previously approved for Ecuador and typical threshold values according to the 
sub-sectors. All of these foam enterprises except one, meet the conditions of being small-and 
medium-scale enterprises established by the ExCom (Dec. 25/56). Accordingly, in those cases 
where there is no previous reference fro approved projects for the country and meet this criteria,  
150% of the cost-effectiveness threshold levels are used for determining the funding levels 
(Table 6.2).  
 
Table No 6.2 Requested Funding for Remaining Foam Enterprises in Ecuador 
 

Sub-sector ODP tons 
Average C-E 

(US$/kg ODP) 
Funding Request 

(US$) 
Rigid Polyurethane Foam 
  Large enterprises 
  SMEs 

- 
9.4 

- 
13.04 

- 
$122,576 

Flexible PU Foam 
  Large enterprises 
  SMEs 

- 
7.90 

 
- 

9.345 
- 

$73,825 
Extruded Polystyrene Foam 
  Large enterprises 
  SMEs 

 
30.00 

- 

 
8.22 

- 

 
$246,600 

 
Multi-sector 
  Large enterprises 
  SMEs 

 
- 

8.13 
- 

14.295 

 
- 

$116,218 
Total 55.43  $559,219 
 
Assistance for any additional foam enterprises that may be identified during implementation of 
this plan will be covered by the funds already approved for this national CFC phase out plan. 
 

3.2. REGULATORY COMPONENT 
 

In addition to the recon version process, the Government will ban the use of CFC-11 in pre-
mixed CFC-11 polyol, through restrictions in the importation of this product. A task force 
comprising of chemical importers, polyol suppliers, major foam producers, COMEXI, and 
Customs will be established.  The main responsibility of this task force is to monitor distribution 
of CFCs and HCFC-141b in the foam sector.  A list of foam enterprises that are buying only base 
polyol or polyol mixed with additives will be developed.  With this list, MICIP will then be able 
to approach each of these enterprises to verify the types of blowing agents used in their 
processes. 
 

4. REFRIGERATION SECTOR 
 

4.1. DOMESTIC AND COMMERCIAL REFRIGERATION MANUFACTURING SUB-SECTOR 
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In Ecuador, all manufacturing facilities for domestic refrigeration have been converted to non-
CFC technologies. A small number of manufacturers and installation of commercial refrigeration 
equipment continues to use CFC-12 as the refrigerants and CFC–11 to make the insulating foam.  
These are all small operations and it is likely that there are still others of a similar scale, which 
have been identified by the national CFC phase out study.  A combination of assistance to the 
remaining enterprises, enforcement of existing regulations and, if needed, new regulations will 
be required to phase out all remaining consumption in this sector by the end of 2006. 
 

4.1.1. Investment Component. 
 
Recipients and funding level. The study identified seven eligible companies still using CFCs in 
the production of commercial refrigeration equipment with a total consumption of 3.72 ODP tons 
of CFCs per year. 
 
Commercial refrigeration sector includes the use of CFCs as refrigerant in display cases, food 
storage equipment, refrigerated transport (“reefer“ containers) and commercial cold storage 
facilities. Table 6.3 shows the identified eligible remaining companies in this sub-sector. 
 

Table No 6.3 Commercial Refrigeration. 
 

Company Location CFC-11 
ODP tons

CFC-12 
ODP tons

SEIMALSA Quito 0.50 0.50 
CRISMETAL Quito 0.00 0.44 
COLDMETAL Quito 0.35 0.31 
IND. CHIMBORAZO Riobamba 0.00 0.25 
VITRINAS CORONA Quito 0.00 0.20 
IRSA Latacunga 0.00 0.15 
FRIOS Cuenca 0.35 0.11 
Others on demand  0.00 0.56 
Total 1.20 2.52 

 
 
Funding mechanism. MICIP will invite all enterprises that are still using CFCs in their 
commercial production to submit proposals for financial assistance for conversion to non-CFC 
alternatives. Funding priority will be given to enterprises established before July 1995.  All 
proposals must provide information pertaining to non-CFC alternatives, baseline equipment, and 
equipment disposal plans. All proposals must have conversion processes completed before the 
end of 2006 at the latest.   
 
Enterprises will be invited to submit proposals to MICIP, not later than the 1 May 2004, to 
convert their existing facilities to CFC-free technology.  Proposals must include a list of new and 
old equipment items and safety devices, if any, and a specific completion date which cannot be 
later than December 2006.  The conversion plan must include a plan and method to render the 
old equipment unusable. 
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The Government plans to phase out the remaining consumption of 1.2 MT of CFC-11 and 2.52 
MT CFC-12 used by the eligible companies in the commercial refrigeration sector by converting 
all of them to non-CFC alternatives and would like to request a fund of US$57,493 from the 
MLF. The funding level is calculated based on the ODP tons consumed by the remaining eligible 
enterprises and the cost-effectiveness level of a foam project in the relevant sub-sector that has 
been previously approved for Ecuador, and typical threshold values for the sub-sectors. All of 
these refrigeration enterprises meet the conditions of being small-and medium-scale enterprises 
established by the ExCom (Dec. 25/56). Accordingly, in those cases where there is no previous 
reference fro approved projects for the country, 150% of the cost-effectiveness threshold levels 
are used for determining the funding levels (Table 6.4).  
 
Table No 6.4 Requested Funding for Remaining Foam Enterprises in Ecuador 
 

Sub-sector 
CFC-11 

ODP tons 

 
CFC-12 

ODP tons 

 
CE foam   

(US$/kg ODP)

 
CE Comm. Refrig. 

(US$/kg ODP) 
Funding 

Request (US$)
Commercial 
refrigeration 
  Large enterprises 
  SMEs 

- 
1.20 

 
 
- 

2.52 

 
 
- 

13.04 

 
 
- 

15.21 
- 

$57,493 
Total     $57,493 

 
Assistance for any additional enterprises in this sector that may be identified during 
implementation of this plan, will be covered by the funds already approved for this national CFC 
phase out plan. 
 

4.1.2. Regulatory Component 
 
Ecuador has banned the  import of CFC-12 refrigeration systems in April 2003. By the end of 
2006, the Government will enforce regulations to ban the use of CFCs in the manufacture of 
refrigeration systems. 
 
 
4.2. REFRIGERATION SERVICE SECTOR 
 
Ecuador has been in process of eliminating CFC consumption according to the Montreal  
Protocol control measures, and its use the refrigerant servicing sector still accounts for an 
important volume. As the restrictions to the imports of CFC-12 apply, the need for recovery & 
recycling activities is expected to increase proportionally. In this sense, a training program for 
technicians in good practices in refrigeration turns a key factor. 
 
The study identified the existence of 863 workshops that provide refrigeration services 
throughout the country. Considering that each shop has two technicians in average, a minimum 
of 1,726 technicians will require appropriate training in good practices in refrigeration. 
 
As many of the CFC replacements require different skills to use them and different specific 
knowledge of correct procedures, technicians in this sector must be retrained in order to handle 
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this transition process.  MICIP recognizes this and will work with national training providers to 
develop new courses that include information on new refrigerants, new lubricants and recovery 
and recycling activities. 
 
The proposed strategy is to provide assistance to service companies to ensure they have the skills 
to manage the transition to non-CFC refrigerants and adequate handling of the whole scope of 
refrigerants, thus tackling both ozone depletion and global warming concerns.  This will ensure 
that workers have the ability to successfully manage the transition to alternatives without 
significant adverse impact on the Ecuadorian economy. 
 
This training program would involve training in good practices in refrigeration for CFC and non-
CFC technologies, recovery and recycling and, specifically include training in retrofitting 
equipment to non-CFC alternatives, especially for domestic refrigerators.  The National CFC 
Phase-out Plan proposes that as well as receiving training, these workers or technicians would be 
able to purchase the equipment necessary to carry out servicing of non-CFC refrigeration 
systems and retrofits (such as vacuum pumps, pressure gauges and leak detectors) at a reduced 
price.   These actions will ensure that any CFC equipment still in operation in 2010, can in fact 
be serviced properly.   
 
4.2.1 Train- the-Trainers Program 
 
A train-the-trainer program will be developed by international and local experts from domestic 
and commercial refrigerator manufactures and technical institutes.  Training materials will be 
developed by using, to the extent possible, information already available in the country and 
materials already produced by UNEP.  All training materials will be prepared in the local 
languages.  The content of the training program should include how to properly repair CFC-12 
and HFC-134a refrigeration systems, including MACs, the need for proper labeling of all 
repaired units, and procedures for retrofitting CFC-12 refrigerators to non-CFC alternatives.  The 
duration for each train-the-trainer session should not be longer than 5 days. 
 
Once training materials are available, MICIP will invite potential training centers and technical 
institutes, including Government operated centers to submit a proposal to be "Authorized 
Training Centers" for this sub-component.  Before submitting proposals, copies of training 
materials including the overall objectives of this project component will be given to all potential 
training centers.  
 
Proposals submitted by training centers should provide information related to the competency of 
their staff members in charge of the training courses, descriptions of their existing facilities, 
proposed duration for its service technician training course (it should not be longer than 2 days), 
and how much they intend to charge service technicians.  Part of that cost will be covered by the 
next component (training of technicians). 
 
Based on this information, MICIP will select, in principle, 9 training centers  across the country 
to be their authorized training centers for this sub-component.  Potential training centers already 
identified are: National Polytechnic School (Quito), Superior Polytechnic School of the Coast 
(Guayaquil), Salesiana Polytechnic University  (Cuenca), Equinoccial Technological University 
(Santo Domingo), Babahoyo Technical University (Babahoyo), Luis Vargas Torres Technical 
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University  (Esmeraldas), Eloy Alfaro Technical University (Manta), Guayaquil Technical High 
School (Ambato), Petroecuador training centre (Nueva Loja). 
 
The local experts to assist MICIP in developing the training materials will carry out two five-
days workshops to train 18 trainers, two from each of the 9 selected training centers.  Training 
will include hand-on sessions.  At the end of training, participants will be required to take an 
examination.  Those who pass the examination will receive certificates from MICIP.  For those 
who fail they will be required to undertake make-up classes before certificates are given to them.   
The training centers will not receive basic equipment free of charge until all of their trainers have 
received certificates from MICIP. 
 
After completion of each training course, the authorized training centers will be obliged to 
provide MICIP with a list of all technicians who have passed their courses along with names and 
addresses of service shops that they are working with.  MICIP will develop a database containing 
names of the certified technicians and names and addresses of service shops and will publish 
names of the companies, which have qualified technicians, in news media as an incentive for 
participation.  
 
It is proposed that each of the participating training centers would receive two sets of basic 
equipment for training such as pressure gauges, vacuum pumps, refrigerant charging cylinder, 
recovery and recycling machines, and leak detectors. The selected authorized training centers 
will use these equipment items for training and certifying service technicians for the next four 
years (2006- 2009) with the intention of generating a sustainable momentum to keep the program 
running once this project is completed. A detailed budget is shown in Table 6.5. 
 
Table No 6.5 Train-the-Trainer Program in the Refrigeration Servicing Sector 
 

Description US $ 
Development and Production of Training 
Materials 

$10,000 

Training of trainers (2 five-days courses, 9 
persons for each course) by local experts 

$5,000 

Basic Equipment for 9 Training Centers (2 
sets each)* 

$94,500 

Sub-total $109,500 
Contingency 10% $10,950 
Total $120,450 
*Based on a standard cost of $5,250 
   
4.2.2 Training of refrigeration service technicians - Certification of Technicians 
 
There are at least 863 workshops that provide refrigeration services in Ecuador, comprising 
domestic, commercial and industrial refrigeration, air conditioning and MACs, and involving a 
minimum of 1,726 technicians in the country. To reach out this target group, MICIP will conduct 
a public outreach program including articles in newsletters, trade magazines and radios.  The 
objectives of the public outreach program are as follows: 
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•  To inform service shops of the need to phase out CFCs; 
•  To inform service shops of the future plan of MICIP to restrict the sales of CFCs only 

among those who have been trained on proper handling of CFCs; 
•  To inform service shops of the future import quotas of CFC-12; 
•  To provide service shops with information pertaining to how and where to obtain the 

training; 
•  To inform service shops of MICIP’s assistance to provide basic equipment (i.e. vacuum 

pumps, pressure gauges, and leak detectors) that is required for proper maintenance of 
HFC-134a refrigeration systems.  Assistance in a form of a financial subsidy for the 
procurement of basic equipment will be given to the service shops at which at least one of 
their technicians has already received training from one of the authorized training centers.  

 
At the same time, MICIP will carry out a local shopping procurement process in order to identify 
qualified suppliers to provide basic equipment items for this project.  Service shops that have at 
least one of their technicians trained and certified can contact one of the qualified suppliers in 
order to obtain the basic equipment. This topic is covered in item 4.3 Financial subsidy for 
refrigeration and MAC equipment tools. Qualified suppliers will ask for copies of training 
certificates, names of certified technicians, addresses and names of the service shops.   
 
Prior to delivery of the products, qualified suppliers will provide this information to MICIP, who 
will review this information against its database in order to verify whether technicians have 
indeed undergone proper training.   
 
Lists of service shops with certified technicians and with basic equipment for proper 
maintenance of refrigeration systems will be given to chambers of commerce of respective 
regions.    
 
It is proposed that the train-the-trainer program starts by mid 2004, and training for service 
technicians should start from mid 2005. A budget for this component is shown in Table 6.6. 
 
Table No 6.6 Training of refrigeration servicing technicians 
 

Cost Item 
Amount (US $) 

Local Organization of 70 workshops (25 
technicians per course * US$ 35 per 
person) 

61,250 

Training Material  15,000 
Sub-total 76,250 
Contingencies (10%) 7,625 
Total 83,875 

 
 
4.2.3. CHILLER- Servicing 
 
Because of the very high cost of chillers and their complexity, the servicing is usually carried out 
by dedicated service companies. Servicing of chillers is most common in the coast of Ecuador 
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where weather conditions require constant use of the equipment. The estimated annual use in the 
country for this sub-sector is 3 MT. 
 
The objective of this component is to provide technical assistance in these specific servicing 
activities. The National CFC Phase-out Plan proposes that as well as receiving training, these  
companies would be able to purchase the equipment necessary to carry out servicing of non-CFC 
refrigeration systems and retrofits (such as vacuum pumps, pressure gauges and leak detectors) at 
a reduced price.   These actions will ensure that any CFC equipment still in operation in 2010, 
can in fact be serviced properly and reduce emissions. 
 
Table 6.7 below, shows the estimated costs involved. 
 
Table 6.7 Costs involved for training in chiller servicing 
 

ITEM US$ 
Training  
Production of training material 15,000 
International / local experts 30,000 
Recovery & Recycling Equipment  
10 R&R machines + hoses ($2,950) 29,500 
10; 30 lb. refillable refrigerant cylinders with 2 ports and OFP ($65) 650 
10 leak detectors ($550) 5,500 
10 vacuum pumps ($950) 9,500 
10; 100 lb. refillable refrigerant cylinder with 2 ports and OFP ($380) 3,800 
10; 30 lb. refillable refrigerant cylinder with 2 ports without OFP ($65) 650 
Spare parts 2,000 
Sub total 96,600 
Contingencies (10% of Sub Total) 9,660 
TOTAL 106,260 

 
Training materials will be developed by using, to the extent possible, information already 
available in the country and materials already produced by specialized engineering institutions.  
All training materials will be prepared in the local language. 
 
It is important to allow the Government of Ecuador with flexibility in the use of these funds to 
partially subsidize all eligible companies in the country as the program progresses. 
 
4.2.4. Regulatory Component 
 
The Government does not intend to use this training scheme to introduce a formal accreditation 
or licensing scheme designed to limit access to refrigerants to licensed/certified technicians at 
this time.  It considers that this would be logistically difficult and too likely to promote the sale 
of CFCs on the black market where they are not controlled. It may reconsider this issue of 
certification once the majority of the technicians have been trained and registered with MICIP.  
 
No additional regulations are proposed for this sub-sector.  
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4.3. FINANCIAL SUBSIDY FOR REFRIGERATION AND MAC MAINTENANCE TOOLS  
 
One of the first priorities of this component is to avoid emissions of CFC refrigerants into the 
atmosphere, due to leaks and inappropriate servicing of refrigeration systems, as well as ensuring 
the future supply of recycled CFCs once the complete restrictions apply in the country due to the 
Montreal Protocol control measures. 
 
According to the study carried out by a consulting firm in 2002, 103 recovery and recycling 
equipment would be required to quickly address the servicing sector in Ecuador. 
 
To ensure that trained service technicians strictly follow the code of good practice when 
servicing refrigeration and MAC systems, it is important that financial assistance to enable 
service shops to purchase necessary equipment be provided to them.   
 
The level of subsidy should ensure that the available funds will be sufficient to provide the same 
number of maintenance tools to service shops for both the MAC and refrigeration servicing 
sectors.  Funding of the two sectors will be done in a phased approach, whereby the most 
important sector, in terms of ODP impact, will be addressed first. 
 
A data base to monitor recovered and recycled refrigerants will be established at MICIP in order 
to evaluate the progress of this component.  
 
Economic incentives will be developed in order to promote these activities in a sustainable 
manner. In order to address other environmental problems such as global warming, this strategy 
applies to non-CFC substitutes with global warming potential. 
 
Due to the high cost that would imply granting R&R equipment to each refrigerant workshop of 
country, this component focuses in cities with the most relevant ODS consumption. In this sense,  
183 workshops were identified, from which 103 would act as recovery and recycling centers. A 
logistics and communication system is foreseen to ensure proper operation of participants of this 
strategy.  Table No. 6.6 shows the distribution of the R&R equipment for each city.  
 
Additionally, one reclaiming center would be installed in the city of Guayaquil in order to 
provide that service in the country, for which an estimated support cost of US$100,000 is 
considered.  
 

Table No.6.6.  Proposed location of R&R Centers 
 

CITY 

Number of 
R&R 

Equipment 
Guayaquil 41 
Quito 22 
Manta 9 
Ambato 6 
Santo Domingo 6 
Esmeraldas 5 
Cuenca 5 
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Babahoyo 5 
Machala 2 
Nueva Loja 2 
TOTAL 103 

 
 
An average of 1 Kg of CFC-12 is expected to be recovered per machine per day. Considering 
280 working days in a year, the average annual recovered CFC-12 would be approximately 28.84 
MT. Assuming that 90% of the recovered chemical can be recycled, 26 MT of recycled CFC-12 
would be available through these equipments. However, impulse in the sector is expected 
through this program to render approximately 90 MT of recovered CFC-12 through the entire 
period 2005-2010. 
 
The application of the Recovery and Recycling component in the country will rebound in a rapid 
and sustained reduction in the consumption of CFC-12, indispensable for Ecuador meeting the 
2005 and 2007 reduction steps.  
 
Financial assistance in a form of a financial subsidy for the procurement of basic equipment will 
be given to the service shops at which at least one of their technicians has already received 
training from one of the authorized training centers. A specific criteria for the distribution of 
equipment among the workshops will be applied based on the number of units served per year 
and the volume of CFC-12 involved.  It is important to allow the Government of Ecuador with 
flexibility in the use of these funds to partially subsidize all eligible workshops in the country as 
the program progresses. This will allow a multiplying effect in the sector rendering impulse for 
the conversion of all workshops before 2010. A regulatory framework for ruling the servicing 
sector will be developed through this program.  
 
Table No 6.7, indicates the necessary budget for this component.  
 
 Table No 6.7  - R&R Machines and one reclamation center 
 

ITEM US$ 
Recovery & Recycling Equipment  
103 R&R machines + hoses ($2,950) 303,850 
103; 30 lb. refillable refrigerant cylinders with 2 ports and OFP ($65) 6,695 
103 leak detectors ($550) 56,650 
103 vacuum pumps ($950) 97,850 
103; 100 lb. refillable refrigerant cylinder with 2 ports and OFP ($380) 39,140 
103; 30 lb. refillable refrigerant cylinder with 2 ports without OFP 
($65) 

6,695 

Spare parts 20,000 
One reclamation center in Guayaquil 100,000 
Sub total 630,880 
Contingencies (10% of Sub Total) 63,088 
TOTAL 693,968 
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5. CAPACITY BUILDING AND TECHNICAL ASSISTANCE ACTIVITIES. 
 
In addition to technical assistance activities that are sector-specific, it is proposed that two 
additional capacity building and technical assistance activities are included in the national CFC 
Phase out plan.  These are: 
 
1. Project Implementation and Monitoring Activity; 
2. Customs Training. 
 
5.1.  Project Implementation and Monitoring Activity 
 
It is proposed that a project implementation and monitoring unit be established to  provide the 
Government with necessary support to carry out all activities proposed under this plan.  The 
national CFC phase out plan entails CFC phase out activities in the manufacturing sector, and 
training of a large number of small- and medium-scale service shops.  In total, this overall plan 
will involve CFC phase out activities in 20 enterprises and more than 860 servicing workshops, 
in addition to a series of activities to establish a policy and regulatory framework to support 
sustainable CFC phase out.   
 
Implementation of this proposed plan will involve a significant amount of administrative work to 
facilitate the development of the policy and regulatory framework, design and implementation of 
an import/export licensing system, identification of additional end-users, database of CFC users, 
development of enterprise-level project proposals, resource allocation for investment activities, 
public awareness activities, and other activities including necessary audit works.  
Implementation of this plan requires a project implementation and monitoring unit with full-time 
staff.   
 
The following activities, but not limited to, will be managed or carried out by the Project 
Implementation and Monitoring Unit: 
 
5.1.1. Regulations 
 
The project management team will assist MICIP to undertake the following:  
•  To assess the Government in the ratification of the pending Amendments to the Protocol. 
•  To design and implement a licensing system for controlled substances  
•  To develop sector specific phase-out schedules for CFC imports.  
•  To complete and amend the Ecuadorian tariff codes (HS system) to include codes for R-502 

and other mixtures containing CFCs as per WCO guidance.  
•  To prohibit the import of the substances known as "Other fully halogenated CFCs" (Annex B 

Group 1) in the Montreal Protocol. 
•  To develop an exemption regime to allow imports of prohibited substances for, as yet 

unknown, essential uses.  
•  To consider a prohibition on the import of disposable refrigerant containers in 2005 to reduce 

refrigerant loss at time of disposal and to reduce opportunities for smuggling. 
•  To issue a schedule for import quotas for each chemical in Annex A, Group I of the Montreal 

Protocol for 2004 – 2010. 
•  To ban the use of CFCs in manufacturing of products once this plan is completed. 
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•  To ban the use of CFC-11 in pre-mixed CFC-11 polyol; 
•  To include pre-mixed CFC-11 polyol in the list of restricted products whose imports require 

review and approvals of MICIP, once this plan is completed; 
•  To regulate R&R activities. 
 
5.1.2. Project Implementation 
 
The project management team will undertake the following activities under supervision of the 
MICIP: 
 
•  Prepare standard implementation procedures for eligible enterprises that would like to seek 

funding from the resources provided by the Multilateral Fund; 
•  Assist eligible CFC consuming enterprises prepare proposals to obtain financial support from 

the funds provided by the Multilateral Fund to phase out their use of CFCs; 
•  Arrange technical support, on a need basis, to assist enterprises to identify appropriate non-

ODS technology; 
•  Review and approve proposals submitted by eligible enterprises; 
•  Co-ordinate the establishment of the networks of authorized training centers for the 

refrigeration and MAC servicing sectors; 
•  Facilitate the selection of qualified suppliers to supply tools and equipment for MAC and 

refrigeration servicing sectors to service shops; 
•  Provide MICIP with recommendations on the level of subsidy for MAC and refrigeration 

servicing tools and R&R machines; 
•  Develop and maintain a database of refrigeration and MAC certified technicians including 

names and addresses of service shops that already have their technicians trained; 
•  Prepare an annual progress report of the overall implementation of the national CFC phase 

out plan in accordance with any ExCom procedures for this task; 
•  Assess the possibility of imposing a duty on the import of all CFCs to increase their market 

price and to provide an increased incentive for implementing border controls;  
•  Investigate options for using licence fees to raise revenue to assist with phase-out of CFCs in 

the service sector. 
 
5.1.3. PUBLIC AWARENESS 
 
The project management team will undertake the following tasks under supervision of the 
MICIP: 
 
•  Disseminate information related to the Government’s policy to phase out CFCs in the 

manufacturing sector by the end of 2006; 
•  Inform the industry of the availability of funds provided by the Multilateral Fund to support 

CFC phase out in Ecuador; 
•  Raise public awareness of the environmental and economic impact of  ozone layer depletion 

to the public via newsletters, news articles, seminars, radio spots; 
•  Organize a promotional program to encourage the public to have their refrigeration and MAC 

systems repaired by certified technicians; 
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•  Undertake the public outreach programs for the refrigeration and MAC servicing sectors as 
described in the previous sections. 

 
Table No 6.8 a   Project Implementation (2004 – 2008)* 
 

Description US $ 
Regulatory and Policy Support 60,000 
Project Implementation and Management 
(including experts’ fees) 

120,000 

Public Awareness  50,000 
Sub-total 230,000 
Contingency 10%   23,000 
Total 253,000 
*After the end of 2008, remaining tasks will be carried out by the National Ozone Unit 
 
 
5.1.4. MONITORING 
 
The project management team will assist MICIP to carry out the following tasks: 
 
•  Set up a web site with a list of importers, their annual quotas, and the actual amount already 

imported within the current calendar year; 
•  Update the information on the actual amount of imported CFCs with the Custom Department 

on a quarterly basis; 
•  Monitor import of HFC-134a, HCFC-22, and HCFC-141b; 
•  Train MICIP state officers to identify and monitor CFC use at the enterprise level; 
•  Inspect warehouse of CFCs, HCFCs, and HFC-134a importers; 
•  Report any incidents of illegal import of CFCs; 
•  Carry out safety and technical audits of all projects undertaken under this plan; 
•  Update the consumption data at the end-user level once every two years and prepare a 

revised strategy, if necessary, for MICIP; 
•  Prepare progress reports and annual work plans for submission to the ExCom; 
•  Maintain good account of all the expenditure incurred by this project. 
 
 
Table No 6.8 b   Project Monitoring  (2004 – 2008)* 
 

Description US $ 
Monitoring Activities 50,000 
Contingency 10%   5,000 
Total 55,000 
*After the end of 2008, remaining tasks will be carried out by the National Ozone Unit 
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5.2. CUSTOMS TRAINING PROGRAM  
 
Ecuador does not produce any CFCs, therefore all of its CFC consumption must be imported.  It 
follows that border controls will be vital to ensure that the Government’s policies are 
implemented.  In particular it will be important to ensure that CFCs are not smuggled into 
Ecuador. If illegal imports of CFCs become common or widespread, it will undermine the whole 
CFC NPP by postponing the phase-out and by penalizing those who remain law abiding.  
 
It is, by definition, impossible to get an accurate picture of the amount of CFCs that might be 
being imported illegally into Ecuador. If Ecuador is to phase out its CFC use successfully there is 
an urgent need to train customs officers in recognizing CFCs and to provide them the equipment 
to detect them.  
 
To strengthen the effectiveness of the import control systems for CFCs, it is proposed that a 
train-the-trainer program be provided to the Customs Administration Office in Guayaquil 
(national headquarters).  It is expected that training of Ecuadorian Customs Officers will initially 
need to be provided by overseas experts that are familiar with illegal trafficking of CFCs, but 
following the initial training a specific course will be developed for Customs. This "train-the 
trainers" training will commence in 2005, once the import/export licensing system proposed in 
this plan is already in force.   
 
It is unlikely to be practical or necessary to provide formal training to all customs officers. 
Groups of officers from each of the ports will be trained. This training should take three or four 
days to complete and will include Ecuadorian legislation, the Montreal Protocol recognition of 
packaging and storage containers and training in the use of the CFC detection equipment. This 
training course will be included as part of the standard curriculum of the institute. 
 
To strengthen the enforcement capacity of the Customs officers, it is proposed that two 
refrigerant identifiers be given to each of the  major port/entry points across the country and the 
training institute of the Custom Department.  It is also important to ensure that there is at least 
one laboratory in Ecuador that can carry out a legally valid test to determine what any gas 
suspected might be.  This testing can be done by most analytical testing laboratories.  It will not 
be necessary to establish a dedicated facility. There may be some costs to establish calibrations 
for testing equipment at an existing laboratory. These are estimated at US$10,000. 
 
Estimated costs for initial “train the trainers” workshop for the Customs Service, development of 
training course and sampling  procedures are US$55,000 ($20,000 for development of training 
course, $20,000 for international experts, $10,000 for national experts and $5,000 for teaching 
material). In addition, each port will require a hand held testing device that can distinguish 
between various refrigerant types.  According to the Customs Office there are nine official points 
of entry into Ecuador. Each of the 9 designated points of entry will be allocated two detection 
devices which are estimated to cost around US$ 1,500 each. In practice not all ports will be used 
to import CFCs and it is likely that the Customs Service may allocate more detection equipment 
to the seven main shipping ports where the bulk of CFCs are imported through.  A decision on 
the best method of allocation of the detection equipment will be made by the Customs service in 
consultation with the international technical expert.  
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The development of the training courses, the selection of candidates and the distribution of 
detection equipment, training material and advice will be done in consultation and full co-
operation with the Customs Department. 
 
Table No 6.9 Custom Training Program 
 

Description US $ 
Development of Training Course and Sampling Procedures $20,000 
International Expert (Fees, Travel, Per Diem) $20,000 
National Experts $10,000 
Teaching material  $5,000 
ODS Identifier Kits (2x9x $1,500) $27,000 
Calibrations for Testing Equipment at an Existing Laboratory $10,000 
Sub-total $93,000 
Contingency 10%  $9,300 
Total $101,300 
 
To improve enforcement,  the relevant Government agencies, including MICIP, COMEXI,  
Statistics and Customs have agreed to establish a group to meet regularly to discuss issues 
relating to controls on imports of CFCs and to allow rapid dissemination of information on any 
illegal imports among the enforcement agencies.  
 
As well as increasing their own actions to enforce controls, MICIP also intends to investigate 
using its local state officers to enforce controls, especially those relating to requirements that 
workshops must have CFC recovery and recycling machines. 
 
The training program will start once the country Licenses System is strengthened, in order to 
qualifying the customs officers in those control measures, as well as in the identification of 
chemicals. 
 
The training program will be started approximately six months after the approval of the project 
and it is needed that the CFCs import licenses system is legally in validity.  
 
This component will be carried out in the permanent training division of the Customs 
Administration and will be included as a routine training program after the project is completed. 
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CHAPTER 7  
JUSTIFICATION FOR SELECTION OF ALTERNATIVE TECHNOLOGY AND 

ENVIRONMENTAL ASSESSMENT 
 

1.  AEROSOLS 
No funds are requested for this sector since there are no eligible companies remaining still using 
CFCs in Ecuador in this sector.  

2. FOAM 
 
2.1. Rigid foam 
 
 
The presently available ODS phase out technologies for rigid polyurethane insulating foams are: 
 

CLASSIFICATION LIQUID TECHNOLOGY GAS TECHNOLOGY 
LOW ODP TECHNOLOGIES  
(“INTERIM”) 

HCFC-141b 
HCFC-141b/22 

HCFC-22, -142b 
HCFC-22/142b 

NON-ODS TECHNOLOGIES  
(“PERMANENT”) 

(CYCLO)PENTANE, WATER, 
HFC-365, HFC-245fa  

 
HFC-134a 

 
The selection of the alternative technology is governed by the following considerations: 
 

a) Proven and reasonably mature technology 
b) Cost effective conversion 
c) Local availability of substitute, at acceptable pricing 
d) Support from the local systems suppliers 
e) Critical properties to be maintained in the end product 
f) Meeting established standards on environment and safety 

 
The following is a discussion of the mentioned technologies: 
 
HCFC-141b has an ODP of 0.11.  Its application is proven, mature, and relatively cost-effective 
and systems that fit the enterprise’s applications are locally available.  HCFC-141b can, 
however, be destabilizing in higher concentrations, being a strong solvent, which would lead to 
the need to increase the foam density.  Being an interim option, its application would only be 
recommended if permanent options do not provide acceptable solutions. 
 
HCFC-22 has an ODP of 0.05 and is under ambient conditions a gas.  It is not suitable for spray 
foam/slabstock applications.  Its insulation value is somewhat less than with HCFC-141b.  
 
HCFC-141b/HCFC-22 blends can reduce the solvent effect of HCFC-141b alone and therefore 
allow lower densities while maintaining acceptable insulation values. The technology is not 
proven for spray foam applications.  Being an interim option, the same restrictions as for HCFC-
141b would apply. 
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(CYCLO-) PENTANE meets all selection criteria. The use of hydrocarbons is a preferred 
solution when feasible from a safety and cost effectiveness standpoint.  The relatively high 
investments for safety costs tend to limit pentane use to relatively large CFC users.  In addition, 
the use of pentane is limited to those enterprises whose facilities can be adapted to meet safety 
requirements, and can be relied on to maintain safe operations.  While it may be applicable—
albeit connected with high investments and density limitations—for the slabstock operation, it 
cannot be used—and never has been used—for (on-site) spray foam applications, where ever-
changing ambient conditions never could provide for the required safety.  
  
WATER-BASED systems are an alternative in cases where pentane is not feasible due to safety 
concerns, cost efficiency or availability.  Water-based systems are, however, more expensive (up 
to 50%) than other CFC-free technologies due to reductions in insulation value (requiring larger 
thickness) and lower cell stability (requiring higher densities).  They are also currently not 
available in the regional area.  Water-based formulations tend to be most applicable in relatively 
less critical applications, such as in situ foams and thermo ware.  In sprayfoam, while in 
principle feasible, it is reported that the current technology does not allow for overhead spraying 
and is therefore limited.  For boxfoam, the technology is not applicable, as it would lead to an 
unacceptably high increase in the reaction temperature, leading to severe scorching and even 
spontaneous combustion. 
 
LIQUID HFCs do not meet requirements on maturity and availability.  However, trials show that 
systems based on these permanent options would be feasible in spray foam as well as slabstock.    
 
HFC-134a is under ambient conditions a gas.  It is not offered in the applicable regional area as a 
premixed system and would require an on-site premixer.  It is not suitable for spray foam 
applications.  It is also less energy efficient, and expensive compared to most other technologies.  
 
2.2. Flexible foam 
 
The following technologies have been considered for the flexible polyurethane foam conversion: 
 
The use of methylene chloride has been for long the standard replacement technology for the use 
of CFCs in flexible PU slabstock/box foam.  Its use has been only limited by regulatory 
restrictions based on its perceived toxic character and processing problems when used in large 
amounts. 
 
Recently more regulatory restrictions have emerged on the emissions of MC as well as on 
allowable workplace concentrations, leading to active searches for replacements.  In slabstock, 
the emergence of liquid carbon dioxide (LCD) is quickly replacing any residual CFC use as well 
as MC in most developing countries.  This technology does not yet apply to boxfoam, where the 
recent introduction of low index/additive (LIA) technology shows some promise for, at least a 
partial, replacement of CFCs/methylene chloride. 
 
Enterprises will be informed by the sector expert of the available technical options.  If methylene 
chloride is selected as an alternative technology, enterprises will be required to implement 
necessary safety measures to ensure occupational health safety of workers. 
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2.3. Integral skin  
 
The following technologies have been considered for the integral skin foam conversion: 
Accepted ODS phase out technologies for integral skin moulded foam are: 
 

CLASSIFICATION TECHNOLOGY 
LOW ODP TECHNOLOGIES 
(“INTERIM”) 

HCFC-141b, HCFC-22 

ODS-FREE TECHNOLOGIES 
(“PERMANENT”) 

PENTANE, ALL WATER 
BLOWN, HFC-134a, 
HFC245fa 

 
The selection of the alternative technology would be governed by the following consideration: 
 

a) Proven and reasonably mature technology; 
b) Cost effective conversion; 
c) Local availability of substitute, at acceptable pricing; 
d) Support from the local systems suppliers; 
e) Critical properties to be maintained in the end product; 
f) Meeting established standards on environment and safety. 

 
HCFC-22 and HCFC-141b are interim solutions, and as such are regarded as intermediate steps 
to a final solution.  Companies may use HCFC-141b, where necessary, as an interim since it is 
commercially available and reasonably priced. 
 
In the permanent solutions, pentane is a technologically feasible alternative, but would require 
extensive and costly safety modifications to implement.  The use of pentane, in the case, would 
be prohibitive from the safety cost standpoint.  Gaseous HFCs are used in the United States 
extensively for shoe soles and steering wheels.  Economically, water-blown foams are a more 
attractive option than systems employing either HCFCs or HFCs, even though water-blown is 
more costly than CFC-11 blown foams.  In addition, carbon dioxide, the resulting blowing agent 
from the water-blown technology, has no ODP, making water blown the most favorable final 
solution. 
 
It should be noted that in some individual cases, methylene chloride has been utilized as an 
effective solution, but due to processing concerns, it cannot be seen as an overall permanent 
solution. 
 
2.4. Extruded Polystyrene foam 
 
The presently available alternative blowing agents for PSR foam sheets are: 
 

Type Cost ODS Technical 
Suitability 

Flammability 

1. HCFC-22 High 0.05 Possibly * 
Thin sheet 
products 

Nil 
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2. HCFC-142B High 0.06 Possibly * Some 
3. HCFC-142B/22 (60/40) High 0.055 Possibly * Nil 
4. HFC-134A V. High Nil Very difficult * Nil 
5. HFC-152A V.V. High Nil Difficult *  High 
6. Normal Pentane Low Nil No High 
7. ISO-Pentane Low Nil No High 
8. Normal Butane Low Nil OK High 
9. ISO-Butane Low Nil OK High 
10. CO2 Low Nil Not suitable at 

low density. 
Difficult 
technology 

Nil 

* Few practical references exist for thin sheet foams at low density (25-30 kg/m3). 
 
These materials can be classified into: 
 

a) HCFC 
b) Hydrocarbons 
c) Inert Gases 

 
The overall long-term acceptability of the HCFC products is uncertain and a disruptive 
production conversion at this stage followed by another in a few years time was considered 
unacceptable. 
 
To this end, the use of HCFC-22, HCFC-142B/22, HCFC-134a or CO2 could be considered as 
possible alternatives. 
 

(a) HCFC-22 (ODS 0.05) could be viable for thin sheets subject to trials 
(b) HFC-134a (ODS Nil) while now technically accepted in PSR applications. It is generally 

considered difficult and expensive. 
(c) CO2 is only viable in higher density foams (250 kg/m3 and above) and would not form a 

technically viable solution for this type of machine with the current product density 
requirements. 

 
Hydrocarbon alternative:  This alternative could be selected by the company as their preferred 
option due to the low formulation cost. There are three possibilities: 
 

i. 96% purity deodorized Iso butane 
ii. 96% purity deodorized Normal butane 
iii. blends of Iso and Normal butane with propane content 
 

The preferred hydrocarbon option would be 96% N-butane as there is an established history of 
its use within Europe. Normal butane must be free of Mercaptan.  
 
The selection of the alternative technology is governed by the following considerations: 
 

g) Proven and reasonably mature technology 
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h) Cost effective conversion 
i) Local availability of substitute, at acceptable pricing 
j) Support from the local systems suppliers 
k) Critical properties to be maintained in the end product 
l) Meeting established standards on environment and safety 

 
The following is a discussion of the mentioned technologies: 
 
In accordance with the Study on Safety Costs (UNEP/Ozl.Pro/ExCom/25/54) and common 
practice for conversion and operation of the extruded polystyrene foamed sheets production 
technology using HC as blowing agent, the following industrial safety related issues should be 
taken into consideration: 
 
Approximately up to 60% of the blowing agent (butane) is emitted into the atmosphere during 
the extrusion process at the section between the die head and winding unit where take off 
cylinders and calibrating ancillary equipment is located. The section is approximately 5 m long 
and must be open and cooled by air. 
 
One of the most hazardous zones is around the die head, due to the high emission of butane at 
this unit. 
 
Due to the high probability of the polymer blocking inside the extruder (solidification in the case 
of electricity cut off, cooling problem of the extruder, mechanical defects, etc) butane can be 
detected in the feeding section of the extruder. 
 
The remainder of approximately up to 40% of butane will be emitted into the atmosphere during 
storage of the final products. The speed of the emission process depends on the ambient 
temperature in the technological storage area. In the non-heated warehouses the emission process 
can last up to two weeks. 
 
A safety certification of the plants converted to a hydrocarbon blowing technology is normally 
required by national rules and regulations. It is also required by the insurance regulations. 
 
In addition to the industrial safety arrangements, human health related precautions should also be 
taken into account, as follows: 
 
The national and international standards for food products packaging require application of high 
purity (food grade) of the packaging materials. Therefore, the butane supplying system must 
have a purification unit (molecular sieves based) to ensure separation of impurities (e.g. 
mercaptans and other sulphur containing impurities) or to use butane of high purity. 
 
In view of the above mentioned reasons and taking into account the actual conditions at the 
factory, the following technical and other safety related arrangements are foreseen: 
 

1. The primary extruder’s feedthroat, screen changer, cooling extruder’s sealing assembly, 
die head, sizing mandrel, take off and winding unit should be encapsulated or provided 
with an exhaust and ventilation system, connected to the central ventilation gas detectors, 
fans, air flow sensors, CO2 fire protection unit, etc. 
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2. All major electrical devices in the extrusion area including motors and control cabinets 
must be ventilated with “fresh air” from outside of the factory. All minor electrical 
devices should be replaced with “explosion proof” ones if this is cheaper than ventilating 
them. 

3. The foam rolls should be stored for at least two days prior to thermoforming in a separate 
semi-open technological storage facility, designed in accordance with the safety standard 
requirements and the production capacity of the factory. All foam rolls should remain in 
this storage area until just prior to thermoforming. 

4. The complete ventilation system for the production area and the butane pumping 
room/building will be designed by a specialized general supplier and fabricated locally. 
The butane high-pressure pump room/building must be separate from the main factory 
and should only be accessible from outside the factory. 

5. The safety certifications of the converted factory will be done under the supervision of a 
tird party to be nominated by a general contractor/supplier of equipment and engineering 
services. 

6. The automatic fire fighting system at the production area should be based on 
CO2/powder sprinklers. The system can be based on water sprinklers at the technological 
storage area. A standby auto-start pump should be installed to operate the sprinkler 
system in the event of a power failure. 

 
According to common international practice of safety certification of similar industrial 
plants, an independent certification party is involved in all stages of the conversion process 
including: 
 

- Certification of a technical specification of the production equipment, process 
control and safety instrumentation, ventilation and expendable materials. 

- Certification of relevant electrical, mechanical and civil engineering drawings as 
well as of operational, maintenance, safety and training manuals. 

- Supervision of the equipment installation and commissioning (to be decided by 
the party). 

- Safety inspection of the converted production premises and issuance of a safety 
certificate for the factory. 

 

3. SOLVENT 
 
No funds are requested for this sector since there are no eligible companies remaining still using 
CFCs in Ecuador in this sector. Technical assistance for the selection of alternatives for solvent 
cleaning applications will be determined during the implementation and as part of the National 
CFC Phase out Plan.  The report of the Solvents, Coatings, and Adhesives Technical Options 
Committee will be used as a guidance for selecting alternatives.  All proposed alternative 
technologies would be reviewed by experts in this sector to ensure that all environmental, health, 
and safety requirements are adequately addressed. 
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4. COMMERCIAL REFRIGERATION  
 
4.1. Refrigeration 
 
The following are common possible substitutes for CFC-12 in commercial refrigerators: 
 
 HCFC-22 
 
  Advantages: 

•  Low GWP 
•  Compatible with mineral oil 
•  Widely used for many years 

 
Disadvantages: 

•  High discharge temperatures require special engineering 
•  Small ODP 

 
HFC-134a 
 
 Advantages: 

•  Zero ODP 
•  Non-flammable 
•  System capacity and efficiency unchanged when a specially optimized 

compressor is used. 
 

Disadvantages: 
•  Special material required for system drier 
•  New compressors required 
•  Special lubricant required (polyol ester). It is very hygroscopic and attacks 

some seal and motor insulation materials 
•  Significant GWP 

 
Hydrocarbons 
 
 Advantages: 

•  Same CFC-12 compressors could be used. 
•  Mineral oil can be used with hydrocarbons 
•  Zero ODP and GWP 

 
Disadvantages: 

•  Flammable 
•  Design modifications required for safe operation 

 
Conclusion 
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Taking all of the above factors into account it is decided that HFC-134a is the most appropriate 
choice for small and medium scale enterprises.  All of the different components and materials 
required such as the compressor, polyol ester oil, and charging equipment have been developed 
for HFC-134a, the use of which is firmly established in developed countries.  Additionally, all of 
the equipment and technical support required to switch to HFC-134a is widely available in the 
country. 
 
4.2. Foam 
 
Several blowing agents exist that in principle could be used to replace CFC-11 in commercial 
refrigerator production: 
 
 HCFC-141b 
 
  Advantages: 

•  Very low flammability 
•  Widely use in the US and Japan 
•  Extensive training not necessary 
 

Disadvantages: 
•  Incompatible with some cabinet liner material 
•  Small ODP 
•  Export potential is reduced – some W. European countries prohibit the 

import of products containing HCFCs. 
 
HFC-134a 
 
 Advantages: 

•  Zero ODP 
•  Non-flammable 
•  Compatible with all cabinet liner material 
•  No tendency to condense 
 

Disadvantages: 
•  Special mixing equipment required 
•  Higher thermal conductivity than CFC-11 
•  Poor solubility in polyols 
•  Significant GWP 
•  Expensive 

 
Cyclopentane 
 
 Advantages: 

•  Zero GWP 
•  Cyclopentane equipment can be used with other blowing agents if need arises. 
•  Low cost 
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•  Only 70% pure cyclopentane is required.  Higher purity levels do not improve 
heat insulation characteristics. 

 
Disadvantages: 

•  Explosive in concentrations of 1.5% - 8.7% with air. 
•  Insulation needs to be increased by 5% to achieve the same thermal 

conductivity as CFC-11 blown foam. 
•  Special equipment and safety precautions are required. 

 
Conclusion 
 
Considering the foregoing, HCFC-141b is selected as the blowing agent for the remaining SMEs, 
which are part of this plan.  Cyclopentane would have been ideal from an environmental point of 
view, but is rejected as uneconomical and impractical given the scope and nature of the 
operations at these enterprises.  The Government of Ecuador will review the use of HCFC during 
the implementation of this plan.  If HCFC-141b is the only possible solution, the Government 
agrees not to seek further funding from the Multilateral Fund to switch to a non-ozone depleting 
technology, such as cyclopentane, in the future. 

 
5. GOVERNMENT’S STATEMENT ON THE USE OF HCFCS AS INTERIM 

SOLUTIONS 
 
Ecuador is fully aware of the ExCom requirements pertaining to the use of HCFC.  The 
Environmental Management Unit of MICIP will review the use of HCFC during the 
implementation of this national CFC phase out plan.  Ecuador has a preference for non-ODS 
substances and will enforce the general policy when possible. 
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CHAPTER 8 
 

COSTS OF NATIONAL CFC PHASE OUT PLAN 
 

ACTIVITIES No. OF  
ENTERPRISES 

ODP Tons REQUESTED 
AMOUNT US$ 

CFC phase-out in the foam sector 13 55.43 559,219.00 
CFC phase-out in the commercial 
refrigeration manufacturing sector 

7 3.72 57,493.00 

Train-the-Trainer Program in the 
Refrigeration Service Sector  

9 NA 120,450.00 

Train and Certification of 
Refrigeration Service Technicians 
(70 seminars for 1730 technicians) 

863 NA 83,875.00 

Training in chiller sector  2.55 106,250.00 
Financial Subsidy for Purchasing 
Refrigeration Servicing 
Equipment and R&R machines 

183 26.8 693,968.00 

Customs Training Program 9 NA 101,300.00 
Project implementation    253,000.00 
Project Monitoring   55,000 

TOTAL   2,030,555 
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CHAPTER 9  
NATIONAL CFC PHASE OUT SCHEDULE FOR ECUADOR 

 
The Government of Ecuador will assess the actual import quotas required for local supply 
announce an import schedule for Annex A, Group I, chemicals for 2004 – 2010 within 12 
months after funding for this national CFC phase out plan has been approved by the ExCom.  
Table 9.1 shows the maximum limit for quotas for each year. The remainder controlled 
substances will be included in the licensing system to ensure compliance with control measures. 
 
No import licenses will be given to new importers.  The proposed annual quota will be 
distributed among existing importers (the full list of importers that are currently importing CFCs 
to Ecuador is included in Annex 1).   
 

Table No. 9.1.  Maximum Import Quota for Annex A, Group I Chemicals 

Import Quota 2004 2005 2006 2007 2008 2009 2010 
Annex A, Group 
I (MT tons) 

328 164 164 49 49 49 0 

  

Table No. 9.2.  Import Quota for Annex B, Group I Chemicals 

Import Quota 2004 2005 2006 2007 2008 2009 2010 
Annex B, Group 
I (MT tons) 

0 0 0 0 0 0 0 
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CHAPTER 10  
IMPLEMENTATION AND MONITORING 

 

1. INTRODUCTION 
 
The National CFC Phase out Plan in Ecuador employs a phase out strategy based on a 
combination of policy and regulatory support, investment and non-investment activities, 
including public awareness and other supporting measures.  Instead of a traditional approach 
where enterprises are identified and individual projects prepared for each individual enterprise, 
the national CFC phase out plan requires enterprises to be proactive and apply for funds based on 
rules and guidelines established as part of this program, consistent with MLF funding principles.   
 
According with the social and economic composition of the country people, activities only 
guided to achieve people's commitment are not enough to get the Plan objective. In addition a 
group of norms and regulations are required in order to allow in the first place, the control of 
substances import, preventing the participation of new importers in the market, establishing 
shares of production for the existent and regulating the users consumption through of economic 
incentives to replace with technology CFC free in the foams sector and in the refrigeration 
equipment manufacture. 
 
The national CFC phase out plan covers a number of sectors and sub-sectors with different 
profiles. Phase out approaches are sector and sub-sector specific.  The Environmental 
Management Unit of MICIP and the relevant industry sectors have agreed the national 
implementation modality for the different sectors and sub-sectors.  The national CFC phase out 
plan also sets specific milestones to be achieved before MLF funds can be provided to Ecuador.   

2.  NATIONAL IMPLEMENTATION AND FINANCING MODALITIES 
 
It’s required a full grant financing for activities as foam sector, commercial refrigeration, train-
the-trainers refrigeration service programs, Customs training, and other activities.  
 
(a) Advertising and promotion of the MLF funding and CFC phase out program will be done 

through workshops, broadcasters, national newspapers and trade magazines.   All enterprises 
in these sectors will be invited to attend the project preparation workshops.  At these 
workshops, the project management unit (to be appointed by the Environmental Management 
Unit of MICIP) will provide training to enterprises on how to prepare project proposals; 

(b) For enterprises that require technical assistance to identify suitable non-ODS alternatives, 
they should submit their request to the Environmental Management Unit of MICIP.  Sector 
experts would be hired as appropriates to assist these enterprises in selecting appropriate non-
ODS technologies and/or alternatives; 

(c) All enterprises are invited to submit requests for funding in line with the MLF guidelines (no 
production expansion nor technology upgrade, funding requests must exclude export 
components).   Priority will be given to the most cost-effective proposals.  In case, phase out 
costs requested by enterprises exceed the funding approved by the MLF, funding will be 
capped at the average level of cost-effectiveness of previously MLF approved projects in 
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respective sectors or sub-sectors.  In case there are savings, the remaining funds will be used 
for financing additional enterprises that are not included in this plan; 

(d) Enterprises are required to submit their proposals before 1 May 2004;   
(e) Each enterprise is required to provide detailed information regarding baseline situation and 

CFC consumption.  Before signing contracts, the information provided by enterprises will be 
verified by the project management team. 

 
 
3. IMPLEMENTATION SCHEDULE 
 

Table No 10.1.  
Implementation Schedule                             
                             
Task 2004 2005 2006 2007 2008 2009 2010 
  Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
Investment Projects in the Foam 
Sector                                    
(i) Contract signed X X                                  
(ii) Equipment delivered   X X X                               
(iii) Test and trials     X X X X X                           
(iv) Announce ban on CFC use in the 
foam sector           X X                        
(v) Activity Completed            X                        
Investment Projects in the 
Commercial Refrigeration Sector                                    
(i) Contract signed X X                                  
(ii) Equipment delivered   X X X                               
(iii) Test and trials     X X X X X                           
(iv) Announce ban on CFC use in the 
refrigeration sector           X X                        
(v) Activity Completed            X                        
Refrigeration Servicing Sector                                                         
(i) Train-the-Trainer Program    X X X X X                       
(ii)Training of Service Technicians        X X X X X X X X X X X             
iii) Training chillers  X X X X X X X X X X X                 
(iv) Procurement of Refrigeration 
Service Tools and R&R machines        X X X X X X X X X X X X X X         
Project Management Unit                                   
(i) Implementation Assistance X X X X X X X X X X X X X X X X X X X X         
(ii) Public Awareness Activities X X X X X X X X X X X                  
(iii) Regulatory Support X X X X X X X X X X                   
(iv) Monitoring X X X X X X X X X X X X X X X X X X X X         
(v) Activity Completed                    X         
Customs Training Program                             
(i) Development of a Training Course     X X                       
(ii) Train-the-Trainer Program       X X X X                   
(iii) Procurement of Equipment      X X X                     
(iv) Enforcement      X X X X X X X X X X X X X X X X X X X X X X X
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4. CASH-FLOW FOR THE NATIONAL CFC PHASE OUT PLAN FOR ECUADOR  
 
Table No. 10.2 Cash-Flow for the National CFCs Phase out Plan in Ecuador 
 

Description 
Total Request 

(US$) 2003 2004 2005 2006 2007 2008 2009 2010 
Investment Projects – 
Foam 559,219 559,219        
Investment Projects - 
Comm. Refrigeration 57,493 57,493        
Train-the-Trainer - Ref. 120,450 120,450        
Train of  service 
Technicians 83,875   83,875      
Training chillers 106,250  53,125 53,125      
Financial Subsidy for 
Purchasing Refrigeration 
Servicing Equipment and 
R&R machines 693,968   231,323 231,323 231,323   

 

Project Implementation  253,000 42,167 42,167 42,167 42,167 42,167 42,167   
Project Monitoring 55,000  9,166 9,166 9,166 9,166 18,333   
Custom Training 101,300   101,300      

Total 2,030,555 779,329 104,458 520,956 282,656 282,656 60,500   
 
 
5. KEY PROJECT IMPLEMENTATION MILESTONES   
 

Milestone Performance Target Amount (US$) 
1st Tranche (2003) The national CFC phase out plan approved by 

ExCom.   
779,329 

2nd Tranche (2004) CFC import in the previous year is within the 
respective limit proposed under this plan; 
Criteria and procedures for seeking financial 
support for investment projects completed and 
distributed to eligible enterprises 

104,458 

3rd Tranche (2005) Import control policy in place and operational 
(import quota of CFCs from 2005 – 2010) 

520,956 

4th Tranche (2006) CFC import in the previous year is within the 
respective limit proposed under this plan; 
Training workshops in refrigeration in execution 

282,656 

 5th Tranche (2007) Ban on the use of CFCs in the manufacturing 
sector in 2005 is in place; 
All CFC phase out activities in manufacturing 
sectors completed. 

282,656 

 6th Tranche (2008) CFC import in the previous year is within the 
respective limit proposed under this plan. 

60,500 

TOTAL  2,030,555 
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ANNEX 1: LIST OF IMPORTERS 
 
 
 

1 ANGLOECUATORIANA DE GUAYAQUIL CIA 
LTD 

2 AGROQUIMICA INDUSTRIAL S.A. 

3 HOLANDA ECUADOR C.A.(BRENNTAG) 

4 QUIMIPAC CIA LTD 

5 Guillen Arica Vicente Antonio 

6 Junin RamosChristiasen 
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ANNEX 2 : STANDARD COSTS 
 
The following standard costs are applied to the National CFC Phase out Plan: 
 
Recovery equipment. 
Recovery Machine + Tank    $1,500. 
 
Auxiliary equipment 
Manifold and gauges     $  350 
Hoses ( 2 sets)     $  200 
Flushing Kits      $    50 
    Total   $ 600 
 
Recovery and Recycling equipment: 
 

•  Recovery and Recycling machine   $ 2,500 
•  Manifold and gauges     $   350 
•  Hoses       $   100 

Total  $ 2,950 
 
Refrigeration Servicing Equipment for Training Centers  and R&R centers: 
 

•  Vacuum pump     $   950 
•  Manifold and gauges     $   350 
•  Hoses       $   100 
•  Portable leak detector      $   550 
•  Refrigerant charging cylinder   $   800 
•  Recovery and Recycling machine   $ 2,500 

Total  $ 5,250 
 

•  30 lb refillable cylinders with 2 ports w/o OFP   $ 65 
•  100 lb refillable cylinders with 2 ports and OFP $ 380 

 
MAC and Refrigeration Servicing Equipment for Service Shops: 
 

•  Vacuum pump    $   950 
•  Manifold and gauges    $   350 
•  Hoses      $   100 
•  Portable leak detector     $   600 
•  Refrigerant charging cylinder  $   800 

Total  $ 2,800 
 

 Equipment for Vehicle Inspection Stations and Customs Department 
 

•  Refrigerant Identifier    $1,500 
 


