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PROPOSITION DE PROJETS : INDONÉSIE

Ce document comprend les observations et les recommandations du Secrétariat sur la
proposition de projets suivante :

Mousses

•  Élimination des CFC par la reconversion à une technologie à base
de HCFC-141b dans la fabrication de mousse de polyuréthanne
rigide utilisée comme isolant à Delta Atlantik et Samudra Plastics

ONUDI

•  Projet d’élimination des CFC par la reconversion à une technologie
à base de HCFC-141b dans la fabrication de mousse de
polyuréthanne rigide utilisée comme isolant, à Ganesha Rattesko et
Sindari Nusatama.

ONUDI

Réfrigération

•  Plan national d’élimination des CFC dans le secteur des
climatiseurs d’automobile au moyen de politiques, de programmes
d’assistance technique et de programmes de récupération et de
recyclage des CFC

Banque mondiale

•  Plan de gestion de l’élimination des CFC dans le secteur de la
réfrigération (entretien) PNUD
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FICHE D’ÉVALUATION DE PROJET
INDONÉSIE

SECTEUR : Mousses Consommation sectorielle de SAO (2000) : 2 281 tonnes PAO

Seuil de coût-efficacité du secteur : Rigide 7,83 $US/kg

Titre des projets

a) Élimination des CFC par la reconversion à une technologie à base de HCFC-141b dans la fabrication de
mousse de polyuréthanne rigide utilisée comme isolant à Delta Atlantik et Samudra Plastics

b) Projet d’élimination des CFC par la reconversion à une technologie à base de HCFC-141b dans la fabrication
de mousse de polyuréthanne rigide utilisée comme isolant, à Ganesha Rattesko et Sindari Nusatama.

Données relatives au projet Rigide

Delta and Samudra Ganesha et Sindari

Consommation de l'entreprise (tonnes PAO) 20,75 57,00
Incidences du projet (tonnes PAO) 18,82 51,98
Durée prévue du projet (mois) 24 30
Montant initial demandé ($US) 146 388 302 740
Coût final du projet ($US)

Coûts différentiels d'investissements a) 88 000 162 500
Fonds pour imprévus b) 8 800 16 250
Coûts différentiels d'exploitation c) 60 946 104 740
Coût total du projet (a+b+c) 157 746 283 490
Participation locale au capital (%) 100 % 100 %
Pourcentage des exportations (%) 0 % 0 %

Montant demandé ($US) 146 388 283 490
Rapport coût-efficacité ($US/kg) 7,80 5,45
Confirmation du financement de contrepartie? Oui Oui
Agence nationale de coordination Ministère d’État pour l’environnement
Agence d'exécution ONUDI

Recommandations du Secrétariat
Montant recommandé ($US) 146 388 283 490
Incidences du projet (tonnes PAO) 18,82 51,98
Rapport coût-efficacité ($US/kg) 7,78 5,45
Coûts d'appui de l'agence d'exécution ($US) 19 030 36 854
Coût total pour le Fonds multilatéral 165 418 320 344
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DESCRIPTION DU PROJET

Renseignements sur le secteur

Profil de la consommation et de l’élimination des CFC (groupe de l’annexe A)

En vertu de la décision 35/57, l’Indonésie a choisi l’option 1
comme point de départ pour l’élimination de :

3 951,4 tonnes PAO

- Consommation résiduelle de CFC admissible à un appui financier
en date de la 38e réunion du Comité exécutif (décision 35/57,
condition B)

2 454,7 tonnes PAO

- Incidences de TOUS les projets de CFC proposés pour financement
à la 38e réunion du Comité exécutif

2 057,8 tonnes PAO

- Consommation résiduelle maximum de CFC admissible à un appui
financier après l’approbation des projets présentés à la 38e réunion

396,9 tonnes PAO

Profil du secteur des mousses

- Consommation de CFC dans le secteur des mousses en 2000* 2 281,34 tonnes PAO
- Quantité de CFC à éliminer dans le cadre de projets en cours dans

le secteur des mousses
2 282,1 tonnes PAO

- Incidences des projets du secteur des mousses proposés pour
financement à la 38e réunion sur la consommation restante de CFC

70,8 tonnes PAO

* Au moment d’écrire cette évaluation, l’Indonésie n’a pas rapporté ses données de consommation pour 2001 au Secrétariat de
l’ozone ni la répartition de sa consommation au Secrétariat du Fonds.

Mousse de polyuréthanne rigide

Delta Atlantik et Samudra Plastics; Ganesha Rattesko et Sindari Nusatama

1. L’ONUDI propose deux projets pour quatre entreprises de fabrication de mousse de
polyuréthanne rigide en Indonésie. Les quatre entreprises reconvertiront leurs activités de
production à une technologie à base de HCFC-141b.

2. Delta Atlantik et Samudra Plastics fabriquent des produits en plastique thermodurcis
isolés à la mousse de polyuréthanne rigide, et ont consommé respectivement 10,75 tonnes PAO
et 10,0 tonnes PAO de CFC-11 en 2001. Delta utilise une distributrice basse pression et une
distributrice haute pression installées respectivement en 1992 et 1995, tandis que Samura utilise
une distributrice basse pression installée en 1986. Les coûts différentiels d’investissement pour
les deux entreprises sont de 44 000 $US chacune et comprennent une déduction pour l’âge
avancé de la distributrice faisant partie de l’équipement de référence de Samura. Les coûts
différentiels d’exploitation sont de 31 515 $US pour Delta et de 29 372 $US pour Samura.

3. Ganesha Rattesko et Sindari Nusatama fabriquent des bateaux, des carrosseries de
camion et des contenants de pêche isolés à la mousse de polyuréthanne rigide. Elles ont
consommé respectivement 42,0 tonnes PAO et 15,0 tonnes PAO de CFC-11 en 2001. Les deux
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entreprises utilisent essentiellement un procédé manuel qui sera reconverti à une distributrice
haute pression. Les coûts ont été réduits de 50 pour cent afin de tenir compte de la mise à niveau
technologique. Les coûts différentiels d’investissement sont de 107 250 $US pour Ganesha et de
71 500 $US pour Sindari, tandis que les coûts différentiels d’exploitation sont de 76 222 $US
pour Ganesha et de 28 571 $US pour Sindari.

Justification de l’utilisation du HCFC-141b

4. L’ONUDI a justifié l’utilisation de HCFC-141b dans les documents de projet des
entreprises en fonction de l’analyse technologique et économique des activités d’exploitation de
chacune des entreprises. L’ONUDI a indiqué que les entreprises ont choisi le HCFC-141b
comme technologie intérimaire à l’issue d’une discussion sur les solutions de remplacement
existantes et les décisions pertinentes du Comité exécutif concernant l’utilisation du HCFC-141b
comme technologie intérimaire pour l’agent de gonflage.

5. Une lettre de présentation du gouvernement de l’Indonésie approuvant l’utilisation du
HCFC-141b dans les entreprises a été remise en vertu des décisions pertinentes du Comité
exécutif sur l’utilisation du HCFC-141b, et est jointe aux présentes. Des lettres d’engagement
signées par les entreprises accusant réception de l’information sur les conséquences de
l’utilisation du HCFC-141b sont également jointes aux présentes aux termes de la décision
36/56 c).

OBSERVATIONS ET RECOMMANDATIONS DU SECRÉTARIAT

OBSERVATIONS

6. Le Secrétariat et l’ONUDI ont discuté et convenu des coûts des projets pour les
entreprises, comme suit :

Incidences
du CFC

(tonnes PAO)

Coût total du
projet ($US)

Montant
demandé

($US)

Rapport
coût-

efficacité
($US/kg)

Delta Atlantik 9,75 75 575 75 575 7,75
Samudra Plastics 9,07 73 372 70 813 7,81
Total partiel 18,82 148 947 146 388 7,78
Ganesha Rattesko 38,30 183 472 183 472 4,79
Sindari Nusatama 13,68 100 017 100 017 2,61
Total partiel 51,98 283 489 283 489 5,45



UNEP/OzL.Pro/ExCom/38/36

5

RECOMMANDATION

7. Le Secrétariat du Fonds recommande l’approbation générale des projets de Delta Atlantik
et Samura Plastics, et de Ganesha Rattesko et Sundari Nusatama, et des coûts d’appui connexes
au niveau de financement indiqué dans le tableau ci-dessous :

Titre du projet Coût du projet
$US

Coût d’appui
$US

Agence
d’exécution

a) Élimination des CFC par la reconversion à une technologie à
base de HCFC-141b dans la fabrication de mousse de
polyuréthanne rigide utilisée comme isolant à Delta Atlantik et
Samudra Plastics

146 388 19 030 ONUDI

b) Projet d’élimination des CFC par la reconversion à une
technologie à base de HCFC-141b dans la fabrication de
mousse de polyuréthanne rigide utilisée comme isolant, à
Ganesha Rattesko et Sindari Nusatama.

283 490 36 854 ONUDI
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FICHE D’ÉVALUATION DE PROJET
INDONÉSIE

SECTEUR : Entretien de l’équipement    Consommation sectorielle de SAO (2001) :  1 987 tonnes PAO
de réfrigération

Seuil de coût-efficacité du secteur : S.o.

Titres des projets :

a) Plan national d’élimination des CFC dans le secteur des climatiseurs d’automobile au moyen de politiques, de
programmes d’assistance technique et de programmes de récupération et de recyclage des CFC

b) Plan de gestion de l’élimination des CFC dans le secteur de la réfrigération (entretien)

Données relatives au projet Climatiseurs d’automobile Plusieurs sous-secteurs

Consommation de l'entreprise (tonnes PAO) 1 072,00
Incidences du projet (tonnes PAO) 0,00 1 072,00
Durée prévue du projet (mois) 60 60
Montant initial demandé ($US) 363 500 1 002 745
Coût final du projet ($US)

Coûts différentiels d'investissements a) 4 691 375 7 314 500
Fonds pour imprévus b) 469 138 599 650
Coûts différentiels d'exploitation c) 17 400
Coût total du projet (a+b+c) 5 177 913 7 914 150
Participation locale au capital (%) 100 % 100 %
Pourcentage des exportations (%) 0 % 0 %

Montant demandé ($US) 363 500 1 002 745
Rapport coût-efficacité ($US/kg) 7,38
Confirmation du financement de contrepartie?
Agence nationale de coordination Ministère de l’Environnement
Agence d'exécution Banque mondiale PNUD

Recommandations du Secrétariat
Montant recommandé ($US)
Incidences du projet (tonnes PAO)
Rapport coût-efficacité ($US/kg)
Coûts d'appui de l'agence d'exécution ($US)
Coût total pour le Fonds multilatéral
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DESCRIPTION DU PROJET

Renseignements sur le secteur

Profil de la consommation et de l’élimination des CFC (groupe de l’annexe A)

En vertu de la décision 35/57, l’Indonésie a choisi l’option 1
comme point de départ pour l’élimination de :

3 951,4 tonnes PAO

- Consommation résiduelle de CFC admissible à un appui financier
en date de la 38e réunion du Comité exécutif (décision 35/57,
condition B)

2 454,7tonnes PAO

- Incidences de deux projets de CFC proposés pour financement à la
38e réunion du Comité exécutif

2 057,8 tonnes PAO

Profil du secteur de la réfrigération

- Consommation de CFC dans le secteur de la réfrigération en 2000* 3 288 tonnes PAO
- Quantité de CFC à éliminer dans le cadre de projets en cours dans

le secteur de la réfrigération
1 231 tonnes PAO

- Incidences des projets du secteur de la réfrigération proposés pour
financement à la 38e réunion sur la consommation résiduelle de
CFC

1 987 tonnes PAO

Consommation résiduelle de CFC 70 tonnes PAO

* Fondée sur les données contenues dans la stratégie nationale d’élimination des CFC remise par le gouvernement de l’Indonésie
au Secrétariat du Fonds le 14 octobre 2002.

Introduction

8. Le gouvernement de l’Indonésie présente à la 38e réunion du Comité exécutif deux plans
nationaux d’élimination indépendants pour le secteur de l’entretien de l’équipement de
réfrigération, un pour les sous-secteurs de la réfrigération domestique, commerciale et
industrielle (PNUD), et l’autre pour le sous-secteur des climatiseurs d’automobile (Banque
mondiale). Chacun des plans comprend une demande d’assistance pour la formation des
techniciens, l’élaboration de politiques, la sensibilisation du public, la gestion et la surveillance
de la mise en œuvre du projet, et les coûts de l’équipement. Les deux propositions de projet sont
jointes aux présentes.

9. Après avoir transmis les deux plans à la 38e réunion du Comité exécutif pour examen le
14 octobre 2002, le gouvernement de l’Indonésie a envoyé une communication officielle au
Secrétariat contenant de l’information sur la Stratégie nationale d’élimination des CFC, les
récentes données de consommation par secteur et sous-secteur, les objectifs nationaux
d’élimination des CFC et les mesures nécessaires par secteur pour réaliser ces objectifs.
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Structure de l’ensemble du sous-secteur de l’entretien de l’équipement de réfrigération

10. Le secteur de l’entretien de l’équipement de réfrigération est une des priorités mises de
l’avant dans la Stratégie d’élimination des CFC. La consommation de CFC pour l’entretien de
l’équipement de réfrigération domestique, commerciale et industrielle, et de climatisation atteint
1 072 tonnes PAO, en plus des 915 tonnes PAO de CFC-12 utilisées pour l’entretien des
climatiseurs d’automobile, ce qui fait un total de 1 987 tonnes PAO pour l’entretien de
l’équipement de réfrigération.

11. La mise en œuvre des plans des secteurs de l’entretien de l’équipement de réfrigération et
des climatiseurs d’automobile donnera lieu à l’élimination de 1 987 tonnes de CFC d’ici la fin de
2007.

Élimination des CFC dans le secteur de la fabrication de l’équipement de réfrigération

12. La 37e réunion du Comité exécutif a approuvé en principe la somme de 6 398 000 $US
pour financer la réduction par étapes et l’élimination éventuelle le 31 décembre 2007 des CFC
utilisés dans la fabrication de l’équipement de réfrigération en Indonésie. Le gouvernement de
l’Indonésie a accepté d’assurer le contrôle précis de l’élimination et de présenter régulièrement
des rapports à cet effet, aux termes de ses obligations en vertu du Protocole de Montréal. Le
Comité exécutif accepte que les fonds accordés soient utilisés de la façon jugée la plus pertinente
par le gouvernement de l’Indonésie pendant la période de mise en œuvre afin que l’élimination
des CFC se fasse le plus en douceur possible, conformément aux procédures d’exploitation et
comme convenu entre l’Indonésie et le PNUD dans le plan d’élimination sectoriel. En vertu de
cet accord, l’Indonésie s’engage à fournir les ressources nécessaires pour la mise en œuvre du
plan et la réalisation de l’étape d’élimination des SAO proposée.

Aperçu du sous-secteur de l’entretien de l’équipement de réfrigération

13. Le sous-secteur de l’entretien de l’équipement de réfrigération comprend l’entretien de
tout l’équipement de réfrigération domestique, commerciale, industrielle et de transport
frigorifique, sauf les climatiseurs d’automobile.

14. Une étude a été entreprise par le PNUD et une compagnie locale dans le cadre de
l’élimination des CFC dans le sous-secteur de l’entretien de l’équipement de réfrigération.
L’étude a permis de recenser plus de 10 600 entreprises dans le sous-secteur de l’entretien de
l’équipement de réfrigération domestique, commerciale, industrielle et de transport frigorifique.

15. Cent trente-cinq de ces entreprises d’entretien sont organisées. Elles sont affiliées à
d’importants fabricants d’équipement de réfrigération ou à d’importants distributeurs de
matériel, de pièces et de produits de consommation en réfrigération. Chacune de ces entreprises
consomme environ 5 tonnes PAO de CFC par année, en moyenne, et compte de 5 à 10
techniciens à son service. Cette consommation représente environ 65 pour cent de la
consommation totale de CFC dans le sous-secteur de l’entretien.

16. Parmi les entreprises d’entretien restantes, environ 300 sont considérées de taille
moyenne. Elles consomment environ 0,5 tonne de CFC par année. Ces entreprises sont
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indépendantes et ne sont pas affiliées à un fabriquant ou à un fournisseur, et sont relativement
moins organisées. Elles possèdent des ressources modestes sur le plan du personnel et de
l’équipement d’entretien, et elles comptent de 1 à 5 techniciens à leur service. Ces entreprises
consomment 15 pour cent de la consommation totale de CFC dans le secteur de l’entretien.

17. Les 10 000 entreprises restantes sont surtout de petites entreprises qui consomment
environ 20 pour cent des CFC utilisés pour l’entretien. Ces petites entreprises s’adonnent aussi à
des activités autres que l’entretien de l’équipement de réfrigération. De ce groupe, environ 500
entreprises possèdent de l’équipement de référence fiable. Elles sont au service de l’industrie de
la réfrigération et consomment beaucoup de CFC pour l’entretien. Ces entreprises ont été
choisies dans le cadre du plan de secteur, et s’ajoutent aux entreprises organisées de taille
moyenne.

Nombre d’appareils et demande de CFC pour l’entretien

18. Le plan de secteur fournit une estimation du nombre et du pourcentage d’appareils de
réfrigération à base de CFC par sous-secteur. Le nombre total d’appareils de réfrigération dans
les sous-secteurs domestique, commercial, industriel et de transport frigorifique est évalué à
18,17 millions d’appareils, dont 10,77 millions à base de CFC. Le pourcentage d’appareils à base
de CFC est évalué à 60 pour cent dans la réfrigération domestique, 40 pour cent dans la
réfrigération commerciale, 34,7 pour cent dans la réfrigération industrielle et 50 pour cent dans le
transport frigorifique. Environ 40 pour cent de l’équipement de réfrigération de l’Indonésie a
déjà été remplacé par de l’équipement sans CFC par des fabricants locaux et dans les
importations.

19. La demande actuelle de CFC pour l’entretien a été évaluée pour chaque sous-secteur en
fonction du nombre d’appareils à base de CFC, le pourcentage d’appareils qui exige un entretien
annuel et la quantité moyenne de CFC utilisée par entretien (kg/appareil). La demande totale, qui
consiste surtout en du CFC-12, est évaluée à 1 072 tonnes PAO, à raison d’environ 68 pour cent
pour le secteur de la réfrigération domestique et 22 pour cent dans le secteur de la réfrigération
industrielle, comme par exemple pour les chambres frigorifiques et les congélateurs, les grandes
centrales et les systèmes de traitement frigorifique. Les 10 pour cent qui restent sont utilisés pour
l’équipement commercial de petite taille, les systèmes de moyenne envergure et les véhicules de
transport frigorifiques.

Activités pour réduire l’utilisation de CFC

20. Le plan de secteur prévoit l’introduction de bonnes pratiques d’entretien afin de réduire
les fuites, et de favoriser la récupération et le recyclage ainsi que l’adaptation de l’équipement à
base de CFC existant. La mise en œuvre de ces mesures exigera de l’équipement de récupération
et de recyclage, de la formation, de la sensibilisation et du soutien technique. Ces mesures seront
accompagnées de l’application des mesures de contrôle des importations, laquelle exigera le
renforcement des douanes et des autres agences d’application, et est considérée comme un
moyen essentiel de limiter les importations de CFC, de réduire l’attrait des CFC et de réduire de
façon durable la consommation de CFC dans l’entretien de l’équipement.
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Aperçu du sous-secteur de l’entretien des climatiseurs d’automobile

21. Environ 1,28 million de véhicules et 4 888 minibus étaient équipés de climatiseurs
d’automobile à base de CFC-12 en Indonésie en 2001. La quantité de CFC-12 utilisée pour
l’entretien des climatiseurs d’automobile a été évaluée à 915 tonnes PAO par année. Ce chiffre
ne tient pas compte de toute consommation de CFC-12 utilisée pour l’entretien des systèmes à
base de HFC-134a.

22. Jusqu’en 1995, les climatiseurs d’automobile installés dans les nouveaux véhicules autres
que les autobus utilisaient du CFC-12 comme frigorigène. Les fabricants de voitures pour
passagers ont changé aux frigorigènes à base de HFC-134a en 1996, et les fabricants de minibus
ont changé en 1997 (certains nouveaux autobus sont encore équipés de climatiseurs à base de
CFC-12). Denso Indonesia et Thermo King, les deux plus importants fabricants de composantes
de climatiseurs d’automobile, ont graduellement changé à des composantes à base de HFC-134a
de 1995 à 1997.

Ateliers d’entretien de climatiseurs d’automobile

23. Le programme de pays de l’Indonésie indique qu’il existe 200 ateliers d’entretien de
climatiseurs d’automobile à Djakarta. Cependant, une enquête nationale plus fiable révèle qu’il
existe environ 2 000 ateliers de service qui ont à leur service 10 000 techniciens, la plupart sans
formation officielle.

24. Le procédé d’entretien habituel consiste à évacuer le frigorigène dans l’atmosphère. La
mauvaise manutention de l’équipement, le manque d’outils pour faire la différence entre les
frigorigènes à base de HFC-134a et ceux à base de CFC-12, et la différence de prix importante
entre le CFC-12 (3,30 $US/kg) et le HFC-134a (5,90 $US/kg) sont des facteurs qui ont contribué
à la mauvaise qualité de l’entretien des climatiseurs d’automobile.

25. L’information recueillie pendant la mise en œuvre du projet de démonstration révèle que
les ateliers d’entretien des climatiseurs d’automobile peuvent être classés selon le nombre
d’entretiens effectués, à savoir de 1 à 4 entretiens par jour (petit atelier), de 5 à 9 entretiens par
jour (atelier moyen) et plus de 9 entretiens par jour (gros ateliers) qui représentent
respectivement 32 pour cent, 46 pour cent et 22 pour cent du total.

26. La 15e réunion du Comité exécutif (1994) a approuvé un projet de démonstration pour les
climatiseurs d’automobile en Indonésie (achevé en avril 2002). Malgré le long délai de mise en
œuvre, ce projet a obtenu plusieurs résultats positifs, dont la récupération de 41 tonnes de CFC
dans 54 ateliers qui ont reçu un appareil de récupération et de recyclage.

Activités pour réduire l’utilisation de CFC dans le sous-secteur de l’entretien des climatiseurs
d’automobile

27. Le gouvernement de l’Indonésie a élaboré un plan d’élimination sectoriel en
collaboration avec la Banque mondiale afin que les émissions soient réduites au minimum
pendant l’entretien et que la demande de CFC pour l’entretien des climatiseurs d’automobile
continue à baisser avec le temps à mesure que les anciens véhicules sont mis hors service. Le
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plan du secteur des climatiseurs d’automobile a pour but d’éliminer la consommation de CFC-12
utilisés à l’échelle nationale pour l’entretien des climatiseurs d’automobile d’ici décembre 2007
au moyen de politiques, d’activités de sensibilisation, de programmes d’assistance technique et
de la mise en œuvre d’un programme national de récupération et de recyclage.

Coûts différentiels

28. Des coûts différentiels de 13 074 663 $US sont demandés pour la mise en œuvre des
deux plans. Les coûts sont répartis comme suit :

Description Entretien
($US)*

Climatiseurs
d’automobile

($US)**

Total ($US)

Investissements
-Équipement de récupération/recyclage/démonstration 5 996 500 3 746 375 9 742 875
-Imprévus (10 %) 599 650 469 138 1 068 788
-Programme pilote d’adaptation/remplacement 350 000 350 000
Soutien technique 205 000 200 000 405 000
Formation 573 000 85 000 658 000
Politiques et soutien à la gestion 190 000 660 000 850 000
Total 7 914 150 5 160 513 13 074 663

* Les détails des coûts différentiels demandés se trouvent à l’annexe 2 du Plan du secteur de la réfrigération
** Les détails des coûts différentiels demandés se trouvent à l’annexe 1 du Plan du secteur des climatiseurs
d’automobile

Modalités de mise en œuvre

29. La mise en oeuvre du plan de secteur de l’entretien de l’équipement de réfrigération (ne
comprenant pas les climatiseurs d’automobile) comprend des mesures gouvernementales et de
l’industrie pour réaliser les objectifs de réduction des SAO établis dans le secteur de l’entretien
de l’équipement de réfrigération. L’application de ces mesures exigera une étroite coordination
des activités d’investissement, d’assistance technique et de formation, en étroite collaboration
avec les politiques et la réglementation. La gestion générale de la mise en oeuvre du plan de
secteur sera assurée par le gouvernement de l’Indonésie, et la mise en œuvre comme telle ainsi
que l’exécution du projet relèveront du PNUD. Les coûts d’appui à l’agence doivent faire l’objet
de plus amples négociations.

30. La mise en œuvre du plan de secteur des climatiseurs d’automobile sera assurée par un
Comité de gestion du projet qui relèvera du Bureau de l’ozone. Deux employés seront
nécessaires pour surveiller la mise en œuvre du plan de secteur des climatiseurs d’automobile,
examiner les rapports périodiques et évaluer les résultats. L’administration financière, y compris
les modalités de décaissement, sera conforme aux procédures existantes de la Banque mondiale,
et sera assurée par l’Administrateur financier en titre.
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Modalités de financement

31. Sur approbation des deux plans d’action, le Comité exécutif sera invité à approuver le
financement de 1 366 245 $US pour les activités de 2002, à raison de 1 002 745 $US pour le
PNUD et de 363 500 $US pour la Banque mondiale. Les activités d’élimination entreprises en
2003 pourraient ne pas donner de résultats avant 2004 et ne contribuer à réduire la
consommation qu’à compter de 2005. Par conséquent, le gouvernement de l’Indonésie
demandera le décaissement de sommes supplémentaires pour 2003 lors de la première réunion
du Comité exécutif en 2003, en vertu du plan et des activités présentés à l’annexe 1 du plan de
secteur.

OBSERVATIONS ET RECOMMANDATIONS DU SECRÉTARIAT

OBSERVATIONS

Coordination des activités d’élimination des CFC en Indonésie

32. Les deux plans de sous-secteur sont présentés comme des projets indépendants, sans lien
entre eux. Le Secrétariat prend note qu’il pourrait être impossible de surveiller et de séparer la
consommation de CFC et l’élimination de CFC dans trois sous-secteurs différents du secteur de
la réfrigération en Indonésie, à savoir le sous-secteur de la fabrication d’équipement de
réfrigération, le sous-secteur de l’entretien de l’équipement de réfrigération et le sous-secteur des
climatiseurs d’automobile.

33. À cet égard, le gouvernement de l’Indonésie a élaboré et remis au Secrétariat une
Stratégie nationale d’élimination des CFC pour les substances du groupe 1 de l’annexe A. La
Stratégie pourrait être utilisée comme cadre pour la surveillance et la communication de la
consommation de CFC pour les trois plans de sous-secteur et la coordination de leur mise en
œuvre. Un accord conjoint entre le comité exécutif et le gouvernement de l’Indonésie pourrait
être préparé afin d’établir les modalités d’élimination des CFC et le décaissement des fonds pour
les deux nouveaux plans de sous-secteur de la réfrigération et le plan du secteur de la fabrication
d’équipement de réfrigération qui a déjà été approuvé. Cette façon de faire éliminerait les
difficultés inhérentes à la vérification de l’élimination annuelle des CFC pour les différents plans
de sous-secteur de consommation de CFC.

34. De plus, des sommes sont demandées dans chacun des plans pour la formation des
techniciens (malgré le fait que plusieurs ateliers font l’entretien de toutes sortes d’appareils de
réfrigération et de climatiseurs d’automobile), l’élaboration de politiques, la sensibilisation du
public, la gestion de la mise en œuvre et la surveillance. Il semble y avoir un chevauchement de
certaines activités et du double comptage pour d’autres. La décision 37/19 sur les plans de
gestion des frigorigènes dans certains pays à faible volume de consommation stipule que les
étapes provisoires de devraient pas être utilisées dans les ententes d’efficacité à moins que
l’usage de CFC dans la fabrication ait été entièrement éliminé, et que l’accord entraîne
l’élimination totale comme si elle faisait partie d’un plan national d’élimination des CFC ou d’un
plan sectoriel.  Pour ces raisons, les deux nouveaux plans nationaux devraient être entièrement
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coordonnés, ce qui entraînerait la rationalisation des ressources correspondantes. Cette
coordination doit tenir compte des ressources disponibles par l’approbation du plan du secteur de
la fabrication de l’équipement de réfrigération à la 37e réunion du Comité exécutif. La
proposition fait l’objet de discussions avec les agences d’exécution concernées et les résultats de
ces discussions seront communiqués au Sous-comité sur l’examen des projets.

35. Le reste des observations du Secrétariat porte sur le projet du sous-secteur de l’entretien
de l’équipement de réfrigération et le projet du sous-secteur des climatiseurs d’automobile réunis
dans un même programme.

Estimation du nombre d’appareils à base de CFC et de la demande de CFC pour l’entretien

36. La réduction prévue du nombre d’appareils de réfrigération domestiques, commerciaux,
industriels et de transport frigorifique pendant la durée du plan de secteur est indiquée à la
section 3.4.2 du plan de secteur. Le pourcentage d’appareils de réfrigération à base de CFC
restant dans les différents sous-secteurs varie de 15 à 60 pour cent. La réduction des quantités
d’appareils à base de CFC est reliée à plusieurs facteurs :

a) l’augmentation des importations d’appareils de réfrigération sans CFC;
l’Indonésie importe de grandes quantités d’appareils de réfrigération; une
interdiction d’importer des produits contenant des SAO est entrée en vigueur en
1998;

b) la reconversion à des technologies à base de HFC et de HCFC dans la fabrication
d’équipement de réfrigération domestique et commerciale avec l’assistance du
Fonds multilatéral;

c) l’adoption de technologies sans SAO dans les nouvelles installations de
fabrication d’équipement de réfrigération;

d) la transition à des technologies à base de HFC et de HCFC pour des raisons
économiques sans l’assistance du Fonds multilatéral.

37. De plus, certains facteurs pourraient accélérer la réduction du nombre d’appareils de
réfrigération domestiques à base de CFC en service après 2005, comme par exemple :

a) l’augmentation des coûts d’entretien de l’équipement à base de CFC-12
attribuable à l’augmentation des prix des frigorigènes à base de CFC-12, laquelle
découle de la fermeture partielle des installations de production des CFC dans les
pays visés à l’article 5;

b) l’augmentation des prix des compresseurs à base de CFC-12 attribuable à la
réduction de la demande et un coût de production plus élevé à cause des
économies de volume;

c) l’accès à des électroménagers sans SAO plus éconergétiques;

d) la sensibilisation, les mesures législatives et les réglementations.
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38. Le Secrétariat a préparé une estimation du nombre d’appareils de réfrigération à base de
CFC en extrapolant les données contenues dans le document de projet pour la consommation de
CFC entre 1995 et 2002 et en utilisant la tendance linéaire (sans croissance). Les résultats
révèlent qu’il restera peu d’appareils à base de CFC dans les sous-secteurs de la réfrigération
commerciale, industrielle et le transport frigorifique en 2010. Selon les prévisions, il y aura
environ 2 millions de réfrigérateurs domestiques à base de CFC-12 en 2010. En 2012, il n’y aura
qu’un nombre négligeable de réfrigérateurs domestiques à base de CFC-12. Le modèle de
réduction du nombre de réfrigérateurs domestiques à base de CFC-12 est conforme à la durée de
vie économique de 15 ans proposée dans le plan de secteur. La demande de CFC-12 pour
l’entretien des réfrigérateurs à base de CFC-12 qui seront encore en service en 2010 est évaluée à
environ 140 tonnes. Ce chiffre est conforme à la demande prévue de CFC selon une tendance
linéaire qui révèle une réduction de l’utilisation du CFC pour l’entretien de l’équipement de
réfrigération en Indonésie.

39. Le Secrétariat a indiqué que le nombre de véhicules équipés de climatiseurs d’automobile
à base de CFC-12 en service est élevé compte tenu que la reconversion aux climatiseurs
d’automobile à base de HFC-134a a commencé en 1996. Une voiture peut durer jusqu’à 15 ans
mais le Secrétariat a été informé qu’un climatiseur d’automobile bien entretenu ne dure que dix
ans. La Banque mondiale a indiqué que les climatiseurs d’automobile sont nécessaires à l’année
en Indonésie, et que les systèmes sont bien entretenus. La question de la durée de vie prévue des
climatiseurs d’automobile a fait l’objet de discussions avec quelques fournisseurs de climatiseurs
d’automobile en Indonésie. Les climatiseurs d’automobile fonctionnent habituellement pendant 6
ans avant qu’il ne soit nécessaire de les remplacer ou de réparer des pièces. Un système faisant
l’objet d’un entretien régulier pourrait durer au moins 15 ans. En raison de la demande du
marché, les pièces des climatiseurs à base de CFC-12 sont faciles à acheter en Indonésie, y
compris les compresseurs remis à neuf importés en Indonésie.

Activités d’investissement

40. Le Secrétariat a examiné les activités d’investissement en tenant compte du fait qu’il
pourrait y avoir une diminution régulière du nombre d’appareils à base de CFC-12 en service
d’ici 2010.

41. Les activités d’investissement visent surtout la création d’un programme de récupération
et de recyclage en Indonésie qui exigerait l’achat d’environ 400 appareils de recyclage et 1 200
appareils de récupération, en plus des accessoires et pièces de rechange. Le coût total de
l’équipement de récupération et de recyclage est évalué à environ 4 millions $US, ce qui
permettrait de récupérer 213 tonnes PAO à un rapport coût-efficacité de 19 $US/kg. L’étude
entreprise récemment dans le cadre de la préparation du plan pour le secteur de l’entretien de
l’équipement de réfrigération en Inde tend elle aussi à sous-estimer l’efficacité de la récupération
et du recyclage dans les réfrigérateurs domestiques et les petits réfrigérateurs commerciaux. La
modélisation économique des opérations de récupération et de recyclage révèle que la
récupération et le recyclage pourraient s’avérer intéressants pour les entreprises d’entretien dont
la consommation est supérieure à 1 200 kg par année. Il existe 135 ateliers d’entretien qui
manipulent environ 5 tonnes de CFC par année. Certains de ces ateliers recevront de
l’équipement de récupération et de recyclage. Le document de projet indique qu’après 2010, les
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activités de récupération et de recyclage de 96 entreprises réussiront à répondre à la demande
totale de frigorigènes à base de CFC-12. Pour cette raison, le Secrétariat a proposé au PNUD de
réduire le nombre d’appareils de récupération et de recyclage.

42. Le Secrétariat a proposé au PNUD d’utiliser les caractéristiques techniques et les
soumissions d’équipement de récupération et de recyclage de projets semblables et de modifier
son budget en conséquence.

43. Le Secrétariat appuie la réduction de l’utilisation des CFC dans l’entretien par l’achat de
nouvel équipement de chargement. À cet effet, le Secrétariat a indiqué au PNUD que le plan de
secteur de la réfrigération commerciale (fabrication) approuvé pour l’Indonésie à la 37e réunion
du Comité exécutif, qui offre de l’assistance à 152 petites et moyennes entreprises, devrait
contribuer à l’amélioration des activités d’entretien en Indonésie. Il n’est pas rare que les petites
et moyennes entreprises du secteur de la réfrigération soient impliquées dans la fabrication et
l’entretien. C’est ce que révèlent souvent les rapports d’achèvement, dans la section sur la
destruction de l’équipement. En effet, l’équipement de chargement, d’évacuation et de détection
de fuite qui n’est plus utilisé pour la fabrication est souvent conservé afin d’être utilisé pour
l’entretien dans la même entreprise.

44. En ce qui concerne le coût des appareils de récupération et de recyclage pour les
climatiseurs d’automobile proposés dans le projet, le Secrétariat a pris note que le coût élevé de
ces appareils (3 650 $US/appareil) est attribuable à sa capacité de récupérer les CFC-12 et le
HFC-134a. Le prix d’un appareil de récupération et de recyclage qui ne peut être utilisé que pour
le CFC-12 varie de 1 800 $US à 2 600 $US. De plus, l’achat en volume de 1 000 appareils
réduirait davantage le coût. À cet effet, les coûts différentiels admissibles du projet devraient être
fondés sur les appareils conçus pour les frigorigènes à base de CFC-12. La Banque mondiale a
proposé de réduire le prix à 3 000 $US par appareil, ce qui comprendrait le prix des pièces de
rechange, l’assistance technique et l’entretien.

Programme pilote d’adaptation

45. L’analyse du Secrétariat sur le nombre d’appareils à base de CFC révèle qu’il y aura peu
et même aucun appareil de réfrigération à base de CFC après 2010, sauf dans le secteur de la
réfrigération domestique, à cause de la mise hors service des appareils à base de CFC. Les
mesures et le budget proposés permettront de répondre à la demande résiduelle de CFC pour le
secteur de la réfrigération domestique. Le Secrétariat a demandé au PNUD de lui fournir des
précisions sur la pertinence d’un programme pilote d’adaptation.

Coût des politiques, de l’assistance technique et de la gestion

46. Le PNUD demande la somme de 395 000 $US pour l’assistance technique, les politiques
et la gestion de la mise en œuvre du plan du secteur de l’entretien de l’équipement de
réfrigération. La Banque mondiale demande la somme de 621 500 $US pour la gestion du projet
de climatiseurs d’automobile (réglementation et soutien, sensibilisation du public, gestion du
projet (centre national de l’ozone), la mise en œuvre du contrat (confié en sous-traitance) et les
imprévus). Ces coûts s’ajoutent aux 417 000 $US pour l’assistance technique, les politiques et la
gestion du plan du secteur de la fabrication d’équipement de réfrigération approuvé à la 37e
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réunion. Ces coûts semblent élevés, ils peuvent, dans plusieurs cas, être le résultat d’un double
comptage, et certains semblent même ne pas être différentiels. Le coût total de l’assistance
technique, des politiques et de la gestion de la mise en œuvre de l’ensemble des activités du
secteur de la réfrigération ne devrait pas dépasser 10 pour cent des coûts différentiels révisés
pour les trois plans de secteur.

47. Des discussions sont en cours avec le PNUD, la Banque mondiale et le gouvernement de
l’Indonésie afin de coordonner de près la mise en oeuvre des plans de secteur proposés, dans un
premier temps, et ensuite de :

a) convenir des ajustements proposés à apporter au budget et de la répartition du
financement en tranches annuelles;

b) mettre fin aux discussions sur les coûts d’appui aux agences d’exécution;

c) préparer un premier programme de mise en œuvre qui débuterait en novembre
2002 et prendrait fin à la fin de 2003;

d) préparer un projet d’accord entre le gouvernement de l’Indonésie et le Comité
exécutif pour la mise en œuvre concertée des deux plans de secteur de l’entretien
(équipement de réfrigération et climatiseurs d’automobile) en tenant compte de
l’accord approuvé à la 37e réunion pour le secteur de la fabrication d’équipement
de réfrigération, et de le proposer à la 38e réunion du Comité exécutif aux fins
d’examen.

48. La répartition du financement, le premier programme de mise en œuvre et le projet
d’accord seront affichés sur le site Internet du Secrétariat en vue de la 38e réunion du Comité
exécutif, dès qu’ils seront terminés (et mis à la disposition des membres du Comité exécutif
avant le début des réunions du Comité exécutif et de ses Sous-comités).

RECOMMANDATION

49. En attente.

-----
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EXISTING  PROJECT SUMMARY
The objective of this MAC Sector Plan is to eliminate the national consumption of CFC-12 for mobile air conditioning systems
by December 2007 through a combination of policy actions, awareness creating activities, technical assistance programs and a
national program of MAC CFC recovering and recycling covering all of Indonesia to minimize emission during servicing and
repair of MAC systems and for recovering CFC at the end of the useful life of MAC systems. The implementation of MAC
sector plan would be managed by an integrated Project Management Unit (PMU) under supervision the National Ozone Unit
(NOU) and to maximize effective implementation of the program,  specific activities shall be subcontracted to specialized
agencies and experienced institution.   Practical implementation issues that have been identified in the first phase of MAC
project will  address the CFC-12 consumption related to more than 2000 service workshop scattered all over Indonesia. It is
planned to establish a certification system for service workshops that have received training and are using recycling
equipment.  It is planned to install around 1,000 recycling units covering larger workshops and at least 70% of the CFC-12
used for MAC servicing.  Criteria will be established for selection of workshops based on number of cars served, geographic
distribution, training and certification.    Trainings & certification of service shops , awareness activities , regulatory &
supports shall be organized by the dedicated staff of PMU of MAC Sector Plan.   Survey and monitoring activities,
equipments’ procurement and distributions will be handled by an independent institution.     The MAC sector plan is an
integrated part of the phase-out plan of servicing of refrigeration and air conditioning sector.

IMPACT OF THE PROJECT ON COUNTRY’S MONTREAL PROTOCOL OBLIGATIONS:
The proposal is part of an overall national phase-out plan and will assist Indonesia in implementing its country program as
presented to ExCom and a complete phase-out of CFC-12 in the MAC service sector.  The project is consistent with ExCom
policies and guidelines and the consumption is within the remaining unfounded CFC consumption in Indonesia.

Prepared by :  Dasa Windu Agung Date: September 2002
Reviewed by :  James Baker, OORG Date:  September 2002
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PROJECT OF THE GOVERNMENT OF INDONESIA
                                         Mobile Air conditioning Sector Plan Project

A.  PROJECT OBJECTIVES

     The objectives of this project are:
a) To achieve complete phase-out of CFC-12 in the mobile air conditioning servicing sector

in Indonesia by December 2007. The sector plan form an integral part of complete phase
out of CFC in the servicing of refrigeration equipment and supplement programs
proposed for refrigeration equipment and chillers.

b) To enable Indonesia to meet its obligations of phased ODS reductions in accordance with
the control schedule as proposed by Indonesia and a complete phase-out of CFC
consumption by 2007.

c) To ensure timely, sustainable and cost-effective CFC phase-out in the mobile air
conditioning servicing sector, through development and implementation of national
MAC recycling a through a combination of investment activities and technical support
components and policies.

B.  SECTOR BACKGROUND

1.  Number of Cars With CFC Based MAC Systems.

The updated Country Program reported that in 1998, approximately 50% or 1.3 million of the
vehicles have MAC units installed, all of which use CFC-12 as the refrigerant.  The charge used
for both services of repairing and new installation is about 1,436 MT CFC-12 yearly.  Of this
amount 84.3% is used for servicing or repairing and 15.7% for new installation.

Indonesia has a national production of vehicles.  Global manufactures for MPVs, SUVs and sedan
like Toyota, Honda, Mitsubishi, Suzuki,  Daihatsu, General Motor, Mercedes Benz  are all
operating in Indonesia and has set up car assembly lines in the Jakarta area.   While minibus and
light trucks are mostly CBU described in order based on percentage of market shares as Toyota,
Mitsubishi, Isuzu and Suzuki.  Regular buses mainly imported as “real Bus Chassis” described in
order as above;  Mercedes Benz, Hino, Nissan and Mitsubishi.

Car industry in Indonesia grouped vehicles into six categories.  The following table informs detail
market population according to category:

 Table 1 - VEHICLE MARKET SHARE AS PER CATEGORY 1995 – 2001  *)

CATEGORY 1995 1996 1997 1998 1999 2000 2001

I 1,879,497 2,097,172 2,347,111 2,385,546 2,453,264 2,667,093 2,880,919

II     681,409 733,427 779,150 785,117 795,540 825,152 865,792

III     846,373 858,703 871,516 872,561 875,352 881,473 888,163

IV 68,870 74,321 78,711 79,516 81,157 84,795 87,365

V 221,823 222,470 223,081 223,191 223,420 224,293 224,901

Sedan     384,210 428,124 501,339 513,280 524,292 571,183 606,409

Total      4,082,182 4,414,217 4,800,908 4,859,211 4,953,025 5,253,989 5,553,549
              Note : Category I : Gross Vehicle Weight 5 Ton  (MPVs)

Category II : Gross Vehicle Weight 5 - 10 Ton   (Minibus & light truck)
Category III : Gross Vehicle Weight 10 - 24Ton  (Regular Bus)

Category IV : General Purpose  (SUVs)
Category V : Gross Vehicle Weight  > 24Ton (Heavy Trucks)
Sedan :  Passenger Car

*)  Data:  Source from  GAIKINDO (Association of Indonesian Automotive Industries)  and GIAMM (Indonesia  Automotive Parts & Components Industries Indonesia)
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According to information provided by Denso, Sanden  and Thermo King as leading MAC
producers in Indonesia, the change over of MAC systems from CFC-12 to HFC-134a in categories
I, IV and Passenger Cars (hereafter called “car”) had started since 1996 and for categories  II, III
and V started in 1998.  Multi Purpose Vehicles (MPV), Special Utility Vehicles (SUV) and
passenger car are dominant fleets to have had CFC MACs fitted to 55 percent and 15 percent of
all buses to have CFC MACs.   Most of trucks are non-air-conditioned.   The following table
provide information as of year 2001 about vehicles population and CFC-consumption in the
sector:

            Table 2   CFC-12 Consumption in Automative Air-Conditioning in 2001

Category Type # of Vehicles
per respective
change over

# of Fleets still
using CFC

# Fleets
using CFC-

System

Average
Consumption
/Vehicle (Kg)

CFC-12
Consumption

(Kg./Year)
I,  IV &

Passenger
car

MPV, SUV &
Sedan

2,332,577 55% 1,282,917 0.6 769,750

II Minibus 79,878 6% 4,789 3 14,367
III Regular bus 436,794 3% 13,098 10 130,980
V Trucks 0         0

TOTAL 915,097

It is estimated that without taking into account any reverse use of CFC-12 in HFC-134a MAC
systems, the current consumption of CFC-12 in the MAC sector for servicing of 1.3 million
vehicles with CFC-12 MAC system is 915 MT in 2001.    However, the “hidden” CFC
consumption by HFC-134a MAC systems using CFC-12 is not included in the 915 MT.  To ensure
that the emission during servicing is reduced to a minimum and the CFC demand in the MAC
servicing sector continues to decrease over time as old vehicles are put out of service every year,
a MAC sector plan targeting vehicle owners, service shops and supply of CFC-12, has been
developed by the Indonesian Government in corporation with the WB.  The plan is based on the
experiences gained from the Indonesian MAC recycling project completed in 2001 and
International experiences on CFC phase-out in the MAC sector.

The following Graph shows evolution of CFC filled MAC system from 1995 to 2011:

       Graph-I      Number of Vehicles with CFC filled MAC system 1995 – 2011
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2. CFC-12  Forecast for Automotive Air-conditioning

Estimate needs of CFC-12 in automotive may still be continue over the year 2010 considering in
hot climate like Indonesia and incapacitated economic status of people which tend to keep the
MAC system operating until the car is very old.   In a tight economic condition where savings for
buying new vehicles is not preferred, people tend to recondition existing  vehicles.   The life-time
for the MAC system in the vehicles is around 15 years based on manufacturer information and 10
years for buses. The following table pictures CFC-12 demand projection from 2001 to 2010:  

              Table 3   CFC Demand Projection

Year Category I, IV &
Passanger Cars

(MPV, SUV, Sedan)

Category II
(Minibus, light

truck)

Category III
(Regular Bus)

Total Demand
for CFC (MT)

2001 769.75 14.37 130.98 915.10
2002 684.22 11.97 109.15 805.34
2003 598.69 9.58 87.32 695.59
2004 513.17 7.18 65.49 585.84
2005 427.64 4.79 43.66 476.09
2006 342.11 2.39 21.83 366.33
2007 256.58 2.39 21.83 280.80
2008 171.06 1.20 10.92 183.18
2009 85.53 1.20 10.92 97.65
2010 64.15 1.20 10.92 76.27

The above table shows that there will be a gradual decline in CFC demand for MAC servicing
due to retirement of older cars and MAC systems.   However, the number of CFC-12 based MAC
system in existing cars and CFC consumption will still be significant in 2007 (280 MT) and the
Government will have to take additional actions from 2005 and onwards to ensure that the CFC
demand in the sector will be insignificant in 2007. Awareness creating activities, strengthening of
import control and limitation on supply of CFC-12 are expected to increase CFC prices and
promote the use of HFC-134a when existing MAC system break down and eliminate the hidden
CFC consumption in HFC-134a MAC systems. Without premature retirement of MAC systems or
conversion to HFC-134a, the demand in 2010 will be 76 MT CFC-12.

3. MAC Industry

There are three main manufacturers of MACs in Indonesia, they are Denso, Sanden Jaya
Indonesia, and Thermo Asri Makmur.  Other manufacturers like Coach Air (Australia), Convecta
(Jerman), Mark IV and Term Air contribute to more stiff competition in the automotive industry.

Denso Indonesia has 46 authorized servicing outlets that also sell MACs spare parts to other
service shops.  Sanden Jaya Indonesia has about 17 authorized service outlets operating similarly
under independent distributors.  Thermo Asri Makmur is specialized for buses and trucks, this
company is a sole agent of Thermo King USA.

Denso Indonesia has a service network with strong coordination between parts supplier and
distributors due to technology information system such as technical information, repair manual,
and technical training course.   In 1997, it had introduced retrofit scheme of MAC using CFC-12
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system to HFC-134a.   After Indonesia became the party of ozone convention, Denso in 1994 had
started to distribute a leaflet “Save the Ozone Layer” to car assemblers, dealers and car owners.
Trainings and seminars were conducted since 1994 to socialize the conversion of HFC-134a
system to the public.  Since early 1996 onward, Denso has put labeling of HFC-134a for new MAC
installation in vehicles.

Denso had also stated to do promotional schemes such give away t-shirts “Save the ozone layer”
to mac technicians.    In addition, Denso provided price incentives to its authorized service shops
for any purchase of special service tools for HFC-134a system.

Another MAC distributor, Thermo Asri Makmur that holds Thermo King USA license currently
has two official dealers, but does not have an organized service network,  but it maintains
establishment of service shops in south and north lines of Java where most of bus liners transport
between cities of Java.   Aside from that Thermo king also maintains customer list of 151 bus
companies, 193 refrigerated truck, and 5 transport logistic companies.  There are a number of bus
companies with range of bus fleets from 50 to 1600 fleets that do own MAC system maintenance
for cost effective reason.  They would only come to Thermo service shops for any major repair.

While Sanden Jaya Indonesia has a distributor system but it does not have an organized service
network.

Until 1995, all MAC system installed in new vehicles except buses was CFC. The passenger car
manufacturers changed to HFC-134a as refrigerant in 1996. Manufacturers of minibuses and
buses changed their MAC system to HFC-134a in new buses by 1997.   As production of buses are
normally based on specific requirements from the customer, some new busses are still equipped
with CFC based MAC system due to request by the buyer.   The two manufacturers of MAC
components;  Denso Indonesia and Thermo King, had gradually switched to HFC-134a based
components between 1995 to 1997. Denso Indonesia stated that they have begun to replace the
new MACs installation with non-ODS by the end of 1995 and beginning of 1996 the consumption
of ODS in this sector was mainly for the purpose of services activities.

Denso controls 90% of sales of automotive compressor, evaporators  and driers  for passenger
cars, MPV and SUV.  Remaining 10% is for Sanden.  While for mac system in buses, Denso owns
60% market share, Thermo King 30% and remaining is for other producers like Mitsubishi,  Fuji,
Carrier, Coach air, Therm air, and Convecta.  The latter currently established local production for
evaporator and condenser in East Java.

Denso has its local manufacturers of compressors and evaporators of which 75% of its supply
manufactured locally and 25% is imported.   Sanden assembles its compressors and evaporator
locally.   On the other hand 100% of MAC parts of Thermo King imported from USA.    Convecta,
recently established manufacturing of evaporator in  Surabaya, East Java to compete with other
existing brands.
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The following table shows sales performance of MAC parts:

Table-4   Data of sale of compressor, Evaporator and Drier  of from 1995 to 2001

Original Equipment After Market
Year Compressor Evaporator Drier Compressor Evaporator Drier
1995 106,818 106,818 106,818 61,650 57,682 57,682
1996 100,767 100,767 100,767 28,900 27,040 27,040
1997 160,177 160,177 160,177 19,285 18,044 18,044
1998 26,272 26,272 26,272 1,650 1,544 1,544
1999 57,656 57,656 57,656 3,667 3,431 3,431
2000 195,005 195,005 195,005 8,202 7,674 7,674

*) Data from Denso Indonesia, excludes system for bus fleets

4. CFC consumption in the MAC sector

The estimated consumption is based on a) number of CFC based MAC systems on the roads and
estimated consumption per car,  b) records from a representative sample of MAC service
workshops and c)  information obtained and experiences gained from the MAC project
implemented in Indonesia and d) other national MAC phase-out programs in the region.

Gathered data from Ministry of Industry and Trade that CFC-12 import  from 1999 to 2001
recorded to be 117 MT, 84 and 34 MT respectively.   The project perceived that the records does
not reflect the actual consumption in Indonesia and the consumption in the MAC sector. Informal
information from only one CFC-12 supplier shows importation for 56 MT per month of which
over 30% are supplied to MAC service shops.

a) CFC based MAC systems and estimated consumption per car.

The large number of locally assembled cars without air-conditioning results in an unusually high
proportion of larger, more exclusive vehicles among those with air-conditioning.     Regular buses
(real bus chassis) and minibus have the refrigerant charge of 10 Kg. and  3 Kg. respectively,
compare to average of 0.6 Kg. in cars.  Though smaller in volume, buses have significant
influence on total consumption in this sector.  The demand calculated for refrigerant charge for
vehicles in Asian would be different compare to USA or Europe which is around 1.3 Kg. per car.

Cars (including MPVs, SUVs and sedan): 0.6 kg/car
Minibuses/light trucks 3 kg/minibus
Buses 10 kg/bus

b) MAC Service Shop Survey

A total about 118 mobile air-conditioning service shops comprises 109 service shops for cars,  5
service shops for buses, 3 bus companies  own bus fleets range from 53 to 160 units and a taxi
service company  were field surveyed covering cities of big islands in Indonesia (Java, Sumatra,
Kalimantan, Sulawesi and Bali).   The findings show that  14 shops (12%)  use recovery
equipment which either own or locally made with note that they posses substantial  rate of
emission during operation due to inaccurate design of the equipment. Rare application of
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recovery/recycling equipment occurs since there has been no customer demand for it and also
the CFC-12 price has been low.    Customers are often only interested in quick and a cheap repair
that makes service shops to invest in equipment is low.  They claim that it would be difficult to
compete in service business where quick service and cheap material are prime factor.  Most of
service shops are only equipped  service tools like with vacuum pump, leak detector and
pressure gauge.

The survey also recognized that these service shops use, on average,  915 Kg  CFC-12 per year or
2.54 Kg./day with average cars served in a day of  7 cars, but around 2-4 cars come to service
with empty refrigerant.  The data would lead to a net savings of  1 Kg. per day or 30 Kg./month
(average of 39% net saving using recovery equipment).  Taking the average price of CF-12 of  $
3.3/Kg then net saving will account to $ 100/month.

The number of technician working in surveyed service shops range from 1 to 28 technicians.  The
latter number happens to be the service shops of Thermo king in Jakarta.    Significant findings of
survey disclosed that most of technicians have no formal training.  The normal practice when
service of MAC is to vent the refrigerant to atmosphere.  Inadequate handling equipment  and
knowledge of identifying HFC-134a and CFC-12 have caused improper service to cars.  It is also
found that widespread HFC-134a counterfeit available in the market, a tank if unidentified may
contain CFC-12 or hydrocarbon could harm the MAC system.  One may identify counterfeit
HFC-134a using identifier and often by lower purchase cost.  Surveyed  shops rarely own
identifier and they do not put much care on price difference as long as they could sell and charge
to the system.  

Significant price differential between CFC-12 and HFC-134a has also proven to be a major reason
for service technicians to charge the repaired units with CFC-12 without any consideration as to
whether the units were originally designed for, and suitable for use with CFC-12.  Average
purchase price of service shops noted in the survey is around $ 3.3/Kg. for CFC-12 and $ 5.90 for
HFC-134a.   However, the price of these two substances varies depending on the supply
availability and  dollar currency exchange.

c) Experiences from the implemented MAC recycling project.

As continuation of completed pilot MAC project, this sector plan project will convene total
reduction of emission of CFC-12 during service with estimated cars and buses in all categories in
2001 around 1.3 million  vehicles and estimated average usage of CFC-12 of  915  tons.

MAC project phase I approved in 15th Ex.Com Meeting of March 1995 was completed in April
2002.   Despite of backlogs experienced in the implementation of  the project due to the difficulty
in finding an organization to manage the project and economic and political turmoil in the
Country, the caretaker was able to develop multi-faceted implementation plan that resulted
directly in the very positive results achieved by the project.  The 1st phase of the project achieved
reduction of CFC-12 emission of 40.95 MT during service in 54 service shops.    The major
components of this implementation plan were:

1. Majority of the service shops  commented upon the dual benefits of the project, that
eliminating an environmental hazard while at the same time increasing the benefits (financial
incentive) to the shop or to the clients.

2. The MAC recycle equipment itself is simple to use for anyone with rudimentary knowledge
of mobile air conditioning.
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3. All service shops reported careful training in the usage of the equipment.  Due to the
simplicity of the equipment, apparently this training was accomplished in less than two
hours, but it was done well.

4. Not only the machine was supplied, all needed fittings to assure the proper connections on
the equipment were supplied like filter drier, vacuum oil and spare part kit.

5. A manual  on the equipment and its functioning in the Bahasa language was included as key
factor to assure usability.   Videocassette how to run the unit was provided to each service
shop.

6. Reports were required monthly basis and needed spare parts were initially withheld to
assure that the reporting would take place.

7. A quarter monitoring was conducted to the extend possible to assure equipment applied
during service.

The completed  pilot  project categorized  service shops as follows:  smaller service shops (0-4
vehicles per day), medium size service shops (5-9 vehicles per day) and bigger size service shops
(above 9 vehicles per day).  There were 54 shops participated the program with CFC-12 service
categories; 32% or 17 shops as small, 46% or 25 as medium, and 22% or 12 as big.   The
distribution of  recycle equipments were made in five big cities of Java as follows; 24 shops in
greater Jakarta, 9 shops in West Java, 15 shops in Central Java and 6 shops in East Java.   Total
saving of emission reduction of CFC-12 in 54 workshops was 41.2 MT/year which was above the
expectation of  40.95 MT the project pertained.

The application of recycle equipment in service shops was monitored by monthly progress report
which recorded that they have a net saved emission of 19.5 tons or 47% effectiveness of recycle
machines from December 2000 to November 2001.   Lower saved emission compare to
preliminary survey might be due inconsistent usage of equipment in servicing, redundant
recording by MAC technician.  Therefore it is important for the MAC sector plan  to conduct
training for reporting to avoid unrecorded usage of equipment.

The Country program indicates only 200 shops in Jakarta but more accurate survey over a
national range, it was estimated about 2,000 service shops spread across the country.  All the
service shops employ in order about 10,000 people, many of them have not received formal
training.  Most of the service shops are independently owned and operated, and some of them
are organized into groups.

5. MAC  System Technology

Alternative refrigerants in MAC industry have been introduced since 1995 aside from conversion
to HFC-134a is ammonia or hydrocarbon.   The preferred strategy is to first reduce the emissions
from the existing mac system by having central reclamation unit.  However, it  would prove very
much more expensive and probably ineffective operation due to the wide dispersion of the
service shops.  Replacement or retrofit is primarily recommended in connection with major
repairs.  Replacement to hydrocarbons often poses an unacceptable hazard in old systems not
designed with consideration for use with a flammable refrigerant.  Retrofit to HFC-134a in
general will require replacement of all oil in the system.   The proposed system by providing
recycle equipment is ultimately compatible with the change over of MACs from CFC-12 to HFC-
134a.  The accompanying financial assessment and in particular the unit cost effectiveness
indicates that this project proposal is very cost effective.  The three manufacturers  of MACs  in
Indonesia  currently have converted their units to HFC-134a and they have no longer produced
MAC parts like compressors, evaporators for servicing.
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6.  Size of MAC recycling equipment

Under the 1st MAC project, 54 recycle equipments were distributed. Each service shop received a
recovery, recycling and recharging (3R) Robin Air USA model 17451 tank capacity of 5.5. Kg,
spare part kits, 4 units of filter, and 4 units of vacuum oil.  The price of 3R unit is $ 3,194 each.

The project foresees to allocate different tank capacities of recovery equipment to allow different
vehicle categories  in different target service shops can be accommodated.  Service shops that
cater services to passenger cars, MPVs and SUV will only need recovery equipment with tank
capacity of 5.44 Kg.   while service shops caters services to buses including bus companies who
maintain own MAC service, should be provided recovery equipment larger tank capacity of
around 12.3 kg.    

Aside from achieving objective to reduce emission, it is also important to consider providing
recycle equipment for dual function of which it can be applied for R-12 or HFC-134a.  It implies
when mac with R-12 system has completely phased, service shops can still apply the same for
reduce emission of HFC-134a which has impact for Global Warming Potential (GWP).  Offered
price of recycle equipment from dual functions of  R-12 or HFC-134a brand for the project
amounting $ 3,650 the price for double tank capacity would be higher.

7.   Experiences on operational costs and savings.

The project document of previous MAC project foresaw  service shops joining the program to get
incentive in average net amount of $125 per month per shop after deducting rental, labor costs
and electricity charges.  In additional to the rental, labor and energy costs, it was found that
operational costs and maintenance also had to be taken into account when calculating costs and
benefits. Summary of monthly reports of  completed project shows that each shop on average
was able serve five cars with CFC-12 system, and it received net incentive of $ 100 per month
with  recycling equipment  rental  set at US $ 9.16 per month or $ 220 in two years to allow a
reasonable incentive  for smaller service shops. This incentive was considered sufficient in the
first phase in making the scheme viable.  Taking into account net saving for refrigerant recovery
of the survey is similar  with actual implementation of pilot project, it proposes to have service
shops charged  rental fee of $ 100/year for two year implementation and $150/year for bus.

C. POLICIES AND AWARENESS CREATING ACTIVITIES ( REQUIRED    REGULATION
      ACTIONS)

Necessary measures/regulations should be in place and they will be formulated as parts of the
sector plan.  These measures will include a ban on new MAC installations with CFC, and, a
venting ban and compulsory use of recovery equipment when a MAC system is serviced or
decommissioned, mandatory recovery before junking vehicles with CFC-12 system, prohibition
for mislabelling containers as well as requirements for training and the use of proper work
methods in the MAC servicing sector.   These legal measures are important to send a clear
message to the market of the Government’s intention to carry out the phase-out but also to clarify
the requirements of the Montreal Protocol and strengthen the pro-active service providers that
are promoting state-of-the-art service methods.

To further find the sector plan in effective ways the import control system in the country that is
currently being designed should immediately be functioning to expect gradual declining or
stoppage of CFCs  unmeasured import is achievable.   The on-going implementation in
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production sector plans in China and India is expected to achieve gradual reduction of CFCs
production as scheduled.
Considering the present weaknesses in law enforcement and judiciary that affect all aspects of
governance in Indonesia, and difficulty in doing more than spot-checking shops scattered all over
the Country, the non-investment part of the will rely more on:

•  Awareness to get the public to understand the issues and problems and the need to go to
qualified shops that do proper work.     Public should be made aware on presence MAC
system in their vehicles to get proper filling and handling during service.  Dissemination
information through pamphlet,  medias would also be effective measures.  Car
manufacturers will also be involved in providing literature specifying HFC-134a and
warning about CFC-12 for new vehicles;

•  Certification of shops and listing of certified shops as to encourage shops to offer an
improved service, allowing them to use an ozone-friendly logo and a sticker on the MAC
after service;

•  Code of Good practice – would need to be established and defined.  It requires a range of
measures such as capacity building in the vocational training sector, training of the
existing workforce,  introduction of recovery and recycling and the use of it instead of
release of refrigerant.  Good practice would include the use of proper leak detection
methods and corrective measures before recharging.

Awareness: The information given to car owners in connection with renewals of their
registrations will include information on the importance of proper maintenance for long-term
reliability as well as the obligation of the service technicians to recover refrigerant and repair
leaks before recharging refrigerants.

To increase the technical capacity of the technical inspection team to service shops, it is proposed
that a manual describing procedures for determining the type of refrigerant in MAC systems to
be developed.   It is proposed that five training sessions be organized: in the Jakarta Area and
other major cities of the country as part of awareness creating workshops.  At the conclusion of
the training, each regional focal point will be given a refrigerant identifier which can identify
CFC-12, HFC-134a and hydrocarbons.  The focal points will include random spot checks at
workshops in their periodical reporting to the MAC coordination team.   NOU Office will
monitor the frequency of inadequate practice by service workshops and decided on future
actions as needed.

It is expected that the cost of development and production of the manual for inspecting MAC
systems will be US $10,000.   An additional amount of US $15,000 is required for organizing 10
regional training sessions for technicians of the MAC regional focal points.    For refrigerant
identifiers, a budget of US $40,000 (approx. $2,000 per unit) is required will be provided to  equip
regional MAC regional focal point.  A total of 20 are needed for the purpose.

All new vehicles produced after 1996 will have a sticker identifying the HFC-134a as type of
refrigerant in the MAC system.   It would be useful if the service shops servicing HFC-134a MAC
system have the ability to verify the refrigerant used.  During the implementation of the first
annual program, it will be evaluated to which extent and how servicing of HFC-134a MAC could
be covered under the program in order to prevent the use of CFC instead of HFC.

The ozone unit will address the issue through voluntary agreements with the MAC system and
component suppliers supported by awareness creating activities.  The workshop maintaining and
servicing cars will play a major role in implement such a voluntary agreement.  The more
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workshops directly engaged in the program, the higher likelihood for implementing a voluntary
agreement.

C.1. Control of supply of CFC-12

The present import/export control system will be strengthened through the study undertaken by
the NOU.   As its strengthening import control system is  developing,  the annual import quotas
to be monitored will reflect the estimated actual annual demand for CFC-12 in the market.  As so,
the quotas will not reflect possible consumption by cars using CFC-12 instead of HFC-134a.    If
there is significant demand in that area, it would either result in higher market prices of CFC-12
or illegal import. The Ozone Unit will need continued capacity monitor  CFC use in the market
and ability to address issues as they may come up.  The Ozone Unit will draw on the new UNEP
MP Compliance Program.   

C.2.   Regulation on Installation of New CFC MAC system in new vehicles

While the manufacturers all have converted to HFC-134a MAC system in new cars and no new
CFC are installed in cars, there would still be a significant CFC-12 MAC system and component
in the MAC after market in Indonesia. In addition, CFC-12 systems are still installed in some new
buses due to buyer requirements. It might be useful to include the type of MAC in the standard
specifications of cars and part of the car inspection scheme.

As it would be unrealistic to assume it possible to control the after market through regulation, the
Ozone Unit will address the issue through voluntary agreements with the MAC system and
component suppliers supported by awareness creating activities. The workshop maintaining and
servicing cars will play a major role in implement such a voluntary agreement.   The more
workshops directly engaged in the program, the higher the likelihood for implementing a
voluntary agreement. The number of workshops engage directly in the program is therefore one
of the design parameters for the MAC recycling program.

Table 5

Policy actions program US $

Development of a standard inspection manual 10,000

Development and printing of pamphlet explaining new on MAC systems awareness 30,000

Training of regional MAC focal points 15,000

Refrigerant identifiers for 20 MAC focal points 40,000

Sub-total 95,000

Contingency 10% 9,500

Total 104,500

Funding for the increase management capacity required is addressed under the TA part.
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C.3.    Voluntary Certification of MAC Service Shops and Technicians

C.3.a  MAC Service Shops and Technicians

According to the surveys performed for the preparation of this project, there are at least 2,000
MAC service shops throughout the country. The three MAC component suppliers each have their
own network of workshops and maintenance shops. Larger taxi companies and bus companies
also have their own maintenance shops. Car manufacturer also have there own network of
service shops. In addition, there are a significant number of independent workshops who
maintain, repair and install MAC systems. The target for the voluntary system would be to cover
service workshops which cover at least 70% of the CFC-12 service demand.  This can be achieved
if at least 1,000 of the larger workshops participate in the certification program. To reach such a
number, it would be necessary to conduct a public outreach program including distribution of
information through the refrigerant supply chain and local governments, and, articles in
newsletters and trade magazines.  The objectives of the public outreach program are as follows:

•  To inform service shops of the national phase out schedule for CFCs;
•  To inform service shops of the implementation of the voluntary certification program

and the need and benefits of using recycling equipment when servicing MAC system;
•  To inform service shops of possibility to obtain basic equipment required for proper

maintenance of CFC and HFC MAC systems.
•  To inform service shops on how and where to obtain the training; and,
•  To inform service shops of the future import quotas of CFC-12;

Service shops will need to have certified staff in order to be working with MAC systems. While it
seems impossible to establish a formal accreditation system, a certification system combined with
awareness creating activities might direct the customers towards certified workshops.  To
become certified, a technician needs to pass an examination at an accredited training centre.  The
objectives of the training program will be to educate service technicians on how to properly
handle CFC-12 and how to properly repair non-ODS equipment.   The training course should
also provide service technicians with the knowledge to retrofit CFC systems to non-CFC
alternatives.   Service technicians will be trained not to top up refrigerants without detecting and
fixing leaks, as well as on the need for proper labelling of all repaired units. They will also be
informed of the potential commercial viability of the use of recovery and recycling machines.
The duration of training can be adapted to the prior knowledge of the technician. The specified
competencies will be verified through a test before the technicians get the certificate proving their
competencies. The competencies specified as a minimum level to get refrigeration service
accreditation will also be integrated in the regular courses that are continuously operated.

In addition, it will be required of each certified service shop, that it has access to certain specified
equipment. Assistance in a form of a financial subsidy for the procurement of basic equipment
will be given to the service shops where at least one of their technicians has already received
training from one of the authorized training centres.

Creation of a well-developed structure for certification of vocational training to different levels as
well as existing programs for shorter and longer courses in refrigeration and air-conditioning has
to be done.  To evaluate and adjust or expand the existing curriculum to accommodate both
short-term needs to educate the existing work force as well as long-term requirements for new
staff, a working group.
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There are currently product standards that are compulsory for many products but the specific
legal requirement of labelling products with CFC should be clarified and the requirement with
specifics on the label should be included in the code of good practice clarifying that service shops
should attach a label to each of the MAC systems they repair.  The label should contain
information pertaining to refrigerant type and names of service technicians and service shops.

It is proposed that the train-the-trainer program described below begin in mid-2003, and training
for service technicians begin at the beginning of 2004.   The cost for training 2,000 technicians is
calculated to be US $93,500 and will be covered by the collected rental fee of service shops.
Service shops associated with major auto manufacturers will be urged by MOE to have their
technicians trained and to start employing the code of good practice in their service work by mid-
2004.

The certified service enterprises will raise public awareness through promotion of their
certification. Along with public awareness, there will be further benefits and incentives for the
enterprises to join the system.   Thus, promotional material should be made available to them.

C.3.b.  National MAC Recycling Program

The use of appropriate equipment in the servicing sector will be essential to achieve the necessary
reductions in CFC emissions. The size of the MAC sector makes this sector particularly important
to reach compliance with phase-out target dates.  As the CFC consumption in the MAC servicing
sector is approximately 915 ODP MT, (2001) the phase-out of CFC consumption in this sector will
have a direct impact on the Indonesia’s ability to meet its 50% reduction targets in 2005 and 100%
reduction in 2007.

Access to the necessary equipment will be a requirement.  It is important that financial assistance
be provided to enable service shops to purchase the necessary equipment.  Indonesia is
requesting MLF funding for implementing the MAC recycling program in order to be able to
achieve phase out as required under the MP.  The additional hidden costs of accelerated phase
out will be covered by Indonesia.

To fulfill the project objectives as outlined above of having a permanent  reduction of emissions,
a cost effective   scheme  for maximizing  recycling  of it at the service  station level needs  to be
developed based on the experiences gained through the MAC recycling pilot project where
economic  incentive  at the service  station level was workable.  The service of recovering  and
recycling  is charged to the mobile  air  condition user in addition to the cost of any fresh CFC
uses.  This represents  a saving  or reduction  in the use  of new CFC-12.  The service station
would have to pay  a fixed  rental  for the  recycling  machine plus the cost  of electricity  and
labour  to operate them.  It is  estimated a rental fee of $ 100/year for 2 years would be charged
for service shops cater for passenger cars and $ 150/year for 2 years would be charged for service
shops, bus station that require larger capacity of recovery equipment.  It is expected that by
having economic incentive of $100/month is more than enough to compensate each shop to pay $
100/year rental fee.  Rental fee would also become a strong drive for service shops to maximize
the use of recycle equipment.  In addition, profit  generated  from the difference  between these
costs and  the revenue  generated can be appreciable  for the service  outlets particularly with the
rising cost of CFC-12 in the future.
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To successfully implement the national MAC recycling program, continued implementation by
previous proponent is necessary as they have substantial experience in  coordinating, monitoring
and controlling  the distribution  and usage of the MAC recycling  equipment.

While the number of service centers involved in the first phase, the national MAC servicing
program is aiming of covering 70% of the CFC-12 usage for servicing.  Hence the number of
workshop to be included is estimated to be at least 1,000 CFC recycling units. In accordance with
the Decision of the Parties, it is required that due consideration is given to the usage and
emission of global warming gases like HFC’s.   It would be evaluated if it possible to achieve the
objectives of the program and cover HFC without requesting additional MLF funding.

The completed phase I MAC project  purchased of 55 recycling  machines  with distribution  of
the 54 of this machines  by them to suitable  54 mobile air conditionings service stations.  They
covered  selected workshops in 5 cities in Java  ( Jakarta, Bandung , Surabaya , Semarang and
Yogyakarta ).  Record of operation of recycle machines, which was received on monthly basis
from the service shops. The reporting required forms to be developed and distributed and
significant follow up work was required by the MAC recycling team in order to ensure proper
reporting by the workshops. The approach has been very effective and has allowed analyzing
operational costs, number of cars  services, the CFC-12 recovered and recycled, economic savings
as  assessment to the viability of the project. (See attachment 2 - Monitoring Report).

This national MAC recycling program is aimed to achieve a significant reduction of CFC-12
emission and support the complete phase-out of the use of CFC-12 in the MAC sector.   In order
to cover at least 70% of the national CFC consumption in the MAC sector,  participations of at
least 1,000 workshops is required and at least 1,000  recycling units will have to be provided
throughout the major urban areas  all over Indonesia.

This selection of the service shops to receive machines under this program will be based on an
initial national awareness creating activity through which service workshops can register their
interest in participating. The condition for participating will be part of the information provided
to service workshops. The starting point will be listed service outlets provided by three MAC
component and system companies, car dealers, taxi companies and bus companies.   There are
2,000 potential MAC service shops, 1300 directly affiliated with the three MAC companies,  700
service independent service shops,  157  bus companies listed by the project located all over
provinces in Indonesia of which over 20 bus companies do its own MAC service  maintenance
and 30 taxi companies of 60 in Indonesia who have their own maintenance workshops .  With
estimated 1,000 service shops for funding of which 950 service shops for cars including taxi
service companies and 50 for bus companies,  initial work has been started  and 118  service
shops has been surveyed/interviewed.  One design parameter to be used would be number of
cars served in average per day.  Service shops are categorized by a) Small service shops (1-4
vehicles per day),  b) medium service shops (5-8 vehicles per day) and c) big service shops (above
9 vehicles per day) shall be applied as design criteria. In the fist year, only larger workshops will
receive equipment, while smaller and medium workshops will receive recycling equipment in
the follow years as the program expand. The lease income will be used to support the  program.
If service  shops do not  operate correctly as given by the contract, removal of  recycling unit
would be an option and it could then be given to other service shops wanting to participate.
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C.3.c  Recovery of CFC from retired MAC System

For Indonesia to meet the 2007 phase-out target, improving practice in the service of systems will
not be enough.  It will also be necessary to ensure that the existing stock of CFC is reused.   Based
on the table below, the total amount “retired each year would be around 110 MT/year. Taking
into account the logistic and the incentives for recovery, it should not be assumed that more than
50% could be recovered.  Any recovered CFC from retired equipment would need to be
reclaimed to meet specifications given by the car suppliers.  A legal requirement for mandatory
recovery, training of service technicians in how to perform this operation and common access to
reclamation facilities will help in this process. In addition, support will be given under the NOU
to encourage the use of recovery and recycling machines in the MAC sector.

The calculations are based on the cost for procurement of 20 recovery and recycling machines for
the removal/recovering from system when not used any more an additional  MT CFC from the
MAC sector.   See table below of CFC phase out due to retirement of cars and MAC systems.

The estimated impact is calculated year by year, assuming a fully effective program.  As seen
from the table below, the annual impact differ from year to year depending on the overall
consumption and number of servicing workshop operating in accordance with standards. The
program will have to continue on an ongoing basis.   It is not limited to the procurement and
distribution of recycling machines. Lease income based on an annul lease contract of US$
100/unit for service shops and $150 for bus companies will provide US$ 102,500 on an annual
basis. Assuming only 80% will pay their dues, an annual income of US$ 82,000 is used for cost
calculation purpose.

The annual support and monitoring will have to be financed through a combination of MLF
funds up to 2007.   The issues would be continued maintenance of machines as they grow older
and the change of the decreasing population of CFC based MAC system and increase population
of HFC MAC system.  The expected percentage of CFC MAC out of the overall MAC population
will change from 50% in 2003 to [25%] in 2007.

Calculation based on a 5 car per day workshop.  Now and in 2007 with fewer CFC cars.

Table 6 -  Annual saving achieved in MAC sector plan
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Number of MAC R&R
In operation

50 50 350 700 1000 1000 1000 1000 1000 1000

Sector Phase-out Plan 915 805 695 585 476 366 280 0 0 0
Consumption with no
additional MAC R&R

915 805 695 585 476 366 280 183 97 76

Consumption with
A Sector R&R
Program

915 805 695 520 369 241 185 121 65 51

Annual saving achieved
Through the recycling
Program

0 0 0 65 107 125 95 62 32 25

Possible 50% recovery
From retired MAC system

0 0 0 33 33 33 29 31 29 7

Implementation of a national recycling program and day-to day operation will require significant
support and monitoring system.  The following approach is proposed as modality for
implementing and monitoring the MAC program.
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Table 7 – Investment Cost

Cost items Number of units Unit costs Total incr. Costs
Recycling equipment Tank capacity
5.44 Kg., including spare parts, filters & oil

950 $ 3,650 $ 3,467,500

Recycling equipment Tank capacity
12.3 Kg. including spare parts, filters & oil

50 $ 3,750 $ 187,500

Delivery & insurance during transport  2.5% 91,375
 Sub-total $3,746,375

Contingency 10% 374,638
Training centers costs 5 10,000 50,000
Annual Training/workshops (3 years) 40 2,250 90,000
Monitoring and technical support 25,000
NOU consultant costs 35,000

Sub-total 200,000
Contingency 10% 20,000
Less  rental fee for recovery equipment:
- Service shops for cars : 80% 0f 950 x $100 x 2
- Service shops for bus & bus companies:
  80% of 50 x $150 x 2 years

(152,000)

(12,000)

Total 4,177,013

D.    TECHNICAL ASSISTANCE PROGRAM

Training programs shall be developed and organized for  service technicians that are expected to
help minimize the current practice of topping up refrigerant without fixing leaks,  education for
proper service methods.  Technicians who have attended training and passed technical tests  shall
receive certification.  Notice of failure to implement good practice during service by PMU could
result delisting as certified service shops.

A train-the-trainer program for the MAC sector will be jointly developed by international and
local trade experts in close cooperation with the trade representatives appointed by  the NOU.
The existing training requirements and materials used for MAC training, if available, will be
upgraded.

Once training regulations are available, NOU will invite potential training centres and technical
institutes, including the regional and provincial training centres, to apply for accreditation for the
respective courses as is the established practice in Indonesia.

Proposals submitted by training centres will provide information related to their staff (those in
charge  of the training courses), descriptions of their existing facilities, and proposed duration for
their service technician training courses.  The intention is to have special training for skilled
workers that only need specified new competencies.  This could, with the existing system and
with twelve technicians per session, require  2-5 days depending on the technicians’
backgrounds.   Based on this information,  MOE will accredit training centres across the country
in this project component.

The local experts will carry out five-day workshops to train trainers – a minimum of two from
each of the accredited training centres.   Training will include hands-on sessions.   At the end of
training, participants will be required to take an examination.  Those who pass the examination
will receive certificates from PMU. Those who fail will be required to take make-up classes before
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certificates are given to them.   The training centres will not receive basic equipment free of
charge until all of their trainers have received certificates from PMU.

After completion of each training course and exams, the accredited training centres will be
obliged to provide a list of all technicians who have passed their exams along with names and
addresses of service shops that they are working with.    A database containing names of certified
technicians will be developed and maintained by NOU.

It is proposed that two sets of basic equipment for training, such as pressure gauges, vacuum
pumps, refrigerant charging cylinder, leak detectors, and recovery and recycling machines, be
given to each of the participating training centres.

Table 8  -  Train-the-Trainer Program in the MAC Servicing Sector

Description US$
Development and Production of Training Materials 15,000
Technical assistance to facility this process 5,000
Training of trainers (2-5 days courses, 15 persons of each course) of by local expert 20,000
Basic Equipment for on hands training at  Regional Training Centres,  Automotive
Industry (2 sets each)*

45,000

Sub-total 85,000
Contingecy 10% 8,500

93,500
*Based on a standard cost of $4,500.

The preparation of the training curriculum as well as the identification of the additional needs for
training manuals are to  be developed.  Competencies that will be required for the certification
are being established in the work group with participants from trade and the relevant authorities.
The training capacities will be gradually increased during the first 6-12 months of the project
depending on the current situation of each training centre.

E. IMPLEMENTATION MODALITY

Taking into account a comprehensive review of policy framework to strengthen and develop;
enhancement of the compliance monitoring capacity; training and workshops of a large number
of service shops;  creating  public and service shops awareness, overseeing the project
implementation of 1000 service shops, selection and hiring consultants,  the project will require
establishment of one integrated Project Management Unit (PMU) that will be headed by the
National Ozone Unit (NOU) to manage implementation of all the sector plans.    PMU will
require 2 dedicated individuals to do monitoring of the implementation.  The assigned persons
shall be responsible to monitor the overall implementation of the  MAC sector plan, review
progress report, and evaluate the overall performance assigned contractor on annual basis.

PMU shall be submitting quarterly progress report on the implementation of the sector plan to
the Implementing Agency in the required report format that in subsequent will provide reporting
to the Executive Committee for evaluation and audit.
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Financial administration mechanism including disbursement modality of the project shall
continue to apply the existing procedures by retaining the existing Financial Administration
agent.

It is foreseen that the PMU  will contract activities such as public awareness programs to more
specialized agencies,  selections training centers for train the trainers program, implementation of
training programs and hiring local experts for monitoring and technical supports for trainings
shall be done through subcontracting to specialized institutions in the field.  Discussion and
decision on regulatory and supports for the program shall be dealt by the NOU to related
ministries to assure the program is framed with more concrete legal frameworks.   The NOU also
foresees to contract to carry out  survey and monitoring of recipients,  equipments’ procurement
and distributions to Dasa Windu Agung (DWA), the previous proponent of MAC pilot project.

5.1.  Project Management

With supervision from the NOU, staff dedicated in the PMU for MAC sector plan shall undertake
the following activities:

a.  Project Implementation:

•  prepares standard implementation procedures for eligible enterprises that would like to
seek project funding;

•  reviews and approves proposals & data gathering submitted by eligible enterprises from
DWA;

•  coordinates the establishment of the networks of authorized training centers for MAC
servicing sector;

•  employs technical experts for training and supervision;
•  develops awareness strategy to enable end users understand about the on-going

program;
•  develop and maintain, in cooperation  with selected training center, a database and

MAC certified technicians including names and addresses of service shops that have
their technicians trained;

•  Assist PMU’s vocal points,  if required, to enable identifying various refrigerant types in
the MAC system;

•  Prepare an annual progress report of MAC sector plan implementation in accordance
with ExCom procedures and requirements pertaining to this task.

b. Public Awareness

•  Disseminate information related to the Government Policy to completely ban on new
MAC installations with CFC-12;

•  Organize workshops to achieve a voluntary agreements with the MAC system and
component suppliers on the need for discontinued usage of CFC in new installation;

•  Issue certification to MAC service shops that have passed technical examination of
technicians

•  Raise public awareness of the environmental and  economic impact of ozone layer
depletion via newspapers, new articles, seminars,  electronic media etc.

•  Organize a promotional program to encourage the public to have its MAC systems
repaired by certified technicians, and;
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Undertake public outreach programs for MAC servicing sectors as described in the previous
sections.

With supervision from the NOU,  DWA shall undertake the following activities:

•  Surveys of potential service shops for inclusion to the program;
•  Monitoring of service shops during implementation;
•  Facilitates procurement of investment items including recycle equipments to MAC

service shops;
•  Timely distribution of investment items to eligible service shops.
•  Supervision on the use of  recycle  equipment;
•  Provide spare parts for proper maintenance  of equipment;
•  trouble shooting/repair for design/system defects, whenever necessary of recycle

equipment;
•  provides quarterly progress report to NOU on the  implementation in the recipients’

level;

      Table  9  Project Management (Implementation and Monitoring) 2003 – 2007

Description US$
Regulatory & supports 65,000
Public awareness 100,000
Project management (NOU) 150,000
Project implementation (subcontracted) 250,000

Sub-total 565,000
Contingecy 10% 56,500

Total: 621,500

F. PROJECT COST

The project costs is given in the tables below and in annex 1, 2 and 3.
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Table-11     CASH FLOW FOR INVESTMENT & NON INVESTMENT COMPONENTS MAC SECTOR
                     PLAN

 Cash Out YEAR  /  QUARTER
ACTIVITIES

DESCRIPTION Budget
2003 2004 2005 2006

2007

 (US$) 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

                 
Train The trainer
Program :                  
- Set-up Train The

Trainer Program 5,500 5,500               
- Implementation of

program 88,000   88,000              

Policy Actions 104,500   44,000    60,500          
Regulatory and
Supports 71,500   40,000    31,500          
Project
implementation 275,000  63,000     71,500    71,500     34,500  34,500  

Public awareness 110,000 40,000   40,000    30,000        
Financial for
purchasing
equipment 4,121,013       1,236,304    1,442,355    1,442,355  
Project
Implementation &
management 165,000   33,000    33,000    33,000    33,000 33,000  
Certification of
MAC service shops 0        0    0    0

Rental fee (164,000)       (50,000)    (58,000)    (56,000)  
 Training,
Monitoring &
consultant cost 220,000  50,000    50,000    50,000     50,000 20,000  
Quarterly Net Cash

Out Flow 4,996,513 5,500 153,000 205,000 0 40,000 121,500 1,311,304 0 30,000 121,500 1,417,355 0 0 84,500 1,419,355 0
Annual Net Cash

Out Flow 4,996,513 363,500 1,472,804 1,568,855 1,503,855 87,500
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G. MILESTONED FOR THE SECTOR PLAN

The following milestones for the implementation of the project is given in the table below. It
should be noted that the work would have to continue after January 2008 and until the global
production of new CFC stops by December 2009 in order to ensure sustainability of the national
MAC program.

MAC SECTOR PLAN MILESTONES

Milestone (ODP MT) Performance Target Amount
1st Tranche (Nov. 2002) 915 MAC sector Plan approved by ExCom
2nd Tranche  (2003) - Dedicated individuals in PMU & consultants have been

  contracted.
- Standard for implementation procedures established.
- Train the trainer program  finalized.
- Set up Policy action programs.
- Regulatory & supports set up.

363,500

2nd Tranche (2004) - Policy action programs implemented.
- Regulatory & supports completed.
- Entering into force of certification for  300 service shops
  announced.
- Trainings & workshops implemented.
- Procurement and distribution of 300 recycle equipments
- All conversion set out in compliance schedules
  and scheduled completion for 2004
- Distribution of 300 recycle equipments

1,472,804

3rd Tranche (2005) - Entering into force of certification for 350 service shops
- Equipment testing and trial underway
- MAC inspection requirement
- Distribution of 350 recycle equipment

1,568,855

4th Tranche (2006) - Entering into force of certification for 350 service shops.
- Equipment testing and trial underway
- MAC inspection requirement
- Distribution of 350 recycle equipment

1,503,855

5th Tranche (2007) - Equipment testing and trial underway
- MAC inspection requirement

87,500

6th Tranche (2008)
7th Tranche (2009)
8th Tranche (2010)
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ANNEX 1

INCREMENTAL CAPITAL COSTS

Item Unit Cost Quantity Requested Cost

Equipment costs
Recycling equipment Tank capacity
5.44 Kg., including spareparts, filters & oil

950 $ 3,650 $ 3,467,500

Recycling equipment Tank capacity
12.3 Kg. including spareparts, filters & oil

50 $ 3,750 $   187,500

Delivery & insurance during transport
2.5%

$     91,375

 A:  Sub-total $3,746,375

Technical assistance Program Costs,
National Recycling network
Train the Trainer Program (2 persons each
in 5 regional centers)

5 $10,000 $  50,000

Annual training/workshops (3 years) 40 $2,250 $ 90,000
Monitoring and technical support $   25,000
NOU Consultant costs $   35,000
  B: Sub-total $ 200,000

Train the trainer program: $  85,000
  C: Sub-total $  85,000

Policies and overall project
implementation management
Policy action program $ 95,000
Regulatory & supports $  65,000
Public awareness $100,000
Project management (NOU) $150,000
Project implementation (sub-contracted) $250,000
  D:  Sub-total $660,000

Total project capital costs (A+B+C+D) 4,691,375
Contingency   (10%) 469,138
Total incremental capital costs 5,160,513
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ANNEX 2
Incremental operating costs

Not requested

IOC cost components Without recycling
equipment(USD/kg)

With recycling
equipment
(USD/kg)

Maintenance cost 3% of US$ 3,000 0 US$     90
Filters and dryers 0 US$     20
Energy costs 4 cars/day * 0.5h*US$ 0.1/kWh 0 US$     40
CFC-12 consumption  800*0.6/0.3*2 US$ 960 US$   480
Extra manpower  US$0.5/hr *800cars
*0.5/hour

0 US$   200

Total US$ 960 US$   890

Average saving/costs per recycling machine US$ 10/year
Total costs per year, 1,000 units: US$10,000/year
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ANNEX 3
COST EFFECTIVENESS

Base line consumption - ODP Impact of the project
ODS Substances and substitutes Actual

year
ODP Consumption

(kg)
ODP
(kg)

Total  ODP before conversion
CFC-12 2001 1.0 915 915

Total ODP: 915
Total ODP after conversion
HCFC, HFC, Hydrocarbon, etc NA

Total ODP: 915
ODP Impact of project (taking into account
HCFC)

NA

Remaining ODP consumption: 0

                                                   Calculation of Cost Effectiveness
Project costs Requested
A.  Incremental Capital Costs 4,691,375
B.  Contingency 469,138
C.  Incremental Operating Costs, 2 years (not requested) -
D.  Total Incremental Project Costs (A + B + C) 5,160,513

Adjustments
% 0

E.  Adjustment for export to non Article 5 countries % 0
F.  Adjustment for technical upgrade 0
G.  Total adjustment  (E+F) 0
H  Total incremental costs  (D-G) 5,160,513

I.  Adjustment for Non-Article 5 ownership (% non Art. 5
ownership)

0

J.   Eligible costs funding  (H-I) 5,160,513
K.  Requested MLF  (Adjusted for lease income) 4,996,513

L: ODP impact of the project 915

Cost Effectiveness
L.   Actual costs effectiveness of the project  (I/J) US$/kg/y NA
M.  Threshold for Sector US$/kg/y NA
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OORG TECHNICAL REVIEW

COUNTRY OF ORIGIN:  Indonesia

IMPLEMENTING AGENCY:  The World Bank

PROJECT TITLE:  National ODS Phase-out Plan

PROJECT DATE:  September 2002

SECTOR / SUB-SECTOR:  Mobile Air Conditioning Servicing Sector

PROGRAM SUMMARY:  This is a continuation of a completed MAC refrigerant
recycling pilot project to assist Indonesia in completely phasing out its CFC consumption
in accord with the Montreal Protocol.  The request is for support funding for refrigerant
recovery/recycling/reuse (3R) equipment, training to facilitate the use of the equipment,
public awareness and program monitoring.

PROGRAM GOALS:  Preventing unnecessary refrigerant venting via the use of 3R
equipment and providing technician training are appropriate and compatible with
the OORG MACS Guidelines.

PROJECT COSTS:  Requested funding is reasonable for this level of support.

REFRIGERANT RECOVERY & RECYCLING:  1000 3R machines will be purchased with MLF
funds.  A train-the-trainer program will facilitate widespread technician training in the country.

Analysis of benefit:

Per the Indonesian MAC shop survey (4.b), 2-4 out of 7 cars come in with no recoverable
refrigerant, which means only about 43% have refrigerant that can be recovered with
3R.  This is nearly the same as a similar study of 595 vehicles in year 2000 in the US
(Mobile Air Conditioning Society) showed that some 40% came in without any
charge.

For estimating the amount of recoverable refrigerant, this same U.S. MACS survey
showed that the overall net recovery effectiveness, accounting for all vehicles
serviced – with and without recoverable charge - was 33%.  I recommend using this
as the weighted average recoverable for the industry.

Assuming 70% of vehicles are covered by 3R equipment, the net effectiveness of the
Indonesian program would be 70% of 33%, or 23%.  This would yield an average of
1.0 kg x 23% = 0.23 kg/vehicle serviced (including those with and without
recoverable charge).    Based on a cost of $3.30/kg, the weighted average job would
return about $0.76 in reusable refrigerant.  This is still likely enough return to offset
costs and return a profit to the shop owner as an incentive.
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Given that the overall effectiveness of the Indonesian 3R program would be ~23%,
and considering the fact that 3R machines would be purchased and installed over a 3
year period, the annual savings achieved in the MAC sector plan shown in Table 6
appear to be overstated by about a factor of 2.  See attached chart.

In 2008, there will still be about 160,000 vehicles operating that will need some kind of
refrigerant. Recycling can reduce the overall need for new refrigerant, but cannot
provide enough to keep the fleet going without NEW refrigerant, especially since the
recovery rate will be only about 23%.  Within a year or two, all vehicles will have
insufficient refrigerant to operate.  Accordingly, the remaining vehicles in 2008 will
have to either be retrofitted to another refrigerant (R-134a), continue to use CFC-12
(illegal by then?), or simply go without A/C.  This situation is not unique to Indonesia
as all nations seeking to end the use of CFC-12 will have vehicles whose owners will
have to make such choices when and if CFC-12 is no longer available. The issue of
retrofitting should be discussed and addressed, especially if CFC-12 is to be banned
after a certain date.

IMPLEMENTATION TIMEFRAME:  Timeframe appears workable, although the
short time between full implementation and the end of legal CFC use will limit the ODS
savings.

RECOMMENDATION:   This program falls within the OORG MACS guidelines and
my recommendation is to proceed with the request for funding with the following caveat:
consider the above analyses and modify the predictions of environmental and cost benefit derived from this
level of support to assure the validity and viability of the economics of the program. In addition, some
thought should be given to preparing the country for the eventual need to retrofit CFC-12 vehicles to HFC-
134a.

In addition, the legal structure should be such that it does not push vehicle owners away from shops that
recycle (due to perceived higher cost) and over to shops that only provide lower cost “top-off” service.
This is important since only about ½ of the service shops in Indonesia will have 3R equipment.  The other
half would only legally be able to provide top-off service or illegal service (due to venting refrigerant).

OORG REVIEWER:  James A. Baker     DATE OF REVIEW:  September 25, 2002
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Estimated Consumption With and With Out 3R
     [Revised for 33% Average MAC System Recovery Effectiveness
       And a Total of 23% ODS Reuse Based on 70% 3R Coverage]

2004-
2005

2005-
2006

2006-
2007 2008 2009 2010

Q4 - Q4 Q4 - Q4 Q4 - Q4

Consumption without 3R 476 366 280 183 97 76

# 3R in use 300 650 1000 1000 1000 1000

% 3R in use 30 65 100 100 100 100

% 3R Coverage
Max=70% 21 46 70 70 70 70

 % of charge recoverable 33 33 33 33 33 33
From U.S.MACS Study

Net % total recoverable 7 15 23

Total
Recoverable

 Service +
Scrap 586 476 366

Net MT Reused 41 71 84
586 (7%) 476 (15%) 366 (23%)

Consumption with 3R 435 295 196
With 3R at Service & Scrap
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Phase-out Management Plan for CFCs in the Refrigeration (Servicing) Sector in Indonesia 

 
 
1. PROJECT OBJECTIVES 
 

The objectives of this project are: 
 
a) Together with the Refrigeration (Manufacturing) Sector Phase-out Plan approved at the 37th ExCom 

Meeting, to achieve complete phase-out of CFCs in the Refrigeration Sector in Indonesia within five 
years by implementing the phase-out management plan for CFCs in the Refrigeration (Servicing) Sector. 

b) To enable Indonesia to meet its obligations of phased ODS reductions in accordance with the control 
schedule of the Montreal Protocol. 

c) To ensure timely, sustainable and cost-effective CFC phase-out in the Refrigeration (Servicing) Sector, 
through development and implementation of a combination of investment, technical support and 
policy/management support components. 

 
 
2. BACKGROUND 
 
 2.1  Introduction 

 
Indonesia is the world’s largest archipelago, comprising about 16,000 islands and located between the Indian 
and Pacific oceans. The total area is about 1.9 million sq. km. with a land area of about 1,8 million sq. km and 
a coastline of about 54,000 km. With about 23 million, it has the fifth largest population in the world. The 
country is administratively organized into 32 provinces, 2 special regions and one special capital district. The 
357 subdivisions of the provinces, called regencies, have become key administrative units following the 
implementation of the decentralization legislation from January 2001. 
 
The key economic sectors in Indonesia are petroleum and natural gas, mining, textiles and footwear, cement, 
chemicals and fertilizers, plywood, rubber and tourism. Manufacturing and services contribute about 55% of 
the size of the economy. The main concentration of population and industrial/commercial centers is in Java 
(Greater Jakarta, Surabaya, Semarang, etc), Sumatera (Medan, Padang, etc) and to a lesser extent in Sulawesi, 
Kalimantan and Irian Jaya regions. 
 

 2.2  Montreal Protocol Activities 
 

Indonesia ratified the Vienna Convention and the Montreal Protocol in June 1992. The per capita 
consumption of ODS in Indonesia being less than 0.3 kg, Indonesia is classified under Article-5 of the 
Montreal Protocol. In 1994, Indonesia prepared a Country Programme incorporating the national strategy and 
action plan to phase out ODS in line with the Montreal Protocol control schedule. The action plan proposed to 
address each of the ODS consuming industry sectors, through six elements, namely, institutional measures, 
regulatory measures, incentive and disincentive measures, awareness and information dissemination, 
investment and technical assistance and monitoring.  With the assistance of the Multilateral Fund, several 
investment and non-investment activities were implemented by Indonesia, from 1993 to 2000. Complete ODS 
phase-out was initially targeted ambitiously for 1998.  
 
The Government initiated preparation of the Country Programme Update in 1998 with the assistance of the 
World Bank, UNDP and the industry, under which, the ODS consuming sectors were resurveyed. The 
updated country programme renewed and reinforced Indonesia’s commitment, strategy and action plans to 
eliminate ODS and is intended to serve as a guideline for future activities related to meeting Indonesia’s 
obligations under the Montreal Protocol. Realizing the needs of the industry and the economy, the updated 
Country Programme revised the target date for complete ODS phase-out to the end of 2007. 
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2.3  Institutional Framework 
 
The activities related to ozone layer protection and implementation of the Montreal Protocol, are coordinated 
through the Ozone Unit, within the Climate Change and Atmosphere Department of the Ministry of 
Environment. 
 
To provide regulatory and policy support for enabling the industry to eliminate ODS, the Government of 
Indonesia has taken the following initiatives and actions: 

 
a) Establishing a licensing system for import of ODS from 1998. 
b) Ban on imports of goods containing ODS from 1998. 
c) Monitoring the use and import of ODS to minimize illegal trade and capacity-building of customs 

officials in line with ASEAN agreements 
d) Active monitoring of the progress of implementation of projects funded by MLF 
e) Formulating guidelines and regulations as necessary for policy implementation 
f) Supporting public awareness initiatives and campaigns for promoting ozone layer protection at the 

consumer level. 
g) Regular interaction with other ministries and departments, industry representatives and implementing 

agencies for information dissemination related to impact of policy measures 
h) Promoting research and use of ozone-friendly technologies 
i) Providing incentives and rewards for development and use of ozone-friendly technologies 
 
 

3. SECTOR BACKGROUND 
 

3.1.  Industry Structure 
 

The Refrigeration Sector in Indonesia has experienced significant growth in the past decade due to the 
consistent growth in the per capita incomes, the predominance of the tourism and service industry and the 
relatively low market penetration of refrigeration appliances and equipment in the past. CFCs are consumed 
as blowing agents (CFC-11) and refrigerants (CFC-12, R-502, etc) in the manufacture of refrigeration and air-
conditioning products. 
 
In the Refrigeration Sector, CFCs are presently consumed in Indonesia, in manufacturing of new products and 
for servicing of existing appliances, equipment and systems. 
 
The range of products manufactured, imported and serviced in the sector includes household refrigerating 
appliances such as domestic refrigerators and freezers, commercial refrigeration equipment such as display 
cabinets, bottle coolers, chest freezers, hot and cold water dispensers, visi-coolers, reach-in refrigerators, 
walk-in coolers and freezers, supermarket systems, etc.; industrial refrigeration equipment such as process 
chilling/freezing systems, cold storages, hospital refrigeration systems (mortuary cabinets, blood-bank 
refrigerators, etc) and transport refrigeration equipment (refrigerated trucks and trailers) and commercial 
appliances such as mobile air conditioning units for cars, vans and buses. 
 
  3.1.1 Supply Industry 

 
Production 
 
There is no production of CFCs in Indonesia. The entire domestic demand is met through imports 
from mainly from India, China and Europe. There is also no production of refrigeration compressors 
and the same are imported from North America, Europe, Japan and Southeast Asia. Other 
refrigeration system components, such as evaporators, condensers, etc. are partly imported and partly 
manufactured indigenously. 
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Imports 
 
The Government of Indonesia has designated certain importers for CFCs, who are licensed to import 
CFCs, mandated through the licensing regulation. 
 
Distribution 
 
The CFCs imported are sold to the users directly by the importers or indirectly through secondary 
distributors or retailers. Since the CFC consumption in Indonesia in the Refrigeration and Air 
Conditioning Sector is significantly high, CFCs are also supplied through service establishments and 
contractors.  
 
Considering the geography and size of the country, the availability of upstream supplies in general is 
satisfactory, however the quality and level of customer service and technical support is quite limited, 
mainly due to inadequate infrastructure and due to insufficient availability of trained and qualified 
staff. 
 
3.1.2 User Industry 

 
Manufacturing 
 
There are several manufacturers in the Refrigeration Sector, in the domestic, commercial, industrial 
and transport refrigeration sub-sectors. The manufacturers of domestic refrigeration equipment are 
only a few, are large and are organized. The enterprises engaged in the manufacture of commercial, 
industrial and transport refrigeration equipment, are predominantly small and unorganized, with 
modest or low investments in plants and machinery. They also lack adequately trained and 
knowledgeable manpower. 
 
Servicing 
 
There is a significant existing population of domestic, commercial, industrial and transport 
refrigeration appliances, equipment and systems, and also of automobile air conditioning units, 
requiring servicing. Also, due to rapid economic growth in the past two decades, there are a 
significant number of office buildings and complexes served by central air conditioning centrifugal 
chillers, which require servicing. As a result, there is a large and fast growing servicing sector 
comprising of a large number of servicing establishments.  
 
Most of the large-sized service establishments are predominantly a part of the network of servicing 
centers owned or managed by the major domestic and commercial refrigeration equipment 
manufacturers or a part of the network of local offices of the main dealers/distributors of refrigeration 
raw materials, components, consumable, etc. The medium-sized servicing establishments are 
predominantly independent and cater to small and medium-sized end users in the respective local 
markets. There are in addition, a large number of small servicing shops and freelancing service 
technicians. 
 
End-users 
 
The end-users of products containing CFCs are in the domestic (household refrigerators/freezers and 
hot/cold water dispensers), commercial (small shops and other small commercial establishments, mini 
markets, departmental stores and supermarkets), industrial (process refrigeration systems, cold stores, 
etc) and transport refrigeration sub-sectors (refrigerated trucks and trailers) and in the mobile air 
conditioning (passenger cars and buses) and chiller (centrifugal chiller plants) sub-sectors. 
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3.2  CFC Phase-out Scenario 
 
The overall baseline ODS consumption for all sectors in Indonesia, as reported by the Government of 
Indonesia is as tabulated below: 
 

Table-1 
Indonesia: Baseline ODS Consumption (1995-97) 

 
SECTOR 1995 

(MT) 
1996 
(MT) 

1997 
(MT) 

Average 
(MT) 

Aerosols 1,800 1,500 800 1,367 
Foams 3,609 4,627 3,936 4,057 
Refrigeration 2,780 2,786 2,889 2,818 
Solvents 474 473 255 401 
Tobacco 90 35 35 53 
Halons 134 51 15 67 
Methyl Bromide 254 182 242 226 

 
The breakdown of CFC consumption in Indonesia as reported by them for the various CFC-consuming 
sectors for CY 2000 is tabulated below: 
 

Table-2 
Indonesia:  CFC Consumption Data for CY 2000 

 
Sector Baseline 

Consumption  
(1995-97 Avg.) 

 
(ODP MT) 

Consumption 
covered by 

approved projects 
 

(ODP MT) 

Consumption from 
approved 

unimplemented 
projects 

(ODP MT) 

Consumption 
for  

CY 2000 
 

(ODP MT) 

Aerosols 1,367 460 460 700
Foams 4,057 3,751 1,950 2,282
Refrigeration 2,818 819 49 2,603

TOTAL 8,242 5,030 2,459 5,585
 
 
The Refrigeration and Air Conditioning Sector in Indonesia accounts for about 34% of Indonesia’s baseline 
CFC consumption, which comprises of CFCs consumed in both manufacturing and servicing of refrigeration 
and air conditioning equipment. The following table depicts the CFC consumption scenario within the 
Refrigeration and Air Conditioning Sector: 
 

Table-3 
Indonesia:  CFC Consumption breakdown for the Refrigeration Sector for CY 2000 

 
Substance Refrigeration 

Manufacturing 
 

(ODP MT) 

Refrigeration 
Servicing 

 
(ODP MT) 

MAC 
Servicing 

 
(ODP MT) 

Chillers 
Servicing 

 
(ODP MT) 

TOTAL 
 
 

(ODP MT) 

CFC-11 674 0 0 35 709
CFC-12 591 905 262 35 1,793
Other CFCs 10 23 0 5 38

TOTAL 1,275 928 262 75 2,540
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The current CFC phase-out status in the Refrigeration and Air Conditioning Sector is as below: 
 

Sector Sub-sector Status 
Domestic, commercial, 
industrial and transport 
refrigeration 
 
 

All the seven existing manufacturers of domestic 
refrigerators effected CFC phase-out with assistance from 
the Multilateral Fund. There is no known further remaining 
unfunded manufacturing capacity in this sub-sector. There 
are six enterprises with ongoing individual projects 
(approved in December 2001). A Phase-out Management 
Plan covering this sector was approved in July 2002, which 
targets eliminating all the remaining ODS consumption in 
this sector by end-2007. 

Residential and commercial 
air conditioning 

This sub-sector does not consume CFCs, but predominantly 
uses HCFCs and HCFC blends, mainly HCFC-22. 

MAC The two indigenous manufacturers of MAC equipment 
converted to HFC-134a between 1993 and 1997. There is no 
further CFC consumption in this sub-sector 

 
 
 
 
 
 
 
 
 
 
 
Manufacturing 

Chillers There is no manufacturing capacity for central air 
conditioning centrifugal chillers in Indonesia. 

Domestic, commercial, 
industrial and transport 
refrigeration 

Comprises of service establishments serving the existing 
population of domestic and commercial refrigeration 
appliances and equipment. The estimated number of such 
establishments is about 10,000. 

Residential and commercial 
air conditioning 

As noted above, this sub-sector does not have CFC 
consumption. 

MAC One technical assistance project has been completed 
covering about 50 MAC repair shops eliminating 41 MT/y 
CFC consumption.  There are an estimated 1.3 million 
vehicles with CFC-based air conditioning systems. 

 
 
 
 
 
 
 
 
 
Servicing 

Chillers There is a substantial population of CFC-based central air 
conditioning centrifugal chillers. Due to the constraints 
imposed by the economic crisis in 1997, most owners of 
chillers have postponed their retrofitting/replacement 
decisions. 

 
3.4  Survey of the Refrigeration (Servicing) Sector 

 
With a view to address the CFC phase-out in the Refrigeration Sector through a sector-wide approach, the 
Government of Indonesia, through the Ozone Unit, requested UNDP to assist them in conducting surveys of 
the Refrigeration (Manufacturing and Servicing) sectors to enable the preparation of sector-wide Phase-out 
Management Plans for these sectors.  
 
The survey of the Refrigeration (Manufacturing) Sector was carried out in early 2002, leading to the 
preparation of the Refrigeration (manufacturing) Sector Phase-out Management Plan, which was submitted to 
and approved at the 37th Executive Committee Meeting in July 2002 
 
Considering the magnitude of the task of surveying the Refrigeration (Servicing) Sector, and with the 
agreement of the Government, Institut Teknologi Bandung (ITB), a reputed technical university with a strong 
background in the Refrigeration and Air Conditioning field and with prior experience in designing refrigerant 
management plans (such as for Bandung) and a local consultancy firm familiar with the Refrigeration Sector 
in Indonesia, were retained to carry out the survey. The survey was jointly conducted by these entities in 
conjunction with the Ozone Unit. The survey and identification work covered the servicing establishments, 
training establishments, technicians and end-users in the Refrigeration (Servicing) Sector and also upstream 
suppliers of raw materials, components and consumables in the refrigeration sector, as well as manufacturers 
of refrigeration equipment related to the servicing of domestic, commercial, industrial and transport 
refrigeration sub-sectors. The servicing in the MAC and Chiller sub-sectors was excluded from this survey.  
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3.4.1 Survey Methodology 
 
The survey methodology comprised of the following steps: 
 
• Interaction with upstream suppliers of refrigerants, components and accessories 
• Interaction with manufacturers of refrigeration equipment 
• Interaction with major servicing establishments 
• Interaction with training establishments 
• Interaction with selected representative samples of technicians 
• Interaction with customs units/offices 
• Interaction with major end users 
• Interaction with statistics bureaus and other government departments 
 
The interaction was carried out through meetings and visits. Through these interactions, lists of entities 
involved in servicing of refrigeration equipment, were obtained. For the purpose of obtaining baseline 
information on the establishments, a questionnaire developed by UNDP and the Ozone Unit was used. 
Based on the lists obtained, interaction with establishments in the Refrigeration (Servicing) Sector was 
carried out. About 25% of the major establishments surveyed were physically visited through field trips 
by the surveyor teams. The remaining were surveyed through either meetings or by phone and fax. The 
CFC consumption figures obtained through the survey were verified at the establishment-level through 
procurement records and were then correlated with the records of sales from distributors and traders and 
checked for overall consistency with the information available from the statistical bureaus (Biro Pusat 
Statistiks Indonesia) and other government departments, to the extent available. 
  
The survey of the Refrigeration (Servicing) Sector covering the domestic, commercial, industrial and 
transport refrigeration sub-sectors, was conducted and organized so as establish the structure of the sector 
and CFC consumption patterns as below: 
 
A. End use and equipment population 
 
• Estimation/identification and classification (by size, by end-use, by location) of the existing 

population of CFC-based equipment in the domestic, commercial, industrial and transport 
refrigeration equipment, and assessment of their servicing requirements and CFC usage in servicing 

• Estimation of the remaining economic life of the CFC-based equipment 
 
B. Service Providers 
 
• Identification of Refrigeration service stations and their classification (by size and by location) and 

assessment of their baseline capabilities and capacities in terms of equipment, training and manpower 
availability and also assessment of CFC usage in servicing 

• Estimation of the existing population of refrigeration service technicians and their existing level of 
competences 

• Identification of existing training and educational establishments providing vocational training and 
education for refrigeration technicians and their existing level of competence and capacity. 

 
C. General 
 
• Assessment of the prevailing average prices of CFCs and substitutes 
• Assessment of the current levels of recovery and recycling and other practices in servicing 
• Assessment of capabilities and capacities for monitoring CFC imports at the customs entry points and 

at major distributors 
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3.4.2  Survey Findings 
 
The survey findings are summarized as below: 
 
A. End use and equipment population 
 
Domestic Refrigeration 
 
The estimated population of domestic refrigeration appliances (household refrigerators and freezers and 
hot and cold water dispensers) in Indonesia is 17,576,541. The servicing requirement is tabulated below: 
 

Type of equipment Estimated 
total 

population 
(Units) 

Proportion 
of CFC-

based 
population 

(%) 

Estimated 
CFC-
based 

population 
(Units) 

Proportion 
of CFC-

based 
units 

serviced 
annually 

(%) 

CFC-
based 

population 
serviced 
annually 
(Units) 

Average 
CFCs used 

in 
servicing 
(Kg/Unit) 

Total 
CFCs used 

in 
Servicing 
(MT/y) 

Household 
refrigerators/freezers 

 
16,041,667 

 
60 

 
9,625,000 

 
20 

 
1,925,000 

 
0.35 

 
673.75 

Hot and cold water 
dispensers 

 
1,534,874 

 
60 

 
920,924 

 
20 

 
184,185 

 
0.30 

 
55.26 

Total 17,576,541 60 10,545,924 20 2,109,185 0.39 729.01 

 
Commercial Refrigeration 
 
The estimated population of commercial refrigeration appliances, systems and installations in Indonesia is 
495,648. This comprises of about 450,000 small-sized unitary systems, such as chest freezers, bottle 
coolers, water coolers, visicoolers, vending machines, etc. and 45,468 medium sized systems such as 
large display cabinets and counters, reach-in refrigerators and freezers, super market refrigeration systems 
with single or multiple compressors, etc. 
 

Type of equipment Estimated 
total 

population 
(Units) 

Proportion 
of CFC-

based 
population 

(%) 

Estimated 
CFC-
based 

population 
(Units) 

Proportion 
of CFC-

based 
units 

serviced 
annually 

(%) 

CFC-
based 

population 
serviced 
annually 
(Units) 

Average 
CFCs used 

in 
servicing 
(Kg/Unit) 

Total 
CFCs used 

in 
Servicing 
(MT/y) 

Small-sized unitary 
systems 450,000 40 180,000 30 54,000 0.60 32.40 
Medium-sized 
systems 45,648 40 18,259 30 5,478 10.00 54.78 
Total 495,648 40 198,259 30 59,478 1.47 87.18 

 
Industrial Refrigeration 
 
The estimated population of industrial refrigeration equipment, systems and installations in Indonesia is 
69,470. This comprises of: 
 

Small-sized systems Walk-in coolers and freezers, small cold rooms and chilling and freezing plants, etc (average 
charge of about 25 kg) 

Medium-sized systems Medium-sized cold rooms, small/medium chilling and freezing systems, etc. (average charge 
range about 50 kg – 75 kg) 

Large-sized systems Large central refrigeration systems, large cold stores, process refrigeration systems, etc. 
(average charge range of 100 kg or higher) 
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Type of equipment Estimated 
total 

population 
(Units) 

Proportion 
of CFC-

based 
population 

(%) 

Estimated 
CFC-
based 

population 
(Units) 

Proportion 
of CFC-

based 
units 

serviced 
annually 

(%) 

CFC-
based 

population 
serviced 
annually 
(Units) 

Average 
CFCs used 

in 
servicing 
(Kg/Unit) 

Total 
CFCs used 

in 
Servicing 
(MT/y) 

Small-sized systems 45,800 40 18,320 30 5,496 25 137.40 
Medium-sized 
systems 21,700 25 5,425 30 1,628 60 97.65 
Large-sized systems 1,970 15 296 30 89 100 8.90 
Total 69,470 34.60 24,041 30 7,213 33.82 243.95 

 
Transport Refrigeration 
 
The estimated population of transport refrigeration equipment and systems in Indonesia is 5,510. This 
comprises of about 5,060 refrigerated trucks and trailers and about 450 marine and other mobile 
refrigeration systems. 
 

Type of equipment Estimated 
total 

population 
(Units) 

Proportion 
of CFC-

based 
population 

(%) 

Estimated 
CFC-
based 

population 
(Units) 

Proportion 
of CFC-

based 
units 

serviced 
annually 

(%) 

CFC-
based 

population 
serviced 
annually 
(Units) 

Average 
CFCs used 

in 
servicing 
(Kg/Unit) 

Total 
CFCs used 

in 
Servicing 
(MT/y) 

Refrigerated trucks 
and trailers 5,060 60 3,036 30 911 10.00 9.11 
Marine and other 
mobile refrigeration 450 40 180 30 54 50.00 2.70 
Total 5,510 58 3,216 30 965 12.23 11.81 

 
Summary 
 
The summary of the CFCs used in servicing for the various sub-sectors is tabulated below: 
 

Table-4 
Indonesia – Summary of CFC consumption in servicing of Refrigeration Equipment 

 
CFC Consumption (MT) Sub-sector 

CFC-11 CFC-12 Other 
Total 
(MT) 

Domestic refrigeration equipment 0.00 729.01 0.00 729.01 
Commercial refrigeration equipment 0.00 86.18 1.00 87.18 
Industrial refrigeration equipment 0.00 236.15 7.80 243.95 
Transport refrigeration equipment 0.00 10.56 1.25 11.81 
Total 0.00 1,061.90 10.05 1,071.95 

 
There expected to be additional quantities of CFCs held as stocks. The stocks likely are a result of unsold 
imports made up to the import quotas. 
 
 
B. Service Providers 
 
The findings related to the assessment of the baseline conditions of service providers are summarized as 
below: 
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Service Establishments 
 
The estimated population of establishments providing servicing for the Refrigeration (Servicing) Sector in 
Indonesia, covering the domestic, commercial, industrial and transport refrigeration sub-sectors, 
distributed by provinces (the newly added 5 provinces and 3 special regions are listed as a part of the 27 
provinces listed below) is tabulated as below: 
 

No Province Number of Service Establishments 
1 Aceh      376 
2 North Sumatera   1,263 
3 West Sumatera       54 
4 Riau     145 
5 Jambi       10 
6 South Sumatera       81 
7 Bengkulu       19 
8 Lampung       45 
9 DKI Jakarta   1,021 

10 West Java  1,964 
11 Central Java  1,328 
12 Yogyakarta    294 
13 East Java 1,964 
14 Bali    289 
15 West Nusa Tenggara      96 
16 East Nusa Tenggara     61 
17 West Kalimantan   182 
18 Central Kalimantan   130 
19 South Kalimantan   157 
20 East Kalimantan   334 
21 North Sulawesi   174 
22 Central Sulawesi     66 
23 South Sulawesi   319 
24 Southeast Sulawesi     75 
25 Maluku     51 
26 North Maluku     33 
27 Papua     97 

Total 10,627 
 
Of the above, 135 service establishments are organized, with affiliations either to major manufacturers of 
refrigeration equipment for product sales, service and support, or to major distributors of refrigeration raw 
materials, components and consumables. They are dedicated to and specialized in providing service to the 
Refrigeration Sector and have relatively large-sized operations, handling about 65% of the total CFC 
usage in servicing. These establishments handle about 5 MT/y of CFCs at an average and typically 
employ 5-10 technicians each and have some baseline equipment available for meeting the servicing 
requirements of existing CFC-based systems. Of the remaining establishments, about 300 are classified as 
medium-sized (average CFCs handled about 0.5 MT/y). These establishments are independent, without 
major affiliations to any suppliers; relatively less organized, have modest capability in terms of personnel 
or equipment, but predominantly engaged in refrigeration service. The medium-sized establishments 
employ about 1-5 technicians each, and account for about 15% of the CFCs used this sector. 
 
The remaining 10,192 establishments are predominantly small-sized and account for the balance CFC 
usage. These small-sized establishments may or may not be catering exclusively to the refrigeration 
sector. In these establishments, the individual level of CFCs handled is relatively small. With not much 
equipment and training, the baseline capacity and capability in these small establishments is quite modest. 
About 30% of these establishments claim to be formally registered. Of this group, those establishments, 
which have a relatively sound baseline and which do cater to the Refrigeration Sector and have 
considerable CFC usage in servicing, number about 500, and will be addressed in this Plan. The details of 
each of the large-sized and medium sized service establishments, such as names, locations, individual 
CFC consumption data, etc. are available with the National Ozone Unit and can be provided upon request. 
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Training Establishments 
 
There are about 20 government-operated vocational training institutes (Balai Latihan Kerja) in Indonesia, 
which deliver refrigeration and air conditioning training courses and curricula on a regular basis, for 
prospective technicians. In addition, there are about 10 government-recognized or operated universities 
and polytechnic institutions engaged in providing similar regular training courses. In addition, there are 
about 100 private institutions engaged in these activities. Most establishments are not adequately 
equipped with demonstration equipment for hands-on training or field-experienced staff. Details of these 
training establishments are available with the Ozone Unit and can be provided upon request. 
 
Technicians 
 
The estimated population of technicians engaged in servicing of domestic, commercial, industrial and 
transport refrigeration equipment, distributed by provinces, is tabulated as below: 
 

No Province Number of Technicians 
1 Aceh     1,171 
2 North Sumatera     3,898 
3 West Sumatera        290 
4 Riau        788 
5 Jambi          57 
6 South Sumatera       434 
7 Bengkulu       102 
8 Lampung       238 
9 DKI Jakarta    9,635 

10 West Java    9,358 
11 Central Java    6,336 
12 Yogyakarta    1,399 
13 East Java 13,767 
14 Bali    3,088 
15 West Nusa Tenggara      584 
16 East Nusa Tenggara      370 
17 West Kalimantan   1,112 
18 Central Kalimantan      793 
19 South Kalimantan      959 
20 East Kalimantan   2,040 
21 North Sulawesi  1,062 
22 Central Sulawesi     404 
23 South Sulawesi   1,953 
24 Southeast Sulawesi      460 
25 Maluku      310 
26 North Maluku     198 
27 Papua     590 

Total 61,396 
 
About 20% of the above have undergone some formal training. About 60% are skilled and/or field 
experienced. The remaining 20% are semi-skilled and/or relatively inexperienced. Most technicians lack 
knowledge and experience on CFC-free technologies and practices. 
 
 
C. General 
 
Prevailing prices of CFCs and substitutes 
 
There is a variation in the availability and prices of CFCs and substitutes in the various provinces and 
markets in Indonesia. The average prevailing retail prices of CFCs and substitutes employed in servicing 
of refrigeration equipment are tabulated as below: 

Indonesia – Refrigeration (Servicing) Sector Phase-out Management Plan (27 August 2002) – Page 11 



 

 
Refrigerant Average retail 

price (US$/kg) 
CFC-11   2.91 
CFC-12   3.05 
HCFC-22   2.28 
R-502 13.07 
HFC-134a   4.50 
R-404a 14.30 

 
Servicing Practices 
 
Predominantly due to the lack of awareness, equipment, training and economic incentive, due to the 
relatively convenient and economic availability of CFCs and absence of specific regulations on venting 
and other practices, there is virtually no recovery or recycling of CFCs in servicing of refrigeration 
equipment. CFCs are routinely used in flushing of equipment. CFCs may also be used for servicing of 
non-CFC-based equipment, due to the prevailing price differentials. 
 
 

3.5  Analysis of Survey Data 
 
The projection of future CFC consumption trends in Indonesia will need to be made based on the impacts of 
the market forces, regulation, progress in retrofitting, good practices and economic life of existing equipment. 
A realistic assessment of the future CFC consumption trends would facilitate assessment of the constraints 
likely to be faced by the government and the industry in Indonesia for effecting CFC phase-out and the level 
and scope of assistance needed to accomplish the same. 
 
 3.5.1 Market forces 
 

The lower prices of CFCs with respect to substitutes by about US$ 1.00 to US$ 2.50/kg, is one of the 
major barriers in retrofitting or replacement of existing CFC-based equipment. The prevailing prices of 
various refrigerants indicate that market forces alone are not sufficient to drive down CFC consumption 
and that the market forces have not yet reconciled fully to the CFC phase-out objectives an important 
reason for which, is the continued availability of CFCs at lower prices than the substitutes, from both 
Article-2 and Article-5 countries.  

 
3.5.2 Economic life of equipment 
 
The useful economic life for all equipment is considered at 15 years, although most well maintained 
equipment can be used for more than 20 years. 
 
Unless dictated by the age of existing CFC-equipment, market forces alone will not be effective in 
curtailing CFC consumption in servicing. However, replacement of the equipment due to the end of its 
economic life, by non-CFC-based equipment provides an opportunity for sustainable reductions in the 
CFC consumption in servicing.  
 
It appears unlikely that domestic refrigeration equipment would be retrofitted to a level that would 
significantly affect the CFC consumption in servicing in this sub-sector. Typical consumer preferences 
are to replace the appliances upon retirement.  
 
In the commercial refrigeration sub-sector, retrofitting existing equipment is economically not feasible, as 
in domestic refrigeration equipment. The equipment will more likely tend to be replaced at the end of its 
economic life. 
   

Indonesia – Refrigeration (Servicing) Sector Phase-out Management Plan (27 August 2002) – Page 12 



 

In the industrial refrigeration sub-sector, the relatively high price of R-502 has precipitated retrofitting or 
replacement decisions by end-users of R-502 based equipment, typically cold stores, freezers and other 
low temperature equipment, which have tended to convert to R-22, ammonia or R-404a based systems. In 
case of the remaining users in this sub-sector, retrofitting or replacement decisions are constrained by the 
relatively high investments required.  
 
In the transport refrigeration sub-sector, since most equipment is imported from Article-2 countries, CFC-
free equipment has been introduced more quickly and the proportion of CFC-based equipment with a 
significant balance economic life is quite small (about 25%). The overall contribution of this sub-sector in 
presenting a constraint for reduction of CFC use in servicing is quite small. 
 
The following table summarizes the estimated remaining economic life of existing CFC-based equipment 
in various sub-sectors: 

 
Table-5 

Indonesia: Economic life and projected CFC usage in servicing refrigeration equipment 
 

Sub-sector Existing 
population 

of CFC-
based 

equipment 

Estimated 
proportion of 

population 
more than 15 
years of age 

(%) 

Estimated 
proportion of 

population less 
than 15 years 

of age 
(%) 

Projected annual CFC 
usage in servicing of 

population less than 15 
years of age  

(MT/y) 

Domestic refrigeration 10,545,924 50 50 364.51 
Commercial refrigeration 198,259 60 40 34.87 
Industrial refrigeration 24,041 70 30 73.19 
Transport refrigeration 3,216 75 25 2.95 
Total 475.52 

* Independent of market forces and regulations and at the current handling practices 
 

In view of the foregoing, it is clear that in the short/medium term, retrofitting with technically suitable 
drop-in substitutes may be a relatively more feasible and cost-effective solution. However, it is also clear 
that independent of regulatory constraints and conducive market forces, the CFC consumption in 
servicing would continue at the level of at least around 475 MT/y excluding growth, if replacement or 
retrofitting of existing CFC-based equipment is not implemented in the short term. This indicates a major 
constraint in compliance by the industry to the prevailing and future regulations. 

 
3.5.3  Good practices 

 
The introduction of containment, good housekeeping practices and recovery/recycling/reuse will result in 
significant reduction of CFC consumption for servicing. In order to obtain significant reductions in CFC 
consumption through good practices, it will be necessary to introduce equipment, training, awareness and 
technical support. 

 
3.5.4 Regulation 

 
The introduction of appropriate regulations on handling of CFCs in servicing and proper enforcement of 
the import controls through strengthening of the customs and other enforcement agencies, in conjunction 
with the implementation of retrofitting/replacements and introduction of good practices, would be a 
critical factor in limiting CFC imports and indirectly making CFCs economically unattractive, thereby 
reducing CFC consumption in servicing in the Refrigeration Sector sustainably. Since the Government of 
Indonesia aims to eliminate CFC use in the country (including the Refrigeration Sector) from 2008, the 
government and the industry will need to take expeditious actions now, to minimize the economic impact 
to the country in the future. 
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4. PROJECT DESCRIPTION 
 
The Phase-out Management Plan for CFCs in the Refrigeration (Servicing) Sector in Indonesia will be 
implemented through a combination of Investment, Technical support and Policy/Management support 
components. 
 
 4.1  Investment Component 

 
The investment component of the plan will focus on providing inputs to the service establishments, training 
establishments and major end users, enabling the industry to physically eliminate the use CFCs in their 
activities and would comprise of the following elements: 
 
  4.1.1 Recovery and recycling equipment 
 

This sub-component will provide recovery & recycling equipment to service establishments, 
commensurate with their size and baseline conditions (see Annex-1) to ensure the following: 
 
• CFC use is reduced to the extent feasible in servicing operations, by discontinuing venting and 

flushing and facilitating of reuse of CFCs through recycling  
• Reducing the import demand for virgin CFCs  
• Enhancing the capacity in the servicing establishments to facilitate early retrofitting of CFC-

based equipment at their end-user clients. 
• Facilitate creation of an inventory of recovered CFCs to meet to the extent possible, the servicing 

requirement of existing CFC-based equipment during the remaining economic life 
 
The projected direct impact of introduction of recovery and/or recycling in the CFC usage for 
servicing in the various sub-sectors is as below: 
 

Sub-sector Present CFC 
consumption in 

Servicing 
(MT/y) 

Present level of 
recovery & 
recycling 

(%) 

Projected level of 
recovery/recycling 

after equipment 
inputs 

(%) 

Net savings 
in usage of 

CFCs 
(MT/y) 

Domestic refrigeration 729.01 0 20 145.80 
Commercial refrigeration 87.18 0 20 17.44 
Industrial refrigeration 243.95 5 25 48.79 
Transport refrigeration 11.81 5 15 1.18 
Total 213.21 

 
4.1.2 Demonstration equipment for Training Establishments 
 
This sub-component will provide demonstration equipment to the existing qualified and recognized 
training establishments, for strengthening their capacity and effectiveness in imparting hands-on 
training to prospective technicians on actual field-used equipment. This will result in reducing the 
technician’s learning curve in these operations prior to their entering the field and would supplement 
the content of the vocational training curriculum.  
 
As identified in the survey, there are 30 government -operated/authorized and about 100 privately 
operated institutions offering regular curricula in Refrigeration and Air Conditioning. Each of these 
institutions will be provided with one set of demonstration equipment comprising of recovery 
equipment, recycling equipment, charging unit, vacuum pump, refrigerant identification kit and 
accessories, enabling these institutions to provide early and direct hands-on exposure to the technician 
trainees, as a curriculum supplement. 
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4.1.3 Pilot Retrofitting and Replacement Program for End Users 
 
It is proposed to select two representative users from each of the typical refrigeration end use 
applications (cold storages, hospitals, supermarkets, restaurants, etc., but excluding chillers and MAC 
equipment) for carrying out a retrofitting and replacement demonstration (retrofitting at one end user 
and replacement at the other end user). The end users would be selected in such a way that one 
demonstration pair (one retrofitting and one replacement) is available in each province, covering a 
total of 32 provinces and 3 special regions (total 70 end users: 35 for retrofitting and 35 for 
replacement). The end users will need to meet the following criteria: 
 
• Should own and be a continuous operator of CFC-based refrigeration equipment installed prior to 

July 1995 but not earlier than 1990, with a contained CFC charge of at least 10 kg. 
• Should be in a stationary business at the particular location since establishment 
• Should be financially viable 
• Should undertake if selected, to complete permanent retrofitting or replacement (as applicable) of 

the baseline CFC-based refrigeration equipment within six months, in accordance with the 
technical guidelines provided and destroy replaced CFC-based equipment (in case of 
replacement) 

• Should undertake to provide to Ozone Unit and/or their authorized visitors, free access to the 
retrofitted/replaced equipment for demonstration purposes, including advertisement/promotions 
or similar information dissemination activities, for a period of at least 3 years 

 
The Ozone Unit will carry out the qualification and selection of end users for participating in this 
pilot program, with technical assistance from the implementing agency. The upper limit of the 
number of participating end users would be 70 (as described above). The selected end users would 
then enter into a binding agreement with the Ozone Unit, incorporating appropriate legal, technical 
and operational provisions. Each end user would be provided financial assistance covering the actual 
retrofitting/replacement costs (excluding taxes) of up to a maximum of US$ 5,000 against satisfactory 
completion of conversion and satisfactory documentation justifying the costs. Any balance funds 
would be applied towards creating additional such demonstration end users, until exhausted. 
 
The expected outcomes of this pilot program would be: 
 
• Availability of demonstration cases of successful retrofitting and replacement of CFC-based 

refrigeration systems for information dissemination and awareness 
• Confidence building in other end users 
• Precipitating early retrofitting and/or replacement decisions at other end users 
• Reducing CFC demand for servicing of refrigeration equipment at end users 

 
 

4.2  Technical Support Component 
 
The sector as a whole will need to be supported through provision of a technical support component for 
ensuring that their phase-out actions and initiatives are not only technically sound but also sustainable, and 
consistent with the important priorities of the Government, which are to prevent industrial dislocation, 
obsolescence and adverse impact to the economy.  The Technical Support component will assist the sector as 
a whole, for the following: 
 
• Technical assistance for retrofitting/replacement of existing CFC-based equipment in all sub-sectors. 
• Establishment quality and performance standards for servicing of refrigeration and air conditioning 

equipment. 
• Periodic interaction with the user industry through technical workshops for providing technical assistance 

to ensure sustainability of retrofitting/replacement actions and refrigerant handling practices 
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4.3  Training Component 
 
The sustainability of the outcomes of the Phase-out Management Plan would be significantly influenced by 
the capability and willingness of the large number of refrigeration technicians in this sector (estimated total 
about 61,000 of which, only about 20% possess formal training) to implement practices that would lead to 
optimal and economical use of CFCs in servicing. To ensure that this important manpower base is positioned 
to contribute tangibly to the plan objectives, it is considered essential to deliver to these technicians, the 
requisite level of classroom and hands-on training pertaining to operation and maintenance of equipment, 
process and applications involved in CFC-based and substitute refrigerants, technologies and systems, with a 
specific emphasis on conservation, containment, recovery and recycling of refrigerants during servicing. The 
Training Component would comprise of the following: 
 

4.3.1  Capacity-building 
 

This sub-component will aim to create a pool of Master Trainers leading to a sustainable local capacity. 
The candidates for Master Trainers would be drawn from the faculty available in the existing training 
establishments and also from major service establishments, with the aim of preparing about 150 Master 
Trainers.  
 
The training of Master Trainer candidates would be delivered through training workshops to be conducted 
by international experts designated by the implementing agency in consultation with the Ozone Unit. It is 
proposed to organize a minimum of 10 training workshops, each of five days duration, in a way as to 
effectively target the geographical distribution of training and servicing establishments. The training 
curriculum would comprise of classroom presentations, practical demonstrations and field exposure visits. 
The training courses would include training materials and demonstration equipment and also cover 
development of curriculum for subsequent technician training (see 4.3.2 below) 
 
4.3.2 Technician training 
 
This sub-component will target the training of refrigeration technicians operating at the field level for 
their livelihoods, in good practices in refrigeration. Since these technicians are the first-level interface 
with the users of refrigeration equipment for servicing, it is considered crucial that maximum numbers of 
technicians are brought under the umbrella of training. While it would not be realistic to cover all existing 
technicians from the census established in the survey, it is considered feasible to impart training to about 
40% of the technician population. This amounts to coverage of about 24,000 technicians. 
 
Technician training for good practices in refrigeration would be carried out by Master Trainers (see 
4.3.1). The Ozone Unit will organize information dissemination and awareness on the training program, 
through the major service establishments and training establishments, who would conduct the training 
course according to the curriculum developed in the capacity-building sub-component, be equipped with 
demonstration equipment (see 4.1.2) and would also enroll the technicians for the course. The technicians 
would be provided with classroom and hands-on training, a guide in good practices, documentation and 
other technical reference materials. Upon completion of the prescribed course they would be provided 
with a certificate. 
 

4.4  Policy & Management Support Component 
  
The implementation of the Phase-out Management Plan for the Refrigeration (Servicing) Sector will need to 
be closely aligned and coordinated with the various policy, regulatory, fiscal, awareness and capacity-building 
actions, which the Government of Indonesia is taking and will need to take in future, in order to ensure that 
the implementation of the Plan is consistent with the Government priorities and its compliance obligations. 
Further, in view of the annual CFC reductions needed to be achieved under the terms of the Phase-out 
Management Plan, the implementation of the Plan will need to be closely and efficiently managed and will 
introduce additional coordinating, reporting and monitoring activities. 
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The Phase-out Management Plan will need to be managed by a dedicated unit, comprising of a coordinator to 
be designated by the Government and supported by representatives and experts from the 
implementing/executing agencies and the necessary support infrastructure. The Policy & Management 
Support component of the Plan will include the following activities, for the duration of the Plan: 
 
a) Establishment and operation of the Plan management and coordination unit for coordinating the Plan 

implementation with the various Government policy actions pertaining to the Refrigeration Sector 
b) Establishment of a time-bound policy development and enforcement program, covering various 

legislative, regulatory, incentive, disincentive and punitive actions to enable the Government to acquire 
and exercise the required mandates in order to ensure compliance by the industry with the phase-out 
obligations. 

c) Development and implementation of training, awareness and capacity-building activities for key 
government decision-makers and other institutional stakeholders, to ensure a high-level commitment to 
the Plan objectives and obligations. 

d) Awareness creation for the Plan and for the Government initiatives in the Sector among consumers and 
public, through workshops, media publicity and other information dissemination measures. 

e) Preparation of and reporting on annual implementation plans 
f) Verification and confirmation of CFC reductions through site visit and audits. 
g) Establishment and operation of a reporting system of usage of CFCs/substitutes by users 
h) Establishment of a formal regime for licensing of refrigeration technicians, in order to prevent free-

lancing technicians without proper training or skills, from offering cheaper CFC-based solutions to 
prospective customers. 

i) Establishment and operation of a decentralized mechanism for monitoring of Plan outputs, in association 
with provincial regulatory environmental bodies. 

 
4.4  Action Plan 
 
The implementation of the Phase-out Management Plan will involve actions on part of the Government and 
industry to achieve the targeted ODS reductions in the Refrigeration (Servicing) Sector, through a coordinated 
approach combining the inputs to the sector through the investment, technical support and training 
components, in close alignment with the required policy and regulatory measures. Annex-1 provides details of 
the actions in relation to the annual ODS reduction milestones and the corresponding funding disbursements. 
 

 
5. INCREMENTAL COSTS AND FINANCING 
 
The total eligible incremental costs and the requested grant funding is US$ 7,914,150. Details are provided in 
Annex-2. 
 
 
6. IMPLEMENTATION 
 

6.1  Management 
 

The overall management of the Plan will be carried out as described in Section 4.4, by Government of 
Indonesia and the actual implementation and execution will be arranged by UNDP. 
 
The Ozone Unit within the purview of the Assistant Deputy for Climate and Atmosphere, Deputy Ministry for 
Environmental Conservation, Ministry of Environment, will be responsible for monitoring of the 
implementation of the Phase-out Plan. The Ozone Unit will be responsible for tracking the promulgation and 
enforcement of policy/legislations, the preparation of annual implementation plans and assist UNDP in the 
preparation of the progress report to the Executive Committee of MLF. UNDP would conduct an annual 
independent audit for verifying CFC consumption levels including spot checks and random visits; provide 
assistance for policy, management and technical support and supervise implementation activities.
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6.2  Disbursement Schedule 
 

ODS phase-out target (MT)   
Year From approved 

ongoing projects 
From Sector 

Phase-out 
Management 

Plan 

Total 
Remaining 

ODS 
Consumption 

as of 31 
December 

(MT) 

Disbursement 
(US$) 

2002 0 0 0 2,303 1,002,745 
2003 90 0 90 2,213 1,600,000 
2004 300 200 500 1,713 3,000,000 
2005 300 300 600 1,113 1,000,000 
2006 300 322 622 491 1,000,000 
2007 241 250 491 0 311,405 

TOTAL 1,231 1,072 2,303 0 7,914,150 
 
 6.3  Funding Arrangements 
 

Upon approval by MLF of the Phase-out Management Plan, the Government of Indonesia, through UNDP, 
requests the Executive Committee to authorize disbursement of US$ 1,002,745 representing the business plan 
allocation for this activity for 2002. The phase-out activities initiated in 2003 may not produce results until 
2004, contributing to the reduction of consumption starting only in 2005. Therefore, the Government of 
Indonesia through UNDP, will request the disbursement of the 2003 funding of US$ 1,600,000 at the first 
Meeting of the Executive Committee in 2003, based on the action plan/activities, in the proposal approved at 
the 38th EC Meeting. The details of the planned activities under this Plan for 2003 and subsequent years are 
provided in Annex-1 (Action Plan and Monitoring Milestones). 
 
The funds for each subsequent year will be provided in accordance with the disbursement schedule in the 
above table for the exact amount listed for that year and on the basis of the implementation programme for the 
year.  The funding installments will be released subject to: 
 
(a) Confirmation that the agreed consumption limits for the previous year have been achieved; 
(b) The verification that the activities planned for the previous year were undertaken in accordance with the 

annual implementation programme. 
 
In the unlikely event of Indonesia failing to achieve phase-out targets for a given year (i.e. CFC consumption 
limit in the Refrigeration Sector exceeds the target for the year), UNDP and Indonesia would agree on 
remedial actions.  New funding requests to the MLF would go forward only after phase-out targets have been 
met. The approach to remedial action would be to bring the program back on track by the end of the second 
year so that the combined phase-out targets for the two years could be met. This approach to remedial action 
would allow the program to maintain momentum and to keep the phase-out schedule on track even if 
difficulties arise in a particular year. If the program is still not back on track within two years, continued 
funding of the program could be based on reduced level of compensation. However, if it were established that 
delays are persistent and the phase-out targets may not be achieved within the schedule set in the approved 
Phase-out Plan, the Multilateral Fund would reduce funds proportional to the phase-out shortfall. 
 
 

7. RESULTS 
 
This project will facilitate elimination of CFCs in the Refrigeration (Servicing) Sector in Indonesia by end-2007. 
 
ANNEXES 
 
Annex-1: Action Plan and Monitoring Milestones 
Annex-2: Incremental Cost Calculations 
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ANNEX-1 
ACTION PLAN AND MONITORING MILESTONES 

 
Year/
Action 

Investment Component Technical Support Component   Training Component Policy/Management Disbursement 
(US$) 

ODS 
reduction 

(MT) 
2002    None None None Annual implementation programs 

prepared and approved. 
 

1,002,745 
 

0 
2003 • 135 large, 300 medium-sized 

and 500 small service 
establishments and 130 
training establishments
identified and verified 

 

2 Technical assistance workshops 
for selected service establishments, 
end users and other industry 
stakeholders 

• Purchase orders for recovery 
& recycling equipment 
issued for 135 large-sized 
service establishments 

• 70 end-users selected for 
demonstrating pilot 
retrofitting and replacement 
program 

• Delivery of training inputs to 
about 150 Master Trainers 

• Information dissemination and 
publicity for enrolling 
refrigeration technicians 

• Finalization of arrangements 
for commencing Technician 
Training courses 

• Recruitment/allocation of 
coordinating personnel within 
ozone unit for plan 
management 

• Preparation of Annual 
Implementation Program  

• 2 Training/capacity building 
workshops for institutional and 
government stakeholders 

• 1 public awareness workshop 
• Licensing regime for 

technicians 
• Reporting system for CFCs 
• Enforcement of import controls 

 
 
 
 
 
 
 
 
 
 
 
 
 

1,600,000 

 
 
 
 
 
 
 
 
 
 
 
 
 

0 

2004 • Recovery/recycling 
equipment operational at 135 
large-sized service
establishments 

 

2 Technical assistance workshops 
for selected service establishments, 
end users and other industry 
stakeholders 

• Purchase orders for recovery 
& recycling equipment 
issued for 300 medium-sized 
establishments and 500 
small-sized establishments 

• Completion of pilot end-user 
demonstration conversions 

Commencement of Technician 
Training courses and completion 
of training delivery to 6,000 
technicians 

• Reporting on 2003 
implementation  

• Preparation of Annual 
Implementation Program  

• Agreements with and 
commitments from CFC 
importers for reduced quota 

• 2 Training/capacity building 
workshops for institutional and 
government stakeholders 

• 1 public awareness workshop 
• Verification of CFC reductions 

 
 
 
 
 
 
 
 
 
 
 

3,000,000 

 
 
 
 
 
 
 
 
 
 
 

200 
2005 • Recovery/recycling 

equipment operational at 300 
medium-sized and 500 small-
sized service establishments 

 

2 Technical assistance workshops 
for selected service establishments, 
end users and other industry 
stakeholders 

Training delivery to 6,000 
technicians 

• Reporting on 2004 
implementation  

• Preparation of Annual 
Implementation Program  

• 2 Training/capacity building 
workshops for institutional and 
government stakeholders 

• 1 public awareness workshop 
• Verification of CFC reductions 
 

 
 
 
 
 
 
 
 
 

1,000,000 

 
 
 
 
 
 
 
 
 

300 
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Annex-1: Action Plan and Monitoring Milestones (Cont’d) 
 

Year/
Action 

Investment Component Technical Support Component   Training Component Policy/Management Disbursement 
(US$) 

ODS 
reduction 

(MT) 
2006 • Recovery/recycling 

equipment operational at 300 
medium-sized and 500 small-
sized service establishments 

 

2 Technical assistance workshops 
for selected service establishments, 
end users and other industry 
stakeholders 

Training delivery to 6,000 
technicians 

• Reporting on 2005 
implementation  

• Preparation of Annual 
Implementation Program  

• 2 Training/capacity building 
workshops for institutional and 
government stakeholders 

• 1 public awareness workshop 
• Verification of CFC reductions 
 

 
 
 
 
 
 
 
 
 

1,000,000 

 
 
 
 
 
 
 
 
 

322 
2007  2 Technical assistance workshops 

for selected service establishments, 
end users and other industry 
stakeholders 

Training delivery to 6,000 
technicians 

• Reporting on 2006 
implementation  

• Preparation of Annual 
Implementation Program  

• 2 Training/capacity building 
workshops for institutional and 
government stakeholders 

• 1 public awareness workshop 
• Verification of CFC reductions 
 

 
 
 
 
 
 
 
 
 

311,405 

 
 
 
 
 
 
 
 
 

250 
2008    • Reporting on 2007 

implementation  
• Verification of CFC reductions 
• Final reporting on Plan 

implementation and conclusion 
 

 
 

0 

 
 

0 

 
 
 
 

Indonesia – Refrigeration (Servicing) Sector Phase-out Management Plan (27 August 2002) – Page 20 



 

ANNEX-2 
INCREMENTAL COSTS 

 
A. Investment Component 

 
1. Recovery & Recycling Equipment/Demonstration Equipment 

Large-sized Service     
Establishments 

Medium-sized Service 
Establishments 

Small-sized Service    
Establishments Training Establishments 

Cost Head and  
Enterprise Type  Qty 

each 
Cost each 

(US$) 
Total 
(US$) 

Qty 
each 

Cost each 
(US$) 

Total 
(US$) 

 Qty 
each 

Cost each 
(US$) 

Total 
(US$) 

 Qty 
each 

Cost each 
(US$) 

Total 
(US$) 

Recovery equipment 2 1,200 2,400 1 1,200 1,200 1 1,200 1,200 1 1,200 1,200
Recovery cylinder 2 125 250 1 125 125 1 125 125 1 125 125
Recycling equipment 2 3,000 6,000 0 3,000 0 0 3,000 0 1 3,000 3,000
Recycling cylinder 2 250 500 0 250 0 0 250 0 1 250 250
Charging-cum-evacuation equipment 2 1,500 3,000 1 1,500 1,500 0 1,500 0 1 1,500 1,500
Refrigerant Identification Kit 2 1,000 2,000 1 1,000 1,000 0 1,000 0 1 1,000 1,000
Misc. Accessories 1 100 100 1 100 100 1 100 100 1 100 100
Consumables and spares 2 250 500 1 250 250 1 250 250 1 250 250
Delivery/transportation  1 1,000 1,000 1 500 500 1 250 250 1 500 500
Trials and startup 1 1,000 1,000 1 500 500 1 250 250 1 500 500

Total (per establishment) 16,750 5,175 2,175 8,425
Number of establishments 135 300 500 130

TOTAL (all establishments)  2,261,250 1,552,500 1,087,500 1,095,250
GRAND TOTAL (US$) 5,996,500

 
2. Pilot Retrofitting/Replacement End-user Incentive Program 

Activity Maximum cost per 
End-user (US$) 

Number of  
End-users 

Total Cost (US$) 

Total 70 selected end-users (2 each in total 32 provinces and 3 special regions) 5,000  70 350,000 
 
3. Summary 

Recovery & Recycling Equipment/Demonstration Equipment 5,996,500 
Pilot retrofitting/replacement incentive program for end-users 350,000 
Sub-total 6,346,500 
Contingencies (10% on equipment) 599,650 
TOTAL (A - Investment Component) 6,946,150 
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Annex-1: Incremental Costs (cont’d) 
 
B. Technical Support Component 

 
Activity Inputs Cost (US$) 

Technical assistance for 
retrofitting and replacement for 
selected end-users for the pilot 
program 

 
 
Technical expert costs including all expenses 75,000

Establishment of standards and 
code of practices for refrigeration 
servicing 

 
Technical expert costs including all expenses 30,000

T
w

wo 2-day workshops/year for 5 years (total 10 
orkshops) @ US$ 5,000/workshop 50,000

Workshop materials/kits 5,000

Technical assistance workshops 
for service establishments and 
end-users 

Technical expert costs for content delivery including 
all expenses 45,000

TOTAL (B – Technical Support Component) 205,000
 
 

C. Training Component 
 
1. Capacity Building (training for 200 Master Trainers) 
 

Activity Inputs Cost (US$) 
Workshop content delivery and 
conduction 

Technical expert costs for 10 workshops including 
all expenses. 

 
75,000

Workshop arrangements Ten 5-day workshops @ US$ 5,000 per workshop 50,000
Training materials 200 sets @US$ 25/participant 5,000
Participant attendance expenses 200 persons @ US$ 450/person all inclusive 90,000
Development and delivery of 
training curriculum for 
technicians 

 
Technical expert costs including all expenses 

 
 

3,000
Total (for capacity building – Master Trainers) 223,000

 
 
2. Technician Training (training for 24,000 Technicians) 
 

Activity Inputs Cost (US$) 
Information dissemination and 
enrollment expenses 

 
Estimated US$ 10,000/year for 5 years 

 
50,000

Training course arrangements 800 training courses @ US$ 500 per course 40,000
Training materials & 
documentation 

 
24,000 sets @US$ 5/set 

 
120,000

One-time logistics preparation 
costs for participants 

 
Lumpsum 

90,000

Certification expenses Local expert costs for 5 years, including all 
expenses 

 
50,000

Total (for capacity building – Master Trainers) 350,000
 
 
TOTAL (C – Training Component) 573,000
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Annex-1: Incremental Costs (cont’d) 
 
D. Policy and Management Support Component 

 
Activity Inputs Cost (US$) 

Management, coordination and 
monitoring of Plan 

200 man days/year for 5 years, total 1,000 man days 
@ US$ 50/man day 50,000

Policy development and 
enforcement program 

40 man days/year for 5 years, total 200 man days @ 
US$ 50/man day 10,000

Training and capacity-building for 
institutional and government 
stakeholders 

 
Total 10 workshops including all expenses @ US$ 
5,000/workshop 50,000

Awareness creation and 
information dissemination 
programmes 

 
Total 5 public awareness workshops including all 
expenses @ US$ 5,000/workshop 25,000

Preparation of and reporting on 
annual implementation programs 

20 man days/year for 5 years, total 100 man days @ 
US$ 50/man day 5,000

Verification and confirmation of 
CFC reductions 

40 man days/year for 5 years, total 200 man days @ 
US$ 50/man day 10,000

Establishment of a CFC reporting 
system for service establishments 
and end users 

 
Technical/legal expert costs (local) for 100 man days 
@ US$ 200/man day 20,000

Institution of a Licensing regime 
for refrigeration technicians 

Technical/legal expert costs (local) for 100 man days 
@ US$ 200/man day 20,000

TOTAL (D – Policy & Management Support Component) 190,000
 
 
Summary 

 
Activity Cost (US$) 

Investment Component  6,946,150
Technical Support Component 205,000
Training Component 573,000
Policy & Management Support Component 190,000
GRAND TOTAL 7,914,150

 
Notes: 
 
• It is understood that the Government of Indonesia will have maximum flexibility for allocating the approved funding in a 

way that is determined to be the best for achieving the project objectives and compliance obligations. 
• Incremental operating costs, if any, which may be incurred will be borne by the respective stakeholders. 
 
 
 
 
 




