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I. Key development issues and rationale for Bank involvement 
 
The proposed Philippines Chiller Energy Efficiency Project (the Project) will continue the Bank’s support 
to the Philippines transition into non-CFC technology by providing assistance to the replacement of older 
chillers with non-CFC, more energy efficient (EE) chillers. It aims to replace at least 183 chillers which 
are 13 years and below over a period of  7 years with an average incentive of 20% of the cost of chillers. 
Of the total, 106 chillers will be replaced both the GEF and MLF.  At least 77 chillers will be replaced 
through carbon revenues earned from those units replaced by GEF and MLF. Chillers to be replaced that 
are 14 years and above will be able to receive the same incentive in subsequent years using the carbon 
revenues collected from all the replaced chillers through the Clean Development Mechanism (CDM).  
 
The Project will contribute to the Government of the Philippines' ongoing efforts to meet its obligations 
under the Climate Change Convention and the Montreal Protocol (MP). The government ratified the 
United Nations Convention on Climate Change (UNFCCC) in August 1994, the Kyoto Protocol in 
November 2003 and the MP in July 1991. The Project is consistent with the Medium Term Development 
Plan (MTDP) of the government which is focused on systems conversion to ozone depleting substances 
(ODS) friendly technology, products and equipment.  Moreover, involvement of several commercial 
lending institutions will effectively demonstrate to the Philippines banking industry that energy 
conservation is a good business opportunity for future lending portfolios.  The partnership with the 
financial industry is essential to future energy efficiency (EE) activities in the Philippines. Finally, the 
project will complement the ongoing efforts in the Philippines to reduce CFC end-use in refrigeration 
servicing and other projects promoting energy efficiency such as the Sustainable Energy Finance Program 
funded by IFC. It also supports the National CFC Phaseout Plan (NCPP) being financed by the MLF.  
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Unless suitable financing arrangements are put in place, the internal private incentive for early 
replacement of CFC-based chillers is simply not sufficient to achieve a timely replacement under the 
constraints of the Montreal Protocol. Barriers to early adoption of energy efficient chillers include: (i) 
high opportunity costs; (ii) perceived technology risks whether energy efficiency performance could be 
sustained over a long period under the environmental conditions prevailing in the Philippines; (iii) lack of 
awareness of potential savings that could be rendered by the new technology; and (iv) competing 
investment priorities. GEF support will enable the Philippines to increase market penetration of energy-
efficient chillers, improve chiller maintenance practice, and improve the design practice (chiller sizing), in 
residential, commercial, and industrial establishments.  GEF assistance is critical in accelerating the 
market conversion for EE chillers by addressing and removing barriers through the development, 
marketing and implementation of an incentive-based chiller replacement program. National capacity for 
carbon finance intermediation will be built through the project to enable a permanent transformation of 
the chiller market. The CDM in itself would not be able to overcome these barriers as the CDM revenues 
only begin to accrue one full year after the project is operational, and only become an important source of 
revenue three years after project implementation. 
 
The World Bank is a leading international financial institution in a number of sectors related to the GEF’s 
focal areas. The Bank has a wide array of in-house expertise and access to external expertise in different 
areas; it is seen as an impartial broker with broad development to match policy makers with counterparts 
from other countries. The Bank’s comparative advantage also lies in its strong operational capacity, which 
is built on fiduciary standards, environmental and social safeguards, and portfolio quality assurance and 
monitoring system. The Bank has extensive experience implementing chiller replacement in Mexico, 
Thailand, and Turkey and has initiated a similar project in India.  The WB has pioneered the carbon 
market in many sectors, by developing benchmark baseline and monitoring methodologies that can be 
replicated in other projects or countries. It has developed more than 25 % of all methodologies approved 
by the CDM Executive Board so far, and has developed a methodology for the accelerated replacement of 
chillers in India which was approved in late 2007 and will be used for the Philippines. 
 
II. Proposed objective(s) 
 
The overall objective of the project is to provide asssistance to stimulate accelerated conversion of CFC-
based chillers to new and more energy efficient technology through the provision of a range of market-
based, technological and economic incentives and a robust policy framework thereby addressing well-
documented techno-economic barriers and overcoming market barriers to improved energy efficiency. 
The development objective of the project is to provide asssistance to stimulate accelerated conversion of 
CFC-based chillers to new and more energy efficient technology through the provision of financial 
incentives and a robust policy framework thereby addressing well-documented techno-economic barriers 
and overcoming market barriers to improved energy efficiency.  National capacity for carbon finance 
intermediation will be built through the project to enable a permanent transformation of the chiller 
market.  Thus, the breadth of transformation and the sustainability of project outcomes will be augmented 
with carbon finance revenues. This Project proposes to utilize GEF resources to address these 
environmental externalities, supported by the MLF to addresses the negative environmental externality 
associated with ozone layer depletion. The breadth of transformation and the sustainability of project 
outcomes will be augmented with carbon finance revenues. The CDM component in this Project can be 
seen as a replication strategy of the initial GEF-financed component.   
 
The project’s specific objective is to assist the Philippines to (i) reduce institutional, market and techno-
economic barriers (eg. weak regulatory system, high capital expenditures, unfamiliar technology, etc.), to 
early adoption of EE chillers through provision of a range of market-based, technological and economic 
incentives to chiller owners in order to lower opportunity costs and up-front capital costs; (ii) establish a 
revolving fund by using carbon revenues earned from installations of first batches of efficient chillers 
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financed by the Multilateral Fund for the Implementation of the Montreal Protocol (MLF) and GEF to 
support replacement of subsequent units; (iii) increase chiller owner awareness of the 2010 CFC ban on 
consumption and production; and, (iv) remove chiller owners’ perceived technology risks by 
demonstrating a significant rate-of-return on investment from chiller replacement.        

The Project meets the objective of GEF operational programs on Strategic Plan (SP) #1 and 2 (energy 
efficiency in commercial buildings and promoting energy efficiency in the industrial sector) in that it will 
replace older chillers with newer ones that are more energy efficient and utilize refrigerants that are lower 
in global warming potential (GWP) and have lower or zero ozone depleting potential; support the 
development and transformation of the market for energy and facilitate a low-carbon growth path; 
increase market penetration of energy-efficient chillers in the residential and commercial building 
markets; support a single market transformation to accelerate GHG emissions reduction by making use of 
carbon finance; and, deploy and diffuse energy-efficient chillers in industrial production and 
manufacturing processes. The additional chillers replaced with financing by CDM resources is equivalent 
to a replicaton strategy, which is consistent with the goal of ensuring consistency between the efforts of 
the GEF and CDM, while avoiding duplication of efforts and funding between the two. The Project will 
also support the Philippines to meet its ODS phaseout obligations under the MP, with minimum 
disruption to industry and economic development (and also meeting GEF’s sound chemicals management 
objectives). 
 
III. Preliminary Description 
 
The proposed Philippines Chiller Energy Efficiency Project (the Project) aims to replace older chillers 
with non-CFC, more energy efficient (EE) chillers. The project will facilitate the replacement of around 
250 chillers over a period of seven years with an average incentive of 20% of the cost of chillers.  Of the 
total chillers to be replaced, 76 will be replaced by the GEF and 5 by the MLF and the rest will be 
replaced through carbon revenues earned from those units replaced by the GEF and MLF during the first 
2 years of the project. To qualify for CDM, to be prioritized for replacement are chillers 13 years and 
below. As the project progresses, older chillers will be replaced using the carbon revenues that will accrue 
from the new non-CFC, energy-efficient chillers using revenues from the carbon credits earned through 
the Clean Development Mechanism (CDM). The project is designed to generate a total of US$12M of 
funding assistance from MLF, GEF, Carbon Fund and US EPA which will leverage around $43M of local 
commercial funds. 
 
Chillers produce chilled water and, through the use of refrigerant, pumps, fans, and compressors, remove 
heat from buildings and facilities and release it to the environment. Non-CFC based centrifugal chillers 
manufactured today can achieve energy consumption of about 0.48 kW/RT(kilowatt-hour per ton of 
refrigeration), representing about 40% improvement in energy consumption as compared to average 
energy consumption of older CFC-based centrifugal chillers (0.8 kW/RT or higher, depending on 
maintenance and operational standards).  Despite this clear private benefit to chiller owners of opting for 
non-CFC energy efficient chillers, it has been found that early replacement is not taking place. Managers 
make a replacement decision in an environment of competing investment opportunities and resource 
constraints, where mission-marginality of the investment, coupled with higher first cost, perceived 
technology risks and high opportunity costs constitute a formidable barrier to early adoption of the EE 
alternative.  
 
Resources from the GEF, MLF and CDM will be channeled directly to the executing agency (EA) of the 
project.  The Grant agreement will be signed between the World Bank and the government and an 
Emission Reduction Purchase Agreement (ERPA) will be signed between the Coordinating Entity and the 
and the World Bank to allow funds from these four sources to flow to the country.  The Bank will also 
enter into project agreements with other key players of the project.  Based on the grant agreement, ERPA, 
and project agreements, sub-project agreements will be signed between the EA and each individual chiller 
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owner.  Terms and conditions of sub-project agreements will include a requirement that future carbon 
credits earned from chillers replaced with the support of this project belong to the project.  These carbon 
credits would be aggregated and exchanged for CDM revenues in accordance with terms and conditions 
of the ERPA to replace additional chillers.    
 
Part of the GEF grant funds and carbon finance revenues will be allocated for development of 
institutional, knowledge, capacity building and logistical aspects of the project, including extensive 
outreach, technical assistance and development of the country-level delivery mechanism.  
 
The components of the project are as follows:   
 
Component 1. Incentive Scheme for Investments in Energy Efficient Chillers: Two incentive options will 
be offered: (i) an up-front incentive of around 20% of the chiller cost; or (ii) annual payments to be made 
in accordance with CDM revenues earned by each installation. It is expected that 30% of chiller owners, 
stemming from the public sector, will select the second option.  For the first option, grant funds from GEF 
and MLF will be used to finance incentives for chiller replacement during the first 2 years of the Project. 
The remaining 80% of the cost of chillers would be financed through commercial loans to be arranged by 
chiller owners. Additional units will be replaced in subsequent years through support by revenues 
generated by carbon credits earned from installations of these new non-CFC chillers replaced in the 
earlier years.  
 
Component 2. Measurement, Monitoring and Validation: Part of the grant funds provided by the MLF 
will finance the initial cost of baseline power measurement, monitoring and validation of emission 
reductions in order to meet CDM requirements.  In subsequent Project years, these costs will be borne by 
part of the CDM revenues.  Costs of data loggers and transmitters will also be covered as well as the cost 
of monitoring the data generated.  
 
Component 3. Technical Assistance: This component will be collaborated with IFC, US EPA and 
possibly other development partners. Technical workshops and public awareness work will be financed to 
familiarize chiller owners with life-cycle analyses in relation to chiller replacement and to inform 
stakeholders of the viability of chiller replacement. Awareness raising activities will be conducted among 
the key stakeholders of the business case for energy efficiency - the regulatory agencies, chiller owners, 
commercial banks, suppliers, ESCOs, associations, vendors and other development partners.  Technical 
guidance and capacity building targeting the key stakeholders is necessary as the EE, non-CFC chillers 
will utilize state-of-the-art technologies that require new refrigerants, special structural specifications,  as 
well as tailored-fit operating and maintenance procedures that are different from those of the older 
chillers. Technical advice will also be provided to the chiller owners on the various techno-economic 
intricacies of determining the appropriate model for their new EE, non-CFC chiller that will match their 
specific cooling requirements as well as financial capabilities. 
 
Component 4. Project Management: Project management costs of the EA will be covered, including 
transaction costs incurred by all sub-projects, disbursement and financial management, supervision of 
project implementation and cost associated with executing fiduciary responsibilities. Overall 
implementation arrangements and funds flow  from GEF, MLF, US EPA and CDM will be channeled 
through the Department of Finance to the EA.   
 
The project’s proposed result is the early replacement of about 250 CFC-based chillers, representing a 
chiller capacity of about 127,300 tons of refrigeration (TR), and annual CFC recharge demand of about 22 
MT.  The average age of chillers in the Philippines is assumed to be about 18 years old and the average 
useful life of chillers is about 30 years. Total emission reductions are about 1.5 million tons of CO2 
equivalent as a result of accelerating replacement by 12 years, making the cost-effectiveness US$1.92/ton 
of CO2 equivalent.   Regarding indirect emission reduction from refrigerant leakage, an average 
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refrigerant leakage rate of existing CFCs is about 10% per year while the leakage rate of new chillers –
through improved design – is about 1% - 2% a year.  A conservative estimate of co-benefits (reduced 
leakage rate) could be determined by assuming that all existing CFC chillers are CFC-11 based and new 
chillers are equipped with HFC-134a refrigerant. With this assumption, co-benefits from early retirement 
of 250 chillers by 12 years are about 0.6 million tons of CO2 equivalent.  The project design includes an 
exhaustive monitoring program to measure the emission reductions which will be audited by an 
accredited auditor. 
 
IV. Safeguard Policies that might apply 
 
Safeguard Policies Triggered by the Project Yes No TBD 
Environmental Assessment (OP/BP 4.01) [x] [ ]  
Natural Habitats (OP/BP 4.04) [ ] [x]  
Pest Management (OP 4.09) [ ] [x]  
Physical Cultural Resources (OP/BP 4.11) [ ] [x]  
Involuntary Resettlement (OP/BP 4.12) [] [x]  
Indigenous Peoples ( OP/BP 4.10) [ ] [x]  
Forests (OP/BP 4.36) [ ] [x]  
Safety of Dams (OP/BP 4.37) [ ] [x]  
Projects in Disputed Areas (OP/BP 7.60)* [ ] [x]  
Projects on International Waterways (OP/BP 7.50) [ ] [x]  
Piloting the Use of Borrower Systems to Address Environmental 
and Social Issues in Bank-Supported Projects (OP/BP 4.00) 

[ ] [x] 
 

V. Tentative financing 
 
Source: ($m.) 
Borrower/Recipient 42,500,000 
Multilateral Agency  1,020,000 
Carbon Fund 7,770,200 
Global Environment Facility (GEF) 2,600,000 
 Total 53,890,200 
 
VI. Contact point 
 
Contact: Maya Gabriela Q. Villaluz  
Title: Sr. Operations Officer   
Tel: 632-9173074   
Fax: 632-6375870  
Email: mvillaluz@worldbank.org 
Location: World Bank Office Manila 
 

* By supporting the proposed project, the Bank does not intend to prejudice the final determination of the parties’ claims on the 
disputed areas 
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