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A Context

A.l  Description of Sub-sector

1996, consumption of energy in China exceeded 1.2 billion tonnes of coal equivalent (tce),
making China the secoud largest energy user in the world after the United States. This has been
arowing at an average annual rate of over 5% per year since 1985. China’s primary source of
cnergy is coal, which currently accounts for approximately three quarters of commercial energy
usc and eighty percent of electricity generation. Electricity consumption is growing even more
rapidly than total energy use.

This growing energy use and this predominant dependence on coal are leading to substantial in-
creases in CO, emissions and in local environmental and health problems. For example, due
largely to fossil fuel burning, China is set to become the largest country source of CO, emissions
by 2020. Also, pulmonary disease, which is closely related to air pollution from coal burning, is
the largest single cause of adult deaths in China, accounting for 26% of adult deaths. Air pollu-
tion from fossil fuel power generation also contributes to acid rain, which causes serious damage
to forests, crops, and aquatic life throughout China.

[n 1995, electricity production was responsible for one-third of China’s CO, emissions. From
1980 to 1995, residential power use rose from three percent to twelve percent of total electricity
consumption. growing at an annual rate of 16.3 percent over the period. This growth has been
driven by an explosive increase in household appliance use as household income has risen dra-
maticaily over this period. Within the residential sector, it is estimated that refrigerators alone,
now found mn 70% of urban households, account for approximately haif of all residential elec-
tricity consumption. In 1992, there were a total of 39 million refrigerators in service, up from
only 4 million in 1985 (38% average annual growth). By 1996, the number of refrigerators in
service is estimated to have surpassed 60 million. To summarise, refrigerators in households in
China are making significant and growing contributions to emissions of CO, and local environ-
mental problems.

Production of household refiigerators in China has doubled since 1990, rising from 4.63 nuilion
units 11 1990 to 9.28 million 1n 1996, second highest in the world. During this same penod, the
mdustry has undergone significant consolidation, with the number of producers falling from
over 100 to 30 in 1996. In 1996 twelve Chinese firms alone accounted for 89% of production
and 88% of total refrigerator sales of 9.3 million. Rising production and sales has also resulted in
a rapidly growing stock of refrigerators.

Retrigerators are penetrating urban markets rapidly. According to a recent survey report, the
maujority of future sales are likely to come from economically developed urban and affluent
rural areas. In mature urban markets, over half of refrigerator purchases will be for replace-
ment units, while “second tier” urban markets —provincial capitals and other smailer urban
areas — still represent farge markets for first-time purchases.
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. At current levels of power consumption and production levels, refrigerators produced in China
over the next decade will require an additional 601 billion kWh of energy over their expected
liletimes. equivalent to an annual average of 60 million tons of additional CO, emissions. This
would necessitate an estimated increase in an annual power generation capacity of 5,700 MW,
requiring increased investment of over USS3 billion in 1995 terms. If production levels increase,
as they are expected to, additional power generation capacity required will be significantly
hicher, and CO2 emissions correspondingly higher.

Clear iy refrigerators are to use considerable quantities of electricity in the coming years. In-
creasing the energy efficiency of these refrigerators will therefore save electricity, cut pollu-
tion and greenhouse gases, and cut public investment requirements, thereby freeing monies
for other public investments (eg in poverty alleviation). However, on average, Chinese refrig-
erators are significantly less efficient than those produced in the European Union, United States,
or Japan, There is a clear need to strengthen capacity in China to manufacture and utilise energy
cthicient refrigerators. "

A.2 Host Countrv Strategy

China is a party to the Framework Convention on Climate Change, and is in the process of
formulating policies to address global climate change concerns. Several studies have been un-
dertaken. including UNDP/WB/Government study on Issues and Options For GHG Emis-
sions funded by the Global Environment Facility (GEF) and one by the Asian Development
Bank (ADB/SSTC, 1994). These studies urge that programmes to increase energy conserva-
tion and efficiency be implemented. The UNDP/WB/Government study concluded that, given
e rapid growth in the Chinese consumer sector, improvements in the energy-eificiency of
household apphiances (such as refrigerators) was an area which could yield major energy savings
for the economy while at the same time eliminating substantial carbon emissions.

Strengthening the energy sector is a priority for the Chinese leadership. This includes major
policy initiatives and investments in the renewable energy sector (supply), as well as initiatives
10 manage demand for clectricity.

in order to decrease the dependence on fossil fuels and coal in particular, the Government has
developed policy and is investing heavily in hydro-power, wind, solar and other renewable ener-
cies. The State Economic and Trade Commission (SETC), the State Development and Plan-
ning Comumission (SDPC) and the State Science and Technology Commission (SSTC) re-
cently prepared a “Program on New and Renewable Energy Development in China (1996~
20710)". which aims to rapidly expand the use of these energy sources throughout the country.

Eneryy efficiency in the electricity sector features prominently in a number of strategy docu-
ments: the China's Ninth five-year Plan (1996-2000) for economic development and China's
Agenda 21. Notably, in November 1997, the National People’s Congress approved the Energy
Conservarion Law to promote energy conservation throughout society, improve efficiency of
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cnergy utilisation, achicve economic benefits and protect the environment. In line with this, the
Government has launched major programmes to promote efficient lighting, efficient air condi-
tioners and more efficient management in power plants,

[n fine with the ongoing transition to a market economy, the government is developing and
experimenting with new tools and mechanisms to improve efficiency in the sector and ensure
an appropriate incentive framework. These include deregulation, introduction of joint ven-
tures. Independent Power Purchasers (IPP), energy service companies (ESCO), etc

Iznvironmental protection is also a prionty for the Government, and a comprehensive legal and
administrative framework has been implemented. This includes the Environmental Protection
Lanw (1979, 1989), Air Pollution Prevention and Control Law (1987, amended in 1995), Agenda
21, and the recent strengthening of the State Environmental Protection Agency. The focus is on
mdustrial and urban poltution, and has been on end-of-pipe treatment and ‘command and con-
trol” mcasures. Recent measures are more prevention and market oriented, including for example
mercasing public awareness and providing regular data on the air quality in cities and localities
i China.

More specifically, in the refrigerator sector, energy efficiency in this sector has been identified

as a focus in the Country Plan for CFC phase-out, the CFC Substitute Strategy for the Chinese

Retrigerator Industry, and is a component of the National Plan of Environmental Protection for
China. '

A3 Prioror Onoeing Assistance

lnternational assistance to the energy sector has been a priority in China over the past decade.
Within the framework ol UNDP’ s environment and energy programme, there 'L"L_zf‘}a‘_lseveral proj-
cets aiming at both supply and demand management. These include CPR/96/311; Capacity De-
velopment for China'’s Green Light Programme; CPR96/312, Management and Energy Effi-
cienev in the Electric Power Industry; CPR/96/313, Capacity Development for Fuel cell Pow-
cred Buses Development and in Commercialisation China and CPR/97/G31, Capacity Build-
ing for the Rapid Commercialisation of Renewable Energy. These projects aim to facilitate
China’s transition to a market-oriented economy in the energy sector, to cut investment re-
quirciments. to reduce pollution. In each case, economic, financial, institutional and informa-
tienal barriers to technologies or approaches are removed.

\ore spectfically in the refiigerator sector, in recent years a number of donor-funded technical-

assistance projects for technology in China have been initiated. UNDP, under the Montreal Pro-
tocol. is also implementing eight projects for CFC replacement in the refrigerator sector, and the
World Bank has approved and initiated implementation of a number of projects.

{US-China Refrigerator Project:
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In 1989, the US-China Refrigerator Project was initiated as a joint project to combine non-CFC
- refrigerant. non-CFC foam, and increased energy efficiency. In 1990, USEPA established a co-

- operative agreement with the Beijing Household Electric Appliance Research (BHEARI) for a
three vear period to build institutional capacity at BHEARI and initiate research and develop-
ment ol energy-efficient substitutes for the CFCs used in Chinese household refrigerators. Work
undertaken by BHEARI and the University of Maryland using modified versions of current pro-
duction models demonstrated that by introducing new energy-efficient design measures, cost-
clfective energy savings of 40-50% can be obtained while at the same time maintaining low in-
cremental manufacturing costs and minimizing price increases to consumers, thereby promoting
4 WINn/win situation.

Montreal Protocol Fund:

The Mouotreal Protocol Executive Committee approved funding for continued prototype devel-
opment in June 1993. Subsequent work in 1993 and 1994 focused on construction and continued
relinement of advanced prototype units. USEPA served as a collaborating agency on this proj-
cct.

China selected the Haier Group of Qingdao for final prototype development, and an initial batch
of 200 intermediate prototypes were built in December 1993 using thick-walled HFC-141b in-
sulation and HCFC, HFC, and hydrocarbon refrigerants and refrigerant mixtures. Based on
lesting of these prototypes and international progress in movement to zero ODP foam blowing
agents. final prototypes were produced in early 1995 using cvclopentane foam and 1sobutane
refrigerant. These prototypes were field tested in 1995 and 1996 in Beijing, Shanghai, and
Guangzhou, and demonstrated substantial savings (35% in Shanghai) in actual home use condi-
ions. An agreement was reached between USEPA and the German GTZ to jointly fund the
Montreal Protocol portion of the prototype conversion, which was approved by the Montreal
Protocol Executive Committee in March 1995, thus achi¢ving the synergy between CFC phase-
out and energy efficiency improvement.

Other Montreal Protocol Fund projects in China have been implemented by the World Bank,
UINIDO. and UNDP.

Warld Banl:

The World Bank has served as implementing agency for the Montreal Protocol for most of the
CIFC conversion projects at refiigerator factories in China. This includes technical assistance and
capacity building for foam testing, early conversions to 50%-reduced foam at Changling, Haier,
Shangling, Shuangyuan. Xinfei, and foam and/or refrigerant replacement at Changling, Huayi,
Shangling. Shuanglu, Xiling, Wanbao, Zhongyi, and other factories.

LUNIDO:

LINIDO has supported the preparation and implementation plans for CFC conversion projects at
six Chinese compressor manufacturers in order to provide a domestic source for compressors for
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non-CFC refrigerators. These manufacturers include Jiaxipera, Huangshi, Wanbao, Zanussi, and
Embraco. At Jiaxipera factory in Zhejiang and Wanbao in Guangdong, research has been ongo-
ing on new efficiency measures and new technology options to increase the average efficiency
ol their models, which currently stands about 1.1 COP. US-China Refrigerator project activities
have encouraged and supported this research.

LUNDP:

LINDP has served as implementing agency for CFC phase-out at Guangdong Kelon, Changsha
Zhongyi, Henan Polar Bear, Qingdao Ha1e1 Hongxiang Laizhou, Debao Freezer, Wanbao

IFreezer. and lilin Freezer.

Australia Compressor Factorv Project Loan:

In 1990-91, AusAID provided A$14.6 million for the conversion of the Huayi General Electric
Company in Jingdezhen, Jiangxi. The project involved the provision of expertise, technology,
machine tools and equipment to build a CFC-free refrigerator/freezer compressor factory with a
design capacity of 1 miliion units per year. Construction took place from Dec. 1991 to 1993 and
tlie plant went into triai operation in 1994, '

Finally. the $243, 000 PA/PDF of this project prepared a technical basis to formulate this pro-
posed project. A Refrigerator and Compressor Sector Survey was conducted, providing gen-
cral information on production levels, technologies used and energy consumption in the Chi-
nése refrigerator and compressor sector. Market Research was carried out, including a survey
and analysis of market potential for energy-efficiency refrigerators in China. Other major out-
piits of the PDF project. such as Compressor Efficiency Upgrade Report, Training Proposals,
Energy Efficiency Standard Revision Proposal and Incentive Program, are the basic docu-
ments o support the design of the present project. e '

A4 Institutional Framework for Sub-sector

The following agencies and organizations are the principle organizations involved in the Chi-
nese refrigerator sector :

» The China State Environmental Protection Agency (SEPA), which is respounsible for all
aspects of environmental policy, the formulation of national environmental regulations
and issuance of national environmental quality standards. SEPA is entrusted by State
Council for the enforcement of regulations and standards and coordination of important
environmental programs and projects. SEPA is also responsible for environmental labe!-
g programs;

» State Administration of Light Industry (SALI} — formerly the National Council for Light
Industry - is responsible for all aspects of light industry. It is entrusted by State Council to
tormulate and enforce national policies for light industry, such as the long and medium
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term development programs. It is aiso plays a supervisory role over the refrigerator indus-
lry:

- The State Economic and Trade Commission (SETC) is in charge of industrialization and
retrofitting existing industries. In 1987 the department of Resources Comprehensive Utili-
zation and Conservation was established within SETC to provide policy-making and proj-
cct suppoit to energy saving state programs, with primary responsibility of project identi-
fication and financial arrangements. SETC has counterpart provincial (PETC) and county- /)
level agencies to help direct and implement policy; '

+  The China Household Electric Appliance Association (CHEAA), is entrusted by the gov-
ernment to formulate and enforce development programs for household electric appli-
ances, provide consultation for government agencies, enterprises and other entities con-
cerned. [t is also responsible for an informal association within the household electric ap-
pliance industry and serves as a management and coordination entity in household electric

~ appliance industry; A

». Cluna State Bureau of Technical Supervision (CSBTS) is a functional department carrying
out unified administration of the whole country’s work in the field of standardization, me-
rrology and quality control. It is responsible for implementing the laws and rules on stan-

_dardization. coordinating and guiding the standardization work carried out by ministries
nd local areas;

» The China Household Electric Appliance Research Institute (CHEARI) performs national
consumption and performance testing and appliance research and development activities; ‘:)
and, '

» (Thina’s State Administration of Internal Trade (SAIT) is entrusted by China’s government
10 execute administrative function related to management and coordination in the field of
ternal trade. Tt is responsible for the formulation and enforcement of development pro-
arams and statistical data collection in internal trade.

B Project Justification

B.l . Problems to be addressed: The Present Situation

The overall problem to be addressed by the project is excessive energy use by household re-
(mgerators produced and utilised in China, which leads to CO, emissions and local environ-
mental and health tmpacts, particularly in urban areas. This is due to a market structure which
mpedes the development of the energy efficient refrigerator sector.

The key barriers to adoption of energy efficient refrigerators by households are:

I Lack of wwareness of the lifecycle economic benefits of high-efficiency refrigerators. Con-
siumers remain highly scnsitive to the first-costs of their purchases and, inappropriately (from
an ccenomic viewpoint), prefer models with low purchase prices and higher electricity costs
hecuuse they do not fully appreciate that total lifecycle costs, including electricity, can be
much lower for high-etficiency models.
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2 Lack of reliable, comparative information available to consumers about specific models.
Zven 1F consumers want to purchase models with low lifecycie costs, they are unable to make
comparisons between models because labels do not exist which provide such information in a
consistent and easy-to-understand manner. Existing labels that have appeared recently on
some models in some markets lack national certification based on national energy-efficiency
criteria and provide inadequate information to reliably judge performance. This has led to
consumer confusion and growing government concern over proliferation of multiple criteria.

A Manufacturer uncertainty about market demand for high-efficiency models. Manufacturers
have had access to few. if any, market research studies or data about the potential demand for
high-e[Ticiency models in the Chinese market, partly because historically low electricity
prices and little emphasis on energy efficiency in the Chinese economy left both producers
and consumers uninterested. Only recently, with rising electricity prices, more disposable in-
come among a growing segment of Chinese society, and a greater emphasis on competitive-
ness in industry, has consumer attention turned to high-efficiency products.

4. Munufacturer uncerrainty about cost-effectiveness of high-efficiency models. Manufacturers
arc uncertain about the costs of developing and producing high-efficiency models, and about
the price premium in the marketplace that high-effictency models might command. Therefore,
the cost-effectiveness from a manufacturing perspective is uncertain and manufacturers are
reluctant to commit the resources to develop and produé_e high-efficiency models.

3. Lack of expertise in energy-efficient refrigerator design. The majority of Chinese manu-
lacturers lack the engincering and design expertise to develop new energy-efficient refrigera-
tor-models or modify existing designs to make them more energy efficient. Issues such as cy-
clc optimization and designing for efficiency have been of little importance in the design of
household refrigerators. As a result, manufacturer have not cultivated the skill necessary for
cnergy efficient refrigerator design. Second. most domestic manufacturers have relied heavily
on imported or licensed technology at some stage of their development (and some continue to
do so). and are therefore at a further disadvantage in developing new energy efficient product
desiuns. Finallv, many domestic manufacturers (and particularly second tier ones) have in the
past relied on a limited and unchanging product line for their sales, and therefore have ex-
remeiy limited experience in product design and redesign. For these reasons, many manu-
lacturers are uncertain of their ability to move in new technology directions in the implemen-
tation of energy-efficiency measures without targeted training to impart the necessary skill
sets.!

6. Hicher-efficiencv compressors are not available domestically. In order tor a Chinese re-
[ticerator manufacturer to design and produce a high-efficiency model, a higher-efficiency
compressor must be utilized. Currently such compressors are not available domestically; the -

" A similar technical barrier exists for Chinese compressor manutacturers, given the historic reliance on im-
ported product designs and product licensing.
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higher cost of imported high-efficiency compressors is a strong disincentive for domestic re-
[rigerator manufacturers.

27 Dealer reluctance to stock or promote high-efficiency models. Uncertainty about consumer

“demand. the need to educate their sales force, and fear of reduced sales due to higher prices on
the shelves all make dealers reluctant to stock high-efficiency models. Survey results have
also indicated that sales staff are uneducated on the benefits of energy efficiency and unable to Q
provide consumers with reliable information.

8. Lack of an appliance recveling program. Lack of an appliance recycling program means
that often unnecessary refrigeration is occurring. As China’s refrigerator market matures, an
increasing proportion of purchases involve replacement of an old refrigerator. Unlike most
developed countries, where most old appliances are scrapped or recycled, market research in-
dicates that 50% of new buyers in China will keep their old refrigerators. The old refrigerators
maintained in use, however, may offset much of the efficiency gains from the purchase of new
refrigerators, depending upon the extent to which they are operated.

V. Lax cfficiency standurds. Experience in countries adopting mandatory efficiency standards
has proven them effective in removing the most inefficient models from the market and in
creating expectations of periodic increases in minimum energy performance standards.
China’s current efficiency standards, promulgated in the 1980s, were established in view of O
the needs of hundreds of small refrigerator producers. They are currently outdated in view of
the consolidation of the industry and increase in technical expertise of companies, and provide
no incentive to companies to increase the energy efficiency of their models.

B.2 [Expected End of Project Situation

The following is expected to take place as a result of the broject:

I. Consumers will have greater awareness of the lifecycle economic benefits of high-
~liciency refrigerators. Extensive public education, informational material distributed at
points ol sale. new energy-efficiency labeling, and trained dealers will all conteibute to con-
sumer education and increased awareness.

2. Consumers will have more reliable, comparative information available to assist them in
their purchase decisions. New nationally certified labels developed in conjunction with re-
vised mimimum efficiency standards will allow consumers to compare the energy-eificiency
of different models and brands of refrigerators.

3. Manufacturers will have increased confidence about the market demand for high-efficiency
models. Educational programs for consumers, training and incentive programs for retail staff.
and a mass purchasing program will provide manufacturers with greater certainty of market
demand for energy-efficient products.
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4. Munufacturers will have increased certainty about the cost-effectiveness of high-efficiency
malels. Greater consumer awareness of the life-cycle benefits of energy efficiency will
strengthen their current willingness to pay additional for energy-efficient refrigerators, allow-
ing manulacturers to recover the increased costs, domestic manufacturing of energv-efficient
compressors will reduce the costs.

3. Manufacturers will have greater expertise in energy-efficient refrigerator design. Intensive
design training, assistance in technology selection, and training in computer modeling will
substantially increase manufacturers’ ability to design energy-efficient refrigerators.

0. Higher-efficiency compressors will be available domestically. Applied design training and
n-housé technical assistance will increase compressor manufacturers’ capacity to design and
market energy-effictent compressors.

7. Dealer will be willing to stock and promote high-efficiency models. Training of retail staff.
in marketing of energy-cfficient products, supplemented by retail sales incentives, will assure
deaters that energy-efficient refrigerators are a desired stock item.

8. China will have experience with developing an appliance recycling programs. Preparation
ol a.feasible appliance recycling program will provide China with the basis to implement a
recycling program in one city and replicate it nationally:

9. Applance energy efticiency standards will be improved. Training in the methodology and
analysis of the refrigerator standards revision will build capacity to revise China’s refrigerator
standards and implement stricter minimum efficiency standards.

B.J Target Beneficiaries

The China Refrigerator Project will have direct and indirect beneficiaries. The direct benefici-
aries in the project are listed and described below:

Local agencies and institutions. The project will benefit the government agencies and non-
covernmental institutions and organizations involved in the project by creating capacity for
mmplementation of this project and for development and implementation of similar projects in
the luture. The project will also increase the awareness in policy circles about the importance
of energy efficiency and climate change mitigation.

SBTS. SALL SETC. SEPA and other relevant institutions will all develop appropnate capac-
ity 10 implement market-oriented government programmes which promote socially and eco-
nomically usetul products.

Compressor manufucturers. All major domestic compressor manufacturers will receive initial
training and exposure to best international practices. Next, those most committed and most
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likely to be competitive, will be assisted to develop new business and investment plans, and to
implement those plans.

Refrigerator manufacturers. The project will transfer energy efficiency design options to Chi-
nese refrigerator manufacturers and support implementation of energy efficiency measures in
existing and new product designs. As for compressors, all manufacturers will receive initial
~training and exposure to international best-practices. Those major manufacturers that demon-
strate a commitment to energy efficiency will then receive intense training in model design,
‘business development and marketing to develop and produce energy efficient models.

Consumers. Consumers will benefit from the increase information, the increased choice of
retrigerators on the market, and eventually the reduced electricity bills.

Dealers. Under the project, dealers will become educated about high-efficiency refrigerators
so that they can provide information to consumers at the point-of-sale. In addition, dealer-
incentive programs will encourage dealers to stock high-efficiency refrigerators. Pilot pro-
gramme will first be run with a select group of dealers.

indirect and long-term beneficiaries of the project include:
« urban and rural Chinese residents that benefit from high-quality refrigeration at a lower
: energy cost;

« . urban and rural residents that benefit from reduced local pollution and its adverse health
impacts; :

» residents of impoverished areas that are benefited by potential reprogramming of funds
that would otherwise have been invested in increased power supply, but are as a result of
the project freed up to meet other urgent social and humanitarian needs; and all benefici-
aries of reduced clumate change, particularly in small island nations and coastal areas

B.4 Project Stratecv and Implementation Arrapngements

®

B.4.l Strategv

{n line with GEF.requirements, a/l barriers to energy efficient refrigerators will be removed.
Thisis very ambitious target, however the government has already launched significant re-
lated activities. Underlying the strategy of this project is that it will complement, support, and
where approprate provide guidance to these ongoing national initiatives.

The project is to effect a transformation of China’s refrigerator market through the reduction
and elimination of technical, market, commercial, informational and other barriers to the pro-
duction and marketing of energy-efficient refrigerators. The activities developed for this proj-
cet can be generally grouped into those providing a “technology push” - increasing the supply
ol energy efficient refrigerators; and those providing “demand pull” by raising retailer and
consumer understanding of the benefits of energy efficient refrigerators. A diagram illustrat-
ing this overall project approach is provided in Annex S.
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Technologv Push

The project will significantly increase the efficiency of household refrigerators in China by
pushing cxisting and commercially proven® energy efficiency technologies.

FFirst. given that energy-efficient compressors are an integral component of energy-efficient
relrigerators, the project includes a range of activities aimed at.compressor manufacturers.
Through international design training, business planning, technical assistance and some tech-
nology transfer, the project will assist compressor manufacturers to upgrade their products.
An incentive programme will provide incentives and fund the incremental costs to manufac-
turers of producing energy efficient compressors. (see Annex 7 for details of this incentive
programme and how it will be implemented.)

Al the same time, focused training activities Himed at the refrigerator manufacturers will build
their capacity to design and manufacturer energy. efficient refrigerators. Computer design
modeling, international technology training, tours and exhibitions, and intensive energy-
efficient design training will provide refrigerator manufacturers with the tools to create new
energy-efficient model designs. To provide the incentives to design and implement efficiency
gains. manufacturers will compete through a bidding process for incentive program awards.
{Sce Annex 7 for details of this incentive programme). The move to energy-efficient designs
will be further sustained by the implementation of new minimum energy efficiency standards
and the establishment of periodic revisions to the standard.

It should be noted that the efficiency measures promoted are not design-specific; 1.e., manufac-
turers can chose trom a range of non-patented measures not limited to a particular refrigerator
design 1o increase efficiency. In this sense, the proposed approach to increasing refrigerator en-
eray efficiency s design-intensive rather than capital-intensive. By building on past achieve-
mentis. the project ensures lower costs, easier implementation, broader participation, and avoids
challenges and potential technology uncertainties and costs associated with the use of patented
or licensed proprietary technology.

The project will also strengthen energy efficiency standards. In testing adherente to standards,
ISO methodologies will be used for measurement, testing and calculation of energy consump-
lion. As a furst step-of this initiative, during the PDF phase, the Chinese project participants
have revised the old energy efficiency standards by adopting ISO testing procedures currently
1n use In most countries. During this proposed full GEF project, a new round of stricter mini-
mum clficiency standards setting will be conducted. ISO testing procedures and caiculation
methodology will be explicitly included in the development of these new standards. Assis-
tance and traiming in the analytical tools to determine the new standards will be provided to
build national capacity.

Demand-pull

* These echnologies are non-proprietary.
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Demand-pull activities include a number of programs designed to reduce barriers to consumer
and dealer acceptance of energy-efficient refrigerators. Consumers are becoming more con-

scious of energy expenditures because of rising residential electricity price and expectations of

lurther increases. As stated in the Market Survey conducted during the PDI phase of this
project m 1997, there is no longer a big difference in terms of basic product functions, and

_other criteria, such as energy efficiency, are becoming increasingly important. After reliable
_post-purchase service, energy efficiency 1s now the most sought-after feature. In addition,

consumers indicated that they are now willing to pay more (up to 13% more according to the
survey) for a refrigerator with 40% more efficient in energy consumption than the models cur-
rently found in the market. These trends offer significant opportunities for improving the en-
cruy efficiency of Chinese domestic refrigerators. Although consumer attitudes have become
mere increasingly favorable to the marketing of energy-efficient refrigerators, they remain
hichly sensitive to first costs and are unaware of or underestimate life-cycle benefits.

To venerate demand and increase consumers’ understanding on the benefits of high-efficiency
rclrigerator, a Consumer Education Campaign will be carefully designed, using TV and other
media. Consumers will also be targeted with relevant educational and informational materials
to reduce first-cost barriers to purchase, and to increase their confidence in the quality of in-
formation available on energy-efficient refrigerators. To complement this Campaign, public
activities, documentaries and journal articles will be commissioned to educate the public on
the benefits of energy efficiency. In addition, a nationally certified energy label will provide
comparable information across models to allow consumiers easily identify energy efficient re-
(rigerators.

Retail staff will be trained in the understanding and promotion of energy efficiency. An in-
centive programme with retail staff will encourage sales of energy efficient refrigerators in the
kev markets of China. (see Annex 7 for details of this incentive programme). As consumers
rely on retail staff for their final selection of a refrigerator, staff training will be supplemented
bv the distribution of additional printed information detailing the economics of energy effi-
ciency and comparing energy-efficient to non-efficient models .

[n the meantime, in order to reduce the commercial risk to manufacturers for producing en-
crav-elficient refrigerators, a mass purchasing program will be designed and launched. Such a
program takes advantage of the lower unit costs and higher purchasing power available to
mass purchasers, such as apartment buildings, government units, military units, and other bulk
providers of refrigeration. Competitive bids to manufacture and sale large quantities of en-
eruv-efficient refrigerators will provide manufacturers with greater assurance of market de-
mand.

Many individual consumers in China are purchasing ‘second’ refrigerators. Hence (under par-
allel financing), a recycle/buyback program providing financial incentives to consumers to
return old refrigerators on the purchase of a new energy-efficient ones will be developed.

GEF China Refrigerator Project ) - Pagell
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Onc of the main goals of this project will be to demonstrate the win/win nature of energy effi-
ciency invesiments to manufacturers, dealers and consumers so as to ensure private sector
sustainability of the project approach beyond the period of GEF support. This will in turn build a
voad basis for the implementation of the Government’s energy efficiency policy. Finally, energy
clticiency standards and labels developed through the project could also contribute to further
development of similar economic instruments for other product types, such as air-conditioners,
microwaves, water heaters or other appliances. This will build a long-term impact on energy-
efficiency advancement in home appliance sector in China.

3.4.2 Implementation Arransements

The project will be nationally executed by the State Environmental Protection Administration
(SEPA). The Executing Agency will be responsible for the overall planning and management-
ol the project. [t will be accountable to UNDP for the optimal use of UNDP/GEF resources
and the achievement of project objectives. :

The impiementing agency is the Foreign Economic Cooperation Office of SEPA. and techni-
cal cooperation will be provided by the United Nations Department for Economic and Social
AlTatrs (DESA) as determined through a letter of cooperation. The State Administration for
Light Industry (SALI) will provide technical support to implementation. The implementing
and cooperating agency will be responsible for procurement and delivery of project inputs and
organization of project activities. FECO will appoint the National Project Director (NPD) and
SALI will appoint a Deputy NPD. The SALI will assist FECO in organizing project activities,
in particular. to assist in coordination with local enterprises in the compressor and refrigerator
SCCtor.

A Chinese Advisory Committee (AC) will be established to include officials from SEPA,
SALI the State Bureau of Technical Supervision, the State Administration of Internal Trade,
among others. The AC shall meet twice a vear. The AC will review and comment upon proj-
ccl outputs, provide guidance to the project at a macro-level, and help disseminate project-
(indings and outputs. The AC will also ensure that, where appropriate, the general approach
developed under this project can be applied to other electric products.

Duy-to-day project management and coordination will be under the direction of the Project
Management Otfice (PMQ), staffed by a full-time National Program Advisor, an Intermational
Program Advisor, representatives from SEPA. FECO, SALI, and financial and administrative
stalt. The PMO will help prepare quarterly financial and planning reports. These reports will
be approved by FECO and certified by the Executing Agency. The PMO shall prepare all
work plans, semi-annual and annual progress reports and acts as secretanat to the AC.

To facilitate project management, the project 1s designed to rely heavily on sub-contracts to
implement activities and deliver outputs. Sub-contracts will be issued, via competitive bid-
ding, by either the national implementing agency or DESA. The budget in Section J identifies
which agency shall be responsible for each sub-contract. TOR for the sub-contracts is pro-
vided m Annex 2.
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B.5 Reasons for Assistance from UNDP

Znvironmental protection is a priority for UNDP, along with poverty alleviation, governance,
job creation and women's participation. This project will address environmental issues at both
local and global levels. The local environmental benefits will be primarily in terms of reduced
«ur poilution. The health benefits from reduced pollution wilt improve the quality of life of
millions of Chinese in rural and urban areas. At a global level, the project will support China
in its etforts to reduce GHG emissions, to mitigate climate change and thereby contribute to
China’s standing as a global citizen.

As spelled out in the foreword to the 1997 UNDP publication Energy After Rio: Prospects

and Challenges “Agenda 21 called on nations to find more efficient systems for producing, -

distributing and consuming energy. UNDP through its Initiative on Sustainable Energy is as-
sisting programme countries to reflect these objectives in national energy policies, investment
plians and sustainable development strategies.” The objectives, strategies and expected out-
comes of this project do much to advance the goals of the Initiative on Sustainable Energy,
and are in line with UNDP’s global strategy.

The project will also contribute to the UNDP objective of poverty alleviation. By reducing the
orowth in the demand for electricity, the project will release public funds that otherwise would
have been invested in electricity generation. These funds can be invested into socio-economic
and poverty alleviation projects.

Onc ol the major components of the project is capacity development of Chinese professionals.
A lurge group of national experts, as well as the Chinese investment and business community,
will be trained. This will ensure that the process started with this project will be sustained and
dissenuinated 1n the country.

B.6 Special Considerations

The project will create a positive environment for greater participation of the private sector,
particularly the domestic, in this growing sector of the Chinese economy. The project will di-
rectly contribute to strengthening the private sector in this transitional economy.

The project will seek to ensure that at least 30% of all training participants are women.

The project will complement China’s Country Plan for CFC phase-out for this sector under the
Montreal Protocol. Under the Montreal Protocol, funding for energy efficiency improvements 18
not permitted. However. by taking advantage of the synergy available through targeting those
manufacturers currently planning to undergo CFC conversion with Montreal Protocol Fund sup-
porl. energy-efficiency improvements of up to 40% or more can be realized, duplication of
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cffort is avoided, and giobal environmental benefits are enhanced in a more cost-effective
manner.

3.7 Coordination Arrancements

As the lead agency for environmental protection, the SEPA (Executing Agency) will ensure
the project activities are coordinated with all related environmental activities. Likewise, the
SALL will ensure that the project complements all related government and private sector ini-
tiatives in the refrigerator sector. This is particularly relevant to the development of standards
and fabels.

The AC will ensure coordination at a macro-level with ongoing developments in China, par-
ticularly at the policy level.

The UNDP Country Office in Beijing will help ensure coordination with other UNDP and MP
projects, particularly those targeting the energy sector.'_r

Al a day-to-day level, the PMO will ensure that activities (training, seminars, reviews) are co-
ordinated with other similar activities. The PMO is also responsible for coordinating all proj-
cet mputs. The PMO, further described in section 2.4 above, will be responsible for the coor-

dination of project activities by Chinese firms and agencies and the activities of international

experts. All information prepared under the project will 'be disseminated by the PMO and the

Project Information Centre.

B.§ - Counterpart Support Capacitv

SEPA has the capactty 1o execute national projects of this scale, as proven by-its implementa-
iion and execution of other GEF, ADB, World Bank and Montreal Protocol projects. SEPA
has the overail mandate for environmental protection and 1s the technical agency for all GEF
projects in China.

Within SEPA. FECO 1s executing several international projects, including the WB environ-
mental loan project, Montreal Protocol projects and some bilateral projects. The FECO of
SEPA (FECO) has a protfessional team of more than 70 highly educated and qualified staff.
There are eight divisions within FECO:

« Division L World Bank and ADB Operation

» Division 2: Bilaterat Cooperation

-

s Division 3: Montreal Protocol Multilateral Fund
«  Division 4;: GEF

s Division 5: Procurement

« Division 6: Intermmational Liaison
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a Division 7: China Council for International Cooperation on Environment and Develop-
ment (CCICED)
« Division 8: Planming and Finance

Iowever FECO’s roster of international agencies and experience in procuring international

services is limited. Therefore FECO will call upon the services of UNDESA to identify and

procure such services through a cooperation agreement. (See Attachment 1 for an internal as- (‘O
sessment of FECO’s capacity to execute and implement UNDP projects.)

SALI has the mandate and technical coverage of the refrigerator sector, and has a broad out-
reach amongst the refrigerator and compressor manufacturers. SALI has experience in the im-
plementation and management of MP refrigerator projects. SALI is therefore ideally situated
10 support SEPA technically.

C Development Objective

The development objective of this project is to reduce CO, and other greenhouse gas emis-
sions in China by removing barriers to wide spread commercialization of energy-efficient re-
frigerators 10 China.

D Immediate Objectives, Qutputs and Activities O

Many of the activities listed are very substantial. For such activities, further details on the ac-
1ivity is provided in the appropriate annex.

Immediate Objective |

Develop capacity to provide a “technology push” for increasing the supply of energy ef-
ficient compressors

L1 Output L:
Technical capacity to design energy-efficiency compressors established.

Success Criteria
The suceess of this efforr will be indicated by the participation and training of 16 staff from
(hinese compressor manufacturers in international design training workshop and study tour.

Activity 1.1.1: Develop selection criteria and select major compressor factories to participate
in overseas training and incentive programme bidding (PMO, Intn’t and natn’l compressor
expert)

Activigy [.1.2: Intensive in-country training for 32 staff from the selected compressor facto-

VICS

GEYF China Refrigerator Project Page 16




[ Rane

Focus of training will be on the principles and application of high-efficiency compressor de-
sign. including modifications to existing and planned compressors designs to increase com-
pressor efficiency. [Subcontract 1]

Activity 1.1.3 Undertake overseas study tour

Training of 1.1.2 will be followed by an overseas study tour (to Europe and North America)
on international compressor efficiency research, development, and production facilities. 16
staff will be trained. [PMO] See annex 4a

[.2 Qutput 2: :
Business plans to upgrade production of energy-efficient compressor developed in leading

compressor manufacturers.

Success Criteria
indicators of success is the development of manufacturer production plans for energy-efficient
COMPressors.

Activitv 1.2.1: Hold meeting to facilitate dialogue between compressor and refrigerator manu-
[acturers to assure compressor manufacturers that demand for high-efficiency compressors

will exist.

Refrigerator and compressor manufacturers will participate in a meeting to review and discuss
luture needs for higher efficiency compressors, particularly in view of revised national refrig-
crator efficiency requirements and refrigerator manufacturer production plans. The meeting
will also introduce the compressor incentive scheme to all potential participants. [PMO]

Compressor manufacturers will be supported in developing business plans and financing pro-
posais to upgrade designs and production technologies. International and domestic experts
will work with manufacturers to promote incorporation of energy efficiency measures into
current and planned projects, assist in the preparation of business ptans and financial analysis
lor upgrading and production of energy efficient compressors, and assist in preparation of bids
lor the award of technical assistance in factory upgrade as described in Activity 1.3.1. This
activity wili take place in parallel with Activity 2.2.1, [International compressor expett; Do-
mestic compressor expert]

.3 Qutput 3
Uipgraded manufacturing capacity in competitive compressor manufacture

Success Criteria
Selection of two compressor manufacturers for further technical assistance in the production
nf cnergy efficient compressors. Improvement of energy efficient of compressors by 20%.
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Activity 1.3.1: Select ;)articipatinc compressor factorigs

Based on blci prepared under 1.2.2, two compressor manufacturers will be selected and each
awarded half of the compressor upgrade incentive funding . See Annex 7 for further details of
the selection criteria and process. [PMO, Bid Evaluation Comunittee]

"

Activity 1.3.2: Provide on-site training to selected compressor manufacturers for upgrading
desivns and production technologies

Compressor manufacturers seiected in Activity 1.3.1 will receive technical assistance in pre-
paring design and production plans for energy efficient compressors. [nternational and do-
mestic experts will prbvide assistance in evaluating rescarch and development and interna-
lional technology transter options. {International compressor expert; Domestic compressor
expert]

-Activity 1.3.3: Uperade compressor desiens and production technology

Manufacturers selected under the bidding process in Activity 1.3.1 will develop and/or ac-
quire new energy efficient product designs and, where necessary, upgrade or modify produc-
tion technology and production equipment in order to manufacture energy efficient compres-
sors. Where internationally provided technology is identified as the most cost-effective op-
tion. support for procurement will be provided. The bulk of the cost of this activity will be
covered by the manufacturers themselves; the GEF funding component under this activity will
partially cover the activity’s incremental cost. [Selected compressor manufacturers).

Immediate Objective 2

Develop capacity to pl ovide a “technology push” for increasing the supply of energy ef-
ficient refrigerators '

2.1 Output |
Capacity at all refrigerator manufacturers developed to model and evaluate energy efﬁ01ency

options. and introduction to international energy-efficiency technology options.

Success Criteria :
Suecess in this objective will be achieved when all mcmag’acrurers have received trammcr in
international technology options and computer modeling of energy-efficiency measures in re-
[frigerators. ,

Activitv 2.1.1: Hold seminar and exhibition in China on refrieerator technologv options avail-
able internationally

in conjunction with the international appliance conference held in China biannually by SALI,
all relrigerator manufacturers will be invited to participate in a serminar and exhibition to in-
troduce manufacturers to energy efficient design principles and showcase energy efficient
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technologies currently available internationally. Topics covered in the seminar will include
testing procedures, refrigerant properties, foam blowing agents and insulation materials,
Mammability issues for flammable refrigerant and foam blowing agents, heat-leak testing,
calorimeter testing, energy consumption testing, cycle component improvements, cabinet im-
provements, heat exchanger improvements, manufacturing concerns, and advanced cycles.
See Annex 5a [PMO]

2.1.2 Hold workshop with all potential participants in the refrigerator incentive scheme. in
order to introduce the scheme. (PMO)

Actlivity 2.1.3: Provide ¢eneral trainine in China on design modeling to all refrigerator manu-
facturers .

All refrigerator design engineers will be provided with training in the use of computer mod-
cling and design tools in efficient refrigerator design through an intensive 10-day refrigerator
energy efficiency design modeling workshop conducted in China. See Annex 5b [PMO]

2.2 Cutput 2 :
Competitive refrigerator manufacturers selected for overseas training and participation in in- -

centive program bid.

Success Criteria
Success in this output will be determined by the selection of 12 refrigerator manufactures to-
participaie in in-depth training abroad and in the incentive program bidding.

Activity 2.2.1 Develop selection criteria and select qualified refrigerator manufacturers

Lip to 12 competitive refrigerator manufacturers will be selected to participate-in overseas in-
lensive training and in the manufacturers incentive program. Criteria for qualification include:
commitment to develop and market at least one refrigerator model achieving the “A” level of
cfficiency as defined in the current proposed refrigerator standard revision from the State Bu-
reau of Technical Supervision; and a minimum production capacity of 200,000 refnigerators
per vear. [PMO]

Activity 2.2.2: Provide averseas intensive applied desien training to chief designers in the
qualifving refrigerator manufacturers:

The modeling training described in Activity 2.1.3 above will be followed by this six- month
intensive training programs over two years for teams of refrigerator manufacturer design en-
vineers at a leading intemational refrigerator design institute. During each 6-month pernod, 3
manufacturers selected in Activity 2.2.1 will send a team of 2 designers abroad along with a
bascline refrigerator for redesign. The redesigned model will serve as the basis for the manu-
[acturers’ bid to receive the manufacturers incentive award as described in Activity 3.2. {Sub-
contract 2|

Activitv 2.2.3: Overseas training for engineerine staff on technology options and selection
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Qualifying refrigerator manufacturer engineering staff will participate in a 10 day design
warkshop abroad to introduce them to a full range of technology options, both commercially
proven and leading-edge techriologies, in the design and construction of energy-efficiency re-
(ricerators. as currently in use internationally. Training will be supplemented with selected
site visits, (PMO - see Annex 4b)

Activity 2.2.4 Support study tour for refrigerator manufacturer managers and planning
officials

Twelve managers of refrigerator factories and planning officials will go on a 12-day study
rour abroad to selected refrigerator companies and energy-efficiency centers. [PMO, see An-
nex 4e¢)

2.3, Qutput 3 ' .
Development and implementation of business and production plans for energy-efficient re-
Irizerators and bid package for manufacturers incentive award in Activity 3.2

Success Criteria
The success of this outpur will be indicated by the investment by refrigerator manufacturers in
the production of energyv-efficient refrigerators.

Activitv 2.3.1: Prepare business plans and bid package for incentive award.

Relfrigerator manufacturers will receive technical assistance in the development of business
plans for implementation of upgraded refrigerator designs and production technologies. Inter-
national and domestic experts will assist manufacturers in developing these plans and docu-
ments. which will form the basis for the competitive bid to take place in conjunction with the
Manulacturers Incentive Program described under Activity 3.2 [International refrigerator ex-
pert; Domestic refrigerator expert]

Aclivitv 2.3.2: Provide on-site training for upgrading of energy-efficient manufacture

Refrigerator manufacturers will receive technical assistance from international and domestic
experts (specific areas of expertise to be decided by the PMO based on factory input) in up-
erading product design and technology, including assistance in evaluating and procuring -
cquipment from international sources, where necessary. {International refrigerator expert;
Domestic refrigerator expert]

Activity 2.3.3: Uperade product desiens and factory production technoloav

Manufacturers will implement new energy efficient product designs and, where necessary,
upgrade or modify production technology and production equipment in order to manufacture
those products. While the costs under this activity will be borne by participating factories

GEF China Refrigerator Projeét ' ) Page 20




themselves, the incremental cost of this activity will be compensated for by incentive funds
which the factories will receive on a competitive basis through the Manufacturers Incentive
Program {see Activity 3.2 below). [Refrigerator Manufacturers]

Immediate Objective 3

Cstablish incentive framework to promote the design, production, consumer acceptance,
and increased market sale of high-efficiency refrigerators

3.0 Output |
Impiementation of new minimum efficiency standards and increased capacity in the formula-

tion of future standards. . .

Success Criteria
Implementation of stricter maximuum energy consumption standards for refrigerators and es-
tablishment of process for periodic revision of standards

Activitv 3.1.1 Hold Expert Workshop for Standards Review

Workshop attended by SBTS, SEPA, SALI and manufacturers to review and finalize pro-
posed energy-efficient refrigerator standards. [Supported under PA phase; to be completed by
the third quarter of 1998§] '

Activitv 3.1.2 Announce and disseminate new standards to manufacturers.

SBTS will meet with refrigerator manufacturers to announce and distribute proposed new ef-
ficiency standards, and announce plan of next round of standards revision. [Subcontract 3]

[IFORY

Activitv 3.1.3 Establish committee to work on standards revision and hold workshop on next
round_of standards revision S S

SBTS will appoint a standards revision working committee and hold a workshop to discuss
the next round of standards revision. [Subcontract 3]

Activity 3.1.4 Conduct industry survey and data collection

[ndustry survey and data collection and analysis in support of standards revisions. [Subcon-
tract 3]

-

Actvity 3.1.5 Develop proposed standard revision.

A draft of new minimum efficiency standards for refrigerators will be proposed to SBTS.
[Subcontract 3]
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R i"e\-'ised\stalldards.fEéSfubcontract 3]

Activity 3.1.6 Distribute draft standard to industry for comments.

SBTS will hold a meeting with manufacturers to explain the new standards and solicit com-
ments from manufacturers during a 6-month period, on which final revisions to the proposed
standard will be made. [Subcontract 3]

- Acuvitv 3.1.7 Announce. disseminate new standards to manufacturers and implementation of f}

i

3.2 Qutput 2
[Financial incentives awarded to manufacturers to undertake the design and production of en-

crey-cificient refrigerators.

Success Criteria
Success of this output will be shown through i) the qualification and participation in bidding
of manufacturers whose production account for the majority of the Chinese market, and ii) the
ward of incentive financing based on greatest energy savings gains in development of en-
erev-efficient refrigerator models.

O

Acuvity 3.2.1 Grant Basie Incentive Award .

%

Up to 12 qualified participzi'nts as determined in Activity 2.2.1 will receive a basic incentive
award of US$120,000. [PMO] '

The bidding proposals and business plans developed under 2.3.1 will be reviewed. The manu-
lacture achieving the highest energy savings will be identified. (see Annex 7 for further de-
tails). [PMO;, Bid Review Cominittee]

Activity 3.2.3 Grant Principal Incentive Award

The principal award of US$1,000,000 (minus the $120,000 basic award) will be granted to the
manutacturer achieving the greatest degree of energy savings as measured by efficiency gains
over the baseline and volume of the model sold. [PMO]

Activity 3.2.4 Trackine energv-efficiency performance of bid-winners

Tracking of performance will be conducted over a three year period beginning after bids are
awarded i combination with Activity 5.2.3. [This activity will be implemented through sub-
contract 4. the main goal of which is the establishment of the Public Information Center]

3.3 Qutput 3
Capacity developed to implement a mass-purchase program.
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themselves, the incremental cost of this activity will be compensated for by incentive funds
which the factories will receive on a competitive basis through the Manufacturers Incentive
Program (see Activity 3.2 below). [Refrigerator Manufacturers]

Immediate Objective 3

Zstablish incentive framework to promote the design, production, consumer acceptance,
and increased market sale of high-efficiency refrigerators

3.1 Quiput |
Impiementation of new minimum efficiency standards and increased capamtv in the formula-
tion of future standards. . .

Success Criteria _
Implementation of stricter maximum energ)y consumption standards for refrigerators and es-
tablishiment of process for periodic revision of standards

Activity 3.1.1 Hold Expert Workshop for Standardé Review

Workshop attended by SBTS, SEPA, SALI, and manufacturers to review and finalize pro-

posed energy-etficient refrigerator standards. [Supported under PA phase; to be completed bv
the third quarter of 1998]

Activitv 3.1.2 Announce and disseminate new standards to manufacturers.

SBTS will meet with refrigerator manufacturers to announce and distribute nroposed new ef-
ficicney standards, and announce plan of next round of standards revision. [Subcontract 3]

Acuvitv 3.1:3 Establish committee to work on standards revision and hold workshop on llE‘(t'

round otsmndaldswwslon e

SBTS will appoint a standards revision working committee and hold a workshop to discuss

- the next round of standards revision. [Subcontract 3]

‘-\L[l\’l[\f .1.4 Conduct industry SUrvey and data collection

Industry survey and data collection and analysis in support of standards revisions. {Subcon-

~tract 3] .

Acuvity 3.1.5 Develop proposed standard revision.

A draft of new minimun: efficiency standards for refrigerators will be proposed to SBTS.
[Subcontract 3]
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Activity 3.1.6 Distribute draft standard to industrv for comments.

SBTS will hold a meeting with manufacturers to explain the new standards and selicit com-
ments trom manufacturers during a 6-month period, on which final revisions to the proposed
standard will be made. [Subcontract 3]

Activitv 3.1.7 Announce. disseminate new standards to manufacturers and implementation of
revised standards. [Subcontract 3]

3.2 Qutput 2
Financial incentives awarded to manufacturers to undertake the design and productlon of en-
Crey- cfficient refrigerators.

* Success Criteria

Success of this output will be shown through i} the qualification and participation in bidding
of manufucturers whose production account for the majority of the Chinese market, and ii) the
awvard of incentive financing based on greatest energy savings gains in deve[oPment of en-
erayv-efficient refrigerator models.

-

Activiry 3.2.1 Grant Basic [nesntive Award..

Up 1o 12 qualified participants as determined in Activity 2.2.1 will receive a basic incentive
award of US$120,000. [PMO]

Activity 3.2.2. Oreanize and review biddine proposais for Principal Incentive Award.

The bidding proposals and business plans developed under 2.3.1 will be reviewed. The manu-

lacture achieving the highest energy savings will be identified. (see Annex 7 for further de— :
tails). [PMO; Bid Review Committee]

Activitv 3.2.3 Grant Principai Incentive Award

The principal award of US$1,000,000 (minus the $120,000 basic award) will be granted to the
manutacturer achieving the greatest degree of energy savings as measured by efficiency gains
over the baseline and volume of the model sold. [PMO}

Acuivity 3.2.4 Tracking energv-efficiencv performance of bid-winners

'i'mckiﬁg of performance will be conducted over a three year period beginning after bids are
awarded in combination with Activity 5.2.3. [This activity will be implemented through sub-
contract 4, the main goai of which is the establishment of the Public Information Center]

3.3 Queput 3
Capucity developed to implement a mass-purchase program.
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Success Criteria
Suecess of this output will be shown through i) development of a mass-purchase program
strncture: aned ii) the identification of potential mass purchasers of refrigerators

s

Acnvitv 3.3.1. Develop a Structure of the proeram

Structure the terms and process for a mass purchasing program. [PMO; Subcontract 5]

Actuvity 3.3.2 Identifv mass-purchase tarcets

Identification of targets for the program, including, among others, residential apartment own-
crs and developers, government agencies and housing offices, military housing providers, ho-
tcls. other large real estate owners and managers, and other volume purchasers or possible
volume purchasers identified in conjunction with manufacturers. {PMO; Subcontract 5]

Activity 3.3.3 Develop specifications and procedures for mass purchase of refrigerators
[PMO; Subcontract 5]

3.4 Qutput & ,

Implementation of the dealer incentive program The activities below will be implemented in
canjunction with the activities described under Activities 4.2.2 (in-store promotional materials
development) and 4.3.2 (retail staff training). ' -

Success Criteria

Nuccess of this output will be shown through i} the training of retail staff at key marketing
rnits and iij award of financial incentives to retail staff who achieve the greatest increase in
sales of energyv-efficient models over base year quantities.

Acuvity 3.4.1 [dentify target cities and target sales units to carrv out the programme.

ldlentification of target cities and target sales units based upon volume of refrigerators sold,
identitving the 30 largest sales units in which the pilot program and national programs will be
heid. [FECO/PMO]

Activity 3.4.2 Desien dealer incentive program.

Design the dealer incentive program and confirm the participants in both the ptlot program
and national program. Hold workshop to introduce the programme to the participants.
[FECO/PMO]. See Annex 7 for further details.

Activitvy 3.4.3 Carrv out Pilot Proeram

Launch the pilot program in S sales units [FECO/PMO]
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Activity 3.4.4 Evaluate results of pilot program and revige the incentive programme.

Aller completion of the pilot program, results will be evaluated, and the program will be re-
vised as needed before launching of the national program. [FECO/PMO]

Activity 3.4.5 Deliver pilot program awards {K>

Awards to winning sales staff in the pilot program will be announced and awarded.
[FECO/PMO]

Activity 3.4.6 Launch National program .

l_aunch of the dealer incentive program in the remaining 45 identified sales units.
[FECO/PMOL '

Activity 3.4.7 Grant awards to winning dealers among :the 45 sales units and evaluate final
results [FECO/PMO]

3.5 Output 5 '
A business plan developed for the establishment of a pilot consumer buyback/recycling pro- ‘Q
gram (paralle! financing, not GEF/UNDP financing)

Success Criteria
Success of this output will be shown through the identification of location and parmerships,
and development of a business plan for a recycling pilot program

Activity 3.5.1 [dentifv pilot city

ldentification of a pilot city to develop and evaluate recycling business plan. [Parallel finane- -
ngj

Activity 3.5.2 Develop business plan

Fvaluation of various options to create a financially viable recycling program that will be self-
sustaining, and development of a business plan. [Parallel financing]

Immediate Objective 4

Create market conditions of increased consumer demands for energy efficient refrigera-
tors through consumer education, and increase capacity of sales force to promote en-
ergv-etficient refrigerator sales

4.1 Qutout |-
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A nationally certified energy-efficiency labeling programme developed.

Sugcess Criteria -
Success of this output will be indicated by the development and implementation of a nation-
allv certified ener gy—ef/mency labeling programme for refrwe: aAtOrs

s

Activitv 4.1.1 Develop label concept and criteria

(Coneept and criteria for the energy-efficient label will be developed. This label will indicate
10 buyers that the product labeled is recognized nationally as energy-efficient, among other
characteristics that may be incorporated into the label criteria (such as low-noise, CFC-free,
ctc.) [Subcontract 6]

Activity 4.1.2 Implement national labeling programme for refrigerators [subcontract 6]

4.2.Qutput 2
A broad range of public educational, market, and promotional campaigns on energy efficiency
to increase demand for energy-efficient refrigerators.

Success Criteria

Success of this output will be indicated by i) a significant increase in consumer awareness of
the henefits of energy-efficient refrigerators as measured in periodic surveys, ii) the avail-
ahility in kev department stores and other major refrigerator sales channels of informational
and promotional materials on energy-efficient refrigerators.

Activity 4.2.1 Develop and disseminate through broadcast and print media materiai informing
consumers of the benefits of enerov efficiency

A public education program will be designed and implemented to introduce consumers to the
henefits of energy efficient refrigerators. This campaign will include national television ad-
vertising and local newspaper advertisements. The campaign will be designed to complement
advertising of individual energy efficient products undertaken by participating refrigerator
manutacturers. but will promote the general benefits of energy efficiency, rather than particu-
far products or refrigerator brands. The campaign will take place during the vear leading up to
the ntroduction of new energy-efficient refrigerators models to be promoted during the period
ol'the manufacturers incentive program as described under Output 3.2. Further details of the
consumer education program can be found in Annex 2. [Subcontract 7/Public Education
(Campaign Development; Subcontract 8/Media Planning and Purchasing, International Media
Expert]

Activity 4.2.2 Develop and disseminate in-store points-of-sale matenals allowing consumers
10 understand the features. benefits. and savines of enerey-efficient refrigerators:

(Consumer education materials will be developed and placed at point-of-sale locations, where
the final purchase decision is made, so as to further build understanding and awareness of the

GEF China Refrigerator Project Page 25



henefits of energy efficient products. The dissemination of this material will coincide with the
dealers incentive program as described under OQutput 3.4 and the consumer education program
in Activity 4.2.1 to maximize the impact of the material on consumer purchasing choices.
[Subcontract 9}

Activity 4.2.3 Undertake public relations campaien to spread the core message of the benefits
ol enerev-efficient refriverators

Cienerat public education consisting of commissioned magazine and newspaper articles, news
conferences, documentaries, and editorials will supplement consumer education. The activity
will consist of, on average, development and placement of two newspaper articles per month
and one magazine article per month, a news conference and a documentary. The PMO will
identify Chinese or international experts to be commissioned to prepare the articles and edito-
rials. [PMO; Subcontract 9j

4.3, Qutput 3
Increased capacity in retail channels to understand and promote the sale of energy-efficient

relrigerators.

Success Criteria

This ontput will he successfild when the sales staff in at least the top 50 retails outlets in China
are frained and are ready to participate in the dealer incentive program as described in Out-
put 3.4,

Activirv 4.3, 1. Develop training materials

Training materials focusing on the benefits of energy efficiency and techniques to promote
retaii sale of energy efficient products wiil be developed. [Subcontract 10]

Activitv 4.3.2 Train trainers

5 Trainers will be identified and trained for one week with the materials developed in Activity
4.3.1. [Subcontract 10]

Activity 4.3.3. Provide trainineg to retail staff in communicatine the benefits of energy-
clTicient refriverators

Trainers tramned in Activity 4.3.2 will travel to sales units identified in Activity 3.4.1 (dealers
incentive program), beginning with the sales units of the pilot program, then to remaining
units for the national program. In-store training of staff will take approximately 2 hours each.
| Subcontract 10]
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Immediate Objective 5

Fstablish national capacity to promote and manage energy efficiency in the refrigeratidn'

sector
5.1 Qutput |
/) Framework of monitoring and evaluation of project progress and sector development estab-
' lished.

Success Criteria
Success of this output will be established through the i) establishment of an information cen-
ter: i) determination of project metrics and iii) collection of baseline conditions

Activity 5.1.1 Hold Inception workshop and draft Inception report (PMO/Int. consultant)

Activity 5.1.2. Establish information center and project web site for long-term monitoring of
project impacts

QO A Project Information Center {PIC) will be established in which the baseline survey informa-
tion and annual survey results will be gathered and analyzed. The information center will be
cquipped with networked computers running appropriate database and other software. The
PIC wilt develop a web site in order to provide broader dissemination of project activities and
survey results. [Subcontract 4; Equipment; Hardware consultant; Software Consultant]

Activity 5.1.3. Develop metrics and format for information collection and analvsis

A Working Group of experts will meet to propose and dévelop the baseline indicators for the
project as well as the market response indicators to be collected as the project progresses. The
working group will also propose the format for data collection, the methodology for analysis
and presentation of the data, and content for public dissemination of information on the web
site. [Intemational Advisor, Domestic Advisor, International Refrigerator Expert, National
Refrigerator Expert, Nattonal Compressor Expert; PMO]

Activity 3.1.4, Collect baseline sector data

The Project Management Office will commission a survey of existing refrigerator and com-
pressor manufacturers, including production and sales by model and efficiency level, and of
consumer buying attitudes, to gather the necessary information to establish the sector condi-
tions in vear | of the project, from which future progress will be measured. [Subcontract 4] -

5.2 Qutput 2.
Monitoring and evaluation of project progress and sector development conducted
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success Criteria

Development of an annually updated database of refrigerator and compressor sector devel-
opments, including efficiency testing results, and of consumer attitudes towards energy effi-
cient refrigerators.

Activitv 5.2.1. Collect manufacturer and market information o

The PIC will collect production and market data on a half-yearly basis, and annualtly will pro-
vide a comprehensive report on manufacturing and market conditions to the Tripartite Review
Board. to be held every 2 months, as supplement to the Project Performance Evaluation Re-
port. A final report will be submitted at the end of the project period. [PIC]

Activitv 5.2.2 Conduct annual survey of consumer att'i_tude towards enerev-efficient refrie-
crators

Public educatlon results will be tracked, measured, and confirmed. Tracking and measurement
activities will also include annual central focation testing of 100-400 individuals per market to
determine the ongoing ctfectiveness of consumer education work. The results of these surveys
will be combined with the results of surveys conducted under Activity 5.2.1 and provided to
the Tripartite Review Board. [Subcontract 11]

Q)

Activitv 3.2.3 Test performance of upgraded refrigerators

Independent testing of the efficiency of the refrigerators manufactured by producers who have
benetited from support under this project. At least 100 models will be tested, and the overall
product line of the manufacturers monitored over the five years. [Subcontract 12]

£ Inputs

L.a National Inputs - Enterprises

The bulk of total project costs (principally, design work on energy efficient models, retooling
lo produce energy efficient models, and the cost of marketing energy efficient models) will be
met by participating Chinese refrigerator and compressor manufacturers. Manufacturers will
commit to malke these funds available for design, production, and marketing of energy effi-
cient products from their own resources (or through loans or grants which they obtain) in or-
der to participate in the project. The following table determines the estimated inputs from the
enterprises i line with the project activities.

No. Activity Input]
[.2.1  Planning Meeting 35,000
1.2.2  TA Business Plans, Proposals 4,500
1.3.2  TA Design and Production 45,000
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No.  Activity Input|
1.3.5 Technology Design & Development 1,500,000
231 TA Business Plans, Proposals 15,000
2,32 TA Design and Production Plans 150,000
2.3.3  Conversion of Production Lines 24,000,000
4.2.1  Consumer Education/Advertising 4,000,000

Total $29,719,500

f.h National Inputs - Government

SEPA and SALI have committed the Government of China (GOC) contribution in the form of
in-kind support from their own budgets. These inputs include project personnel, facilities,
DSA assistance for on-site visits and transportation.

Project personnel:

The personnel input will include salaries, allowance, personnel welfare expenditures and
medical msurance The total input in this regard will be: RMBS50,550 person/year x5 year %8
persons = RMB2,022,000

Equipment and facilities:

This mput includes administrative support for project- related staff. such as rent for office and
meeting rooms, water, electricity, sanitary management charges, and various kinds of depre-
ciation charges of office equipment. The total input in this regard is estimated to be:
RMB200,850 person/year x Syears x8 persons = RMB8§,034,000

(On-site mission supporit:
This input includes the government support of DSA assistance for project related staff. The
total input will be : RMB11,500 person/year x5 years x8 persons = RMB460,000

Transportation:
This input includes the cross-cities and local transportation costs: the total input will be :

RAB 21.000 x5 years 8 persons = RMB840,000

The rotal government input is therefore estimated at: RMB11,356,000, approximately
$1.370.000

2. UNDP/GEF Inputs
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A. International Consultants:

Six international consultants will be recruited by the project as follows:
(1) International Compressor Expert (2 w/m)

(2) International Design Modeling Expert (2 w/m)

(3) International Labeling Expert (0.5 w/m)

{(4) International Refrigerator Expert (9 w/m)

(5) Intemational Project Advisor and Training Expert (18 w/m)

(6) International Marketing Expert (1.5 w/m)

(7) External Evaluation Expert (1 w/m)

TOR for these positions are provided in Annex 3. Payment for international consultants will
include the consultant’s fees, international travel costs, intra-China travel costs, accommoda-

tions. per diem, etc. The total budget for international consultants 1s US$ 611,000,

3. National Consultants:

National consultants will be recruited by the project as follows:

(1) Admuustration Assistant (to PMO) (60 w/m)

(2) Boolkeeper/Accounting (to PMO) (12 w/m)

(3) National Program Adviser (60 w/m)

{(4) National Compressor Expert (18 w/m}

(5) National Refrigerator Expert (24 w/m)

(6) National Monitoring and Evaluation Expert (10 w/m)

TOR for these positions are provided in Annex 3. Payment for national consultants will in-
clude fees, DSA and in-country travel costs. The total estimated cost for national consultants
is $344.000.

. Durv Travel:

This component will cover the costs for project monitoring and evaluation by staff of UNDP
and the Executing Agency. The total budget for duty travel is $50,000.

D. Subcontracts:

A lotal of 12 subcontracts will be tendered, as follows:

(1Y in Country Compressor Training

(2)  Intemational Intensive Refrigerator Design Training,
(3)  Standard Revision

(4 Project [nformation Centre (5 years)

(3)  Mass Purchase Program ‘

(6)  Labeling program

(7)  Public-Educational Campaign Development

(8)  Media Planning and Purchasing o
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9)  Public Relations and In-Store Information Development
1) Retail Education

) Consumer tracking study

)

I
I
l National Testing

(
(
(11
(12
Outline TOR for these are provided in Annex 2. The total budget for subcontracts is
$3.991.700.

The project will support in-country training, seminars and workshops. These include:

(1) International Refrigerator Seminar and Exhibition (See Annex 5a)
(2) Refrigerator Design Modeling Training workshop (see annex 5b)
(3) Inception Workshop ($10,000)

(4) 3 Participant Workshops (@$10,000 each)

The project will support the following overseas training:

(1} Study tour of compressor staff (See Annex 4a)

(2) Overseas training on refrigerator options for refrigerator manufacturer engineering staff
(See Annex 4b) '

(3) Study tour of refrigerator manufacturer managers and planning officials on refrigerator
options and selections. (See Annex 4c) '

The total budget for training is $554,500.

I-. Equipment

The project will provide necessary equipment to establish the Project Information Center.
Equipment includes a networked group of 8 computers, with Internet access. In addition, of-

fice equipment will be provided to the PMO to support the overall management of the project.

{530,800} (See Annex 6)

The project 1s also to run 3 incentive programmes. These are described in detail in Annex 7.
The costs for incentive programme are budgeted as follows:

(1) Compressor manufacture incentive programme: $500,000.
(2) Refrigerator manufacture incentive programme: $2,500,000
(3) Dealer Incentive programme: $365,000.

(1) Communication: $20,000

The total budget under equipment component 1s $3,421,800.

(i. Miscellaneous
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Administrative and other costs will be incurred in the conduct of this project. These include:
communication costs, lnternet access, postage, preparation of reports and published project
outputs, and sundry. The estimated cost is $60,000.

Estimated costs for project support service is $584,000. This includes $234,000 for the UNDP
CO and §3350,000 for the UN Cooperating Agency.

Total budget under miscellaneous component is $664,000.

Total GEF/UNDP Input: $9,617,000

F  Risks
Theré:are five principal risks to achieving sustainability of project results:

|. High-efficiency refrigerator models may not be purchased once the market barriers targeted
by this project are reduced, owing to other barriers that were not identified or not considered
significant. For exampie, the project does not completely eliminate the higher first costs gen-
craily associated with high-efficiency models, given the determination that it would be cost-
prohibitive to eliminate that discrepancy through a consumer rebate or other such price sub- ;Q
sidv program (see discussion and recommendation that such a program not be pursued under
the suppiemental materials annex of the GEF brief, Annex 4.5 ). However, the project does
address this issue by reducing the first cost discrepancy (through provision of training and
lechnical assistance to manufacturers, which will reduce their product development costs and
tead to price reductions relative to the baseline scenario given the competitiveness of China’s
relrigerator market), by increasing consumer willingness to pay through consumer education,
and by providing a targeted incentive for purchasers to trade in their old refrigerators and pur-
chase a new energy efficient one. Hence, the risk that the remaining price discrepancy will bar
market penetration of energy efficient models is not considered high.

2. The increased market penetration of energy efficient models attributable to enhanced per-
[ormance standards would be compromised by difficulty in enforcing those standards. How-
cver, given the increasing concentration of the sector (with 12 domestic manufacturers con-
trolling 88% of sales in 1996), the small number of major manufacturers simplifies enforce-
ment. Furthermore, ptanned consultations with manufacturers during the standard develop-
ment and implementation process reduces the risk that manufacturers will either resist or be
unaware of the standards. This risk 1s therefore considered small.

3. The risk that enterprises would be unable to fund the development and implementation of
new energy efficient measures would greatly reduce the extent to which the project could
achicve its goals, since enterprises are being asked to fund the non-incremental cost portion of
the nroject. However, this risk is considered low, since commitments of adequate resources to
the program will be a precondition to participation in the project. The risk that an insufficient
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number of enterprises will be willing to make such commitments is considered low, given that
the major manufacturers have been consulted in the development of this project and have ex-
pressed interest in participation and willingness to commit the necessary resources. Further-
morc. refrigerator manufacturers are aware of the impact that new refrigerator performance
standards and the proposed consumer education and dealer incentive programs will have on
demand tor more energy efficient refrigerators. and are therefore keenly interested in receiv-
me the techiical assistance which the project will provide so that they are able to produce
such refrigerators.

4. There is a risk that the availability of higher efficiency models will influence the average
size of purchased refrigerators and decisions to keep old or existing refrigerators in service.
relative to the baseline scenario, and that emissions reductions would therefore be reduced by
ncrcased size of purchased refrigerators and retention of old refrigerators. However, this risk
is belicved to be negligible, since research in other countries and market research completed
in China under the PDF demonstrate that the trend in China toward purchase of larger refrig-
crators and retention ot older models are existing independent trends, and are unrelated to new
relrigerator energy efficiency.

5. There is a risk that gains achieved as a result of this project will be short-term, i.e., that they

_would apply to one generation of models only, after which manufacturers would revert to pro-
duction of non-efficient models due to unwillingness or inability to design and produce effi-

cient ones. However, the project has been designed in ofder to minimize or eliminate this risk

. through a combination of demand and supply side measures, and project organizers believe

that the activities outlined in this document at the level of effort proposed will be successful in

_doing so.

On the demand side, implementation of an energy efficiency label, retail staff training and in-
centives. and consumer education will provide a sustamed impetus for refrigerator buyers to
purchase energy efficient models. '

On the supply side, first. new energy efficiency standards as well as the process of continually
uperading those standards to be inaugurated by the project will provide an ongoing impetus to
relvigerator and compressor manufacturers to improve product energy efficiency in the future.

Second. the manufacturer incentive program has been designed to offset manufacturers’ in-
cremental up-front costs in developing new energy efficient models, and having done so will
thus continue to have an effect after the program’s conclusion (as opposed to a rebate pro-
aram. which provides no ongoing incentive after its conclusion).

Finallv. the program has been designed to create indigenous capacity for refrigerator manu-
lcturers in China to continually upgrade refrigerator energy efficiency by training Chinese
cngineers in energy efficiency design principles, as opposed to importing proprietary foreign
1cchnology. As is often the case in developing countries, transfer of foreign technology with-
oul development of national capacity and skills can hinder rather than foster sustainable de-
velopment.
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Furthermore, to import single-product, single-supplier energy efficiency technology in this

manner would compromise the open, non-proprietary nature of the technology, and would

significantly increase costs. By focusing on training Chinese engineers instead of merely im-

porting icrementally more efficient product designs, the project will create the institutional

and human resource base necessary for further development and refinement of energy effi-

cient products, and will ensure that the technology developed will be appropriate to the Chi- {)
nese situation and available for dissemination to other manufacturers on a non-proprietary ba- '

518,
(; Prior obligations and Pre-requisitions

Prior to receipt of funding support or participation in other project activities, participating re-
frigerator manufacturers must commit to contribute the necessary in-kind resources to the
project in order to insure it’s success. These resources include commitment of necessary de-
sign and management staff to participate in training program, attendance at atl mandatory
project events, and the commitment to implement energy efficiency measures as described in
Section D (describing Immediate Objectives and Project Activities) above.

The State Environmental Protection Agency (SEPA) and State Administration for Light In- O

. . - .. . . i
dustry (SALI) have fulfilled all other necessary prior obligations and pre-requisites, including ‘
hudgetary allocations for the Chinese govermment contribution in cash and in kind.

H Project Reviews, Reporting and Evaluation

The project will be subject to tripartite review (joint review by representatives of the Govern-
ment. executing agency and UNDP) at least once every 12 months. The first such meeting will
be held within 12 months of the start of full implementation. The executing agency will pre-
pare and submit to each tripartite review meeting a Project Performance Evaluation Report
(PPER). Additional PPERs may be requested, if necessary, during the project.

In addition to normal UNDP project monitoring and evaluation activities, long-term impact
asscssiment will be mitiated during the course of the project and provisions will be made to
continue this assessment activity after the project is completed. Indicators will be developed, a
hasctine will be established for the indicators, and the indicators will be tracked over time
relative to the baseline. Examples of “market response” indicators include market share by
ciuss of energy-efficient refrigerator, the number of dealers or distributors who are stocking
and selling high-efficiency models, and household retention rates. More directly, the project
will attempt to monitor reductions in market barriers, such as: (a) availability of energy-
cllicient compressors produced domestically; (b) understanding of consumers of the benefits
ol high-elficiency refrigerators; (¢) anticipation by manufacturers that markets for high-
clficiency refrigerators will expand in the future; (d) plans by manufacturers to produce high-
clliciency models; (e) refrigerators sold carrying nationally certified and easy-to-
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understanding labeling as to annual operating costs; and (f) dealer incentives to stock and sell
high-cfficiency models. An “Information Center” will be established in order to facilitate the
collection and analysis of the market response indicators.

I Lcgal Context

This Project Document shall be the instrument referred to as such in Article [ of the Standard
Basic Assistance Agreement between the Government of the People’s Republic of China and
the United Nations Development Programme, signed by the partics on 29 June 1979. The
host country implementing agency shall, for the purpose of the Standard Basic Assistance
Agreement, refer to the government co-operating agency described in that Agreement.

The following types of revisions may be made to this Project Document with the signature of
the UNDP resident representative only, provided he or she is assured that the other signatories

ol the Project Document have no objections to the proposed changes:

1. Revision In, or addition of, any of the annexes of the Project Document; -

I~

Revisions which do not involve significant changes in the immediate objectives, outputs
or activities of the project, but are caused by the rearrangement of the inputs already
agreed to or by cost increases due to inflation; and

[y

Mandatory annual revisions which rephrase the delivery of agreed project inputs or in-
creased expert of other costs due to inflation or take into account agency expenditure
fexibility.

I Budget

-
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Annex 2: Outline TOR for Subcontracts

This annex contains the outlines of the TOR for the sub-contracts.
These TOR will be further developed during the project by the PMO.

GEF China Refrigerator Project
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Terms of Reference: In Country Compressor Training Program
Subcontract 1

Description:

The compressor is the heart of the refrigeration cycle. Improvements in compressor efficiency
will directly result in energy savings in the operation of refrigerators and freezers.

Domestic Chinese compressor technology is, in general, old and substantial improvements
can be made through the introduction of state-of-the-art technology. Conditions typical to
Chinese operating conditions, however, must be taken into account in this process.

A training programme will be run in China for design experts from a full range of Chinese
compressor manufacturers. The training will be primarily for the experts from the compressor
manufactures selected in activity 1.1.1, and for the experts who are later to go on the interna-
tional tour (see annex 4a). However, a total of 32 experts will be invited all in all.

Qualifications:

e Must have experience in organizing and implementing international workshops, preferably
in China. including workshops with non-English speaking participants and including
transiation/interpretation.

« Must be familiar with international compressor manufacturers and research institutes

Activities:

«  Organize [0-day workshop in China, including all logistical preparations for meeting
rooms. AV equipment, translation/interpretation facilities

< Work with PMO to confinm all workshop participants

« Arrange translation of workshop materials into Chinese

«  Work closely with the intemational compressor expert

Contents:
The focus of the training program will be application of energy efficiency measures to exist-
ing compressor designs: although theoretical principles will be reviewed, the content of the
program will be highly applied. It is assumed the participants will be experienced in design
and operational principles. Areas of design application to be covered inciude:
A Introduction
L. brief review of the refrigeration cycle
2. function of the compressor
3. definition of compressor efficiency
B. Review of Mathematical Principles
I. gas flow analysis
2. heat transfer
(. Basic Review of Thermodynamics
L. first law of thermodynamics

GETF China Refrigerator Project ' Page 41
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. second law of thermodynamics

D. Refrigeration Charts and Diagrams

|
2
il
2

I

. Mollier diagrams

. pressure-volume diagrams

. temperature-entropy diagrams
. pressure-enthalpy diagrams

. Compressor Types - brief review

]

(VR B O

Lo

0.

. reciprocating (used in most refrigerators)
. rotary

. scroll

. centrifugal

. SCTEwW

linear (special case of reciprocating)

. Refrigeration Cycies and Refrigeration Methods

[

LN B (S

N

7.
G. Vapor Compression Cycle (used in most refrigerators)

air
. ideal Carmot

. vapor compression (detailed study to follow)

. Stirling

. thermoacoustic (acoustic pulse tube)
. endothermic chemical cycle

Peltier

H. Varnations of the Vapor Compression Cycle

1
2
3

. dual cycles
. Lorentz cycle
. La Breque cycle

I. Absorption Cycle
I. The Reciprocating Compressor

1.

el N

L TR

general description

. power losses

. motor

. bearings

. friction and windage
. compression losses

. compressor balance
a. static

h. dynamic

K. The Compression Process

l
2
3.
4

. 1sentropic compression

. 1sotherimal compression

polytropic compression

. actual compression

. gas re-expansion and hysteresis losses

[L. Motor Losses

l

. bearing losses (detailed analysis follows)

GEF China Refrigerator Project
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2. vas re-expansion and clearances
a. top of piston
h. discharge port
3. others
a. suction gas heating
M. Bearing Types and Descriptions
()_ 1. oil film thickness calculations
) 2. fluid friction calculations
N. Electronics and Controls

l. Single speed
2. Two speed
3. Variable speed

4, AC verses DC
(). Compressor Lfficiency
I lesting methodology
2. cquipment and instrumentation

. Compressor Noise Control

Output;
e Translation of training workshop materials
O «  Organization of 10 day training workshop for 32 Chinese participants

ilstimated budget:

‘Warkshop personnel and experts, interpreters §30,000
{Warkshop material translation 700{Pages $20 514,000
| Workshop meeting room rental 10|Days $400 $4,000
{Workshop AV equipment 10{Days $120 $1,200
‘Workshop suppiies & materials $2,000
Communication costs $1000
Travel w/i China 30|People 200 $6,000
Perdiem in China (14 days) 420|Person-days S350 521,000
Total 581,000

L.ocation:
The contractor will work from his/her home base to organize the China workshop and recruit,
A4S appropriate. international experts.

Deliverables and Due Dates:

* Report on conference logistics, one month before workshop
+ Translated training materials, due 2 weeks before workshop
» {final workshop report

GEF China Refrigerator Project ‘ Page 43



Terms of Reference: Intensive Refrigerator Design Training
Subcontract 2

BDescription:

The process of designing an energy efficient refrigerator, building prototype units with exist-

img cabinets and conducting extensive tests and optimization of the cabinet for energy effi- O
ciency and overall system performance requires extensive training to be done correctly. An i
cxlensive training programt in this area would lead to the creation of a core set of refrigerator

design professionals with the ability to perform the required tasks to support transformation of

the Chinese industry to the production of highly efficient models.

The training program would begin with a task definition that will occur before the actual visit
to the training location of program participants, and could focus on improving the energy effi-
ciency of a particular refrigerator or freezer of a given manufacturer. Based on this outline, a
suitable cabinet will be shipped to the training location and baseline tested. After analysis of
the results, modifications will be discussed, evaluated with the aid of theoretical models, and
the best possible version implemented in hardware. The performance of the new system will
then be measured and based on the measured data and extensive comparisons with the theo-
retical models, further optimized. The goal of this procedure is to obtain maximum energy
cfficiency for limited cost increases. Q
in the process, the participants become familiar with

I. modeling techniques and existing software,
comparison of measured data with model results and their interpretation,
operation of dara acquisition systems,
measurement techniques, error margins and sources, and
procedures required to optimize refrigeration systems for a given objectlve

=

/]

With the newly gained experience, managers can judge more productively the effort involved
in certain assignments and the time duration involved, while engineers learn about laboratory
procedures, efficient optimization methods and gain confidence in applying them. In turn,
they can teach other company personnel these techniques upon their return to China. Last but
not least. the proposed tramning module establishes a firm background on which to develop
company specific research and development procedures.

This raiming will take place at a leading intermational refrigerator design and research institute
aver a 2-vear pertod. During each 6-month period, 3 manufacturers selected for participation
i the project will send a team of 2 designers along with the baseline refrigerator for redesign.
The redesigned model will serve as the basis for the manufacturer’s bid to receive the manu-
{acturers incentive award.
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Qualifications:

The selected location must be internationally recognized as a refrigerator design or re-
scarch center

The sclected focation must have facilities to allow 3 teams to work separately on refrig-
erator redesign in order to protect any proprietary company information

The selected location must have complete testing and research facilities.

The selected location must provide non-proprietary access to alternative refrigerator en-
cray efficiency designs

The instructor/statf must have experience in development and application of energy effi-
cicncy measures in refrigerators

The selected location must be able to arrange locat housing for Chinese participants
Experience in working in the Chinese refrigerator sector and with Chinese refrigerator en-
cineers is strongly preferred.

Acrivities:

Task 1 Project definition, selection of refrigerator or freezer model to be worked on
and definition of the goals to be accomplished, to be conducted by the com-
pany in conjunction with the staff at the training institution before participants
depart for the training program.

Task 2: Baseline testing of original unit (1 month).

-Task 3: Modeling of existing unit and of improved version, finalizing of design of new

: unit and building components as necessary (1 months in parallel to Task 2).

Task 4: Modification of unit (1 month).

Task 3: Testing of new unit, comparison with theoretical model results and optimiza-
‘tion by adjusting charge, capillary tube and improving new and old compo-
nents as needed (3 months).

Task 6: Final evaluation, and confirmation with theoretical models, writing of report

and detinition of follow-on work (1 month).

The tasks will be repeated 4 times, each time with 3 sets of 2 designers.

1
A Y
i
2
N
B

hall

Jutput:

training materials

lested energy-ethicient refrigerator and freezer designs
linal reports and work plans for additional work

24 highly trained refrigerator/freezer design professionals
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lstimated budget:

Trainee int'l air fare 24 lround trip $2,000 548,000
Trainee housing (2/apt) 24 |person-months 5600 $14,400
T'rainee living expenses (6 months) 4,380 |person- days 340 $175,200 |
intcrnational training staff 4 person years $150,000 i/:
iacilities, commuunications, & sup- $90,000
plies
Total $477,600

Location:

[nternational Refrigeration Design/Research Institute
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Terms of Reference: Standards Revision
Subcontract 3

Description:
Imptementation of new minimum efficiency standards for refrigerators and increased capacity
in the lormulation of future revisions.

Qualifications:

+  Must be thoroughly tamiliar with China’s draft minimum standard for refrigerators.

+ Must understand and can apply methodologies to analysis of standard revision impact on
manutacturers and on total energy consumption

= Must have good working relationship with SBTS

« Should have good knowledge of standards and their application internationally.

Activifies:

» Announce and disseminate new standards to manufacturers. Meet with refrigerator manu-
lacturers to announce and distribute proposed new efficiency standards, and announce
next round of standards revision.

+ Listablish standards revision working committee and workshop on next round of standards
revision. Appoint a standards revision working committee and hold a workshop to discuss
the next round of standards revision, i Q4 2000.

» (Collect data on refrigerator industry technology and economics, and undertake industry
survey. '

« Analyze data and survey results, and develop new proposed standard. Propose to SBTS a
dratt of new mimimum efficiency standards for refrigerators.

s Disseminate draft standards to industry for comment, for a six-month period.

+ Announce and disseminate new standard to manufacturers and implement revised stan-

dard.

Output:

= New national mimimum efficiency standard for refrigerators (prepared as GB series docu-
ment)

[Estimated budget:

Industry survey data collection §40,000
Draft standard development $20,000
iLxpert review workshop $10,000
implementation workshop $10,000
Toral $80,000
l.ocation:

Beijing, China
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Terms of Reference: Information Center Establishment and Operation,
and Tracking of bid-winners
Subcontract 4

Description:

The information center will provide a central location for the collection and analysis of proj- ’f)
cci-related information. including required data for monitoring purposes, and for annual up-

dates of project results. It will also serve as the dissemination focus for project results,

through print and web media.

Qualifications:

+ The center should be located in a relevant Chinese agency or association concemed with
(hinese appliance market

« The center should be staffed by personnel familiar with the Chinese appliance industry

+ The center leadership should collaborate very closely with the project PMO

s (enter staff should have experience in information collection, compilation, and dissemi-

nation
Activities: —~
»  Establish information center and equip with networked computer, with Internet connec- \)

tion. and web site
+  Develop metrics and format for information colleciion and analysis.
» Collect baseline sector data
+ Undertake annual industry survey of refrigerator and compressor manufacturers
» Compile results of consumer survey and add to database
= Collect detailed data on winners of manufacturers incentive programme.

Output:

s Networked office with Internet connection

» Computer database containing industry and consumer data collection results and report
senerator

«  Weh page for dissemination of project results

« Annual reports on survey results

iistimated budget:

listablishment 30,000
Operation 5 vears $18,000 $90,000
Total $120,000

L.ocation:
Beiing
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Deliverables and Due Dates:

+  Olfice to be established within six months of commencement of project

«  Working Group proposal for metrics and format for data collection and analysis, within 4
months of establishment of office

- Buseline data collected and entered into computer database within 6 months of Working
(Group proposal

« Annual industry survey within 8 months of end of previous calendar year (4 times)

« Annual summary reports of information collection results, including mndustry survey and
consumer survey (3 times)
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Terms of Reference: Mass Purchase Program
*Subcontract 5

Deseription:

The purpose of a mass purchase program is to use the leverage provided by bundled purchases

(o (1) demonstrate to manufacturers that an adequate market exists for the target product, (2) \’)
wark with nanufacturers to determine the specifications for that product based on purchaser

needs. and (3) use competition among manufacturers to focus manufacturer attention on en-

cruv efficiency and other desired product features, maximizg cost-effective energy efficiency

cains. and reduce product price. Similarly, commitment by the Chinese government and other

potential mass purchasers to purchase only energy efficient CFC-free refrigerators that met

program criteria would create a sizable guaranteed market for manufacturers of those prod-

1ets.

As mass-purchasing programs have not been developed in China, this activity aims at building
capacity for the development of a refrigerator mass-purchase program for energy-efficient re-
[Tigerators.

Qualifications:

« Must be familiar with China refrigerator distribution, wholesale and retail marketing
channeis :

> Should be familiar with mass purchase programs in use internationally

»  Should be familiar with economics of energy efficient refrigerators.

> Should be familiar with refrigerator energy efficient technology and specifications

Activities:

« Structure the terms and process for a mass purchasing program through consultation on
programs already in use intemationally.

s Warking with the PMO, identify targets for the program, including, among others. resi-
dential apartment owners and developers, government agencies and housing offices, mili-
tarv housing providers, hotels, other large real estate owners and managers, and other vol-
ume purchasers or possible volume purchasers identified in conjunction with manufactur-
CIS.

+ Hold discussions with the potential targets for mass purchase and selected manufacturers
to modify, if needed. the terms of the initial mass purchase program.

s Develop specifications and procedures for mass purchase of refrigerators.

« Develop and distribute information on energy efficient refrigerator to potential mass pur-
chasers

Qurput:
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2%

This subcontract will develop capacity in China to implement a mass purchasing program by
creating a program plan. identifying and targeting possible mass purchasers of energy efficient
relrigerators, and developing bid specifications for mass purchase. Information on energy ef-
licicnt refrigerator will he developed and distributed to potential mass purchasers.

listimated budget:

Program development 325,000
Program implementation 5| years $5,000{ $25,000
Toral $50,000
l.ocation:

China. primarily Beijing. and locations determined by identification of potential mass pur-
chasers.
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Terms of Reference: Labeling Program
Subcontract 6

Description:

This subcontract covers activities designed to develop new energy-efficiency criteria for in-
clusion in a new or existing label to be applied to energy-efficient refrigerators.

Qualifications:

« Must be familiar with China’s existing labeling programs

» Should be familiar with international labeling programs

» Must be familiar with refrigerator energy-efficiency issues and measurement standards
Activities:

Task | Develop label concept

Task 2 Review options for energy efficiency criteria

Task 3 Propose energy-cfficiency criteria to be incorporated in label
Task 4 Prepare implementation plan for label

Task 5 Promote label

Output:

A nationally certified label with energy efficiency criteria for refrigerators

f.stiimated budget:

Program design $£20,000

Program implementation $80,000
LLabeling program total $100,000
l.ocation:

Chiina
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Terms of Reference: Public Education Campaign
(Subcontract 7)

Deseription:

The subcontractor for this work will design a one year nationwide public education campaign
lo introduce consumers to the benefits of energy efficient refrigerators, including campaign
design and development of creative content. The campaign will potentially include a range of
media lools, including national television advertising, local television advertising, tocal news-
paper advertising, magazine advertising, and other public education/advertising media. Pro-
posed distribution and combinations of media use will be based on an evaluation of the bene-
lits and cost effectiveness of these various advertising media, and will be based on the rec-
ommendations of the successful bidder for the subcontract to be issued under this Terms of
Reference. Funding for this wortk 1s from the Global Environmental Facility (GEF) via the
Linited Nations Development Programme (UNDP), which is acting as the Executing Agency
lor the project.

The campaign will promote the general benefits of energy efficiency rather than promote par-
ticular products or brands, although the subcontractor will be expected to coordinate with re-
lrigerator manufacturers’ own advertising campaigns in order to leverage the impact of adver-
tising dollars spent. Cooperative advertising by manufacturers will take place,’ and
UNDP/GEF-funded advertising may include references to manufacturers that are participating
i the project and that have developed energy efficient products (such references will, how-
cver, be inclusive of all participating manufacturers and their energy efficient products, rather
than focusing on mdividual manufacturers). Although cooperative and other energy-
clficiency-related advertising by manufacturers will continue beyond the one year duration of
the UNDP/GEF-funded advertising campaign, the limited duration of the latter requires that
the public education campaign be well designed and focused so as to achieve maximum im-
pact with the advertising dollars available.

The campaign 1s expected to begin during the second quarter of the third year of project im-
plementation, and will be timed so as to take place prior to and during the introduction of new
cnergy-efficient models to be designed and commercialized by Chinese refrigerator manufac-
lurers participating in the project. The campaign will also seek to inform consumers of the en-
cruy efficiency label to be developed through the project, and potentially also promote the en-
cruy cfficiency benefits of consumer attention to new mandatory energy consumption labels
now in development in China.’

fn arder o participate in this project, manufacturers are required to commit to allocating 0% of the value of
therr advertsing mvesiment to energy efficient products and/or the benefits of energy efficiency during this
vimpaign and for the remainder of the five year project (for a total of approximately three years of cooperative
advernsing ).
“Decisions on the approach that the consumer education program will take in promoting energy efficiency la-
hels will be made by the project’s leadership body after consultation with the successful bidder and other rele-
vant ntional and tniernational project consultants regarding possible strategies.
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The campaign destgned through this subcontract will be implemented under Subcontract 8,
Media Planning and Purchasing, covering implementation of the campaign though placement
ol the creative content developed in accordance with the campaign.

Recause of the inter-relationship among these areas, it 1s expected that the subcontractors exe-
cuting the individual subcontracts will coordinate closely in their execution. It is also not ex-
cluded that one subcontractor would undertake all two of these subcontracts (and/or poten-
tizlly also other marketing or market research related work), if that subcontractor demon-
strates excellence in each of the applicable subcontract areas. In view of these inter-
relationships, firms bidding on this subcontract should indicate their possible interest in other
subcontracts, as well as any economies of scale or quality improvements that will result from
i joint contract award (i.e. an award of more than one subcontract). If so doing would result in
administrative efficiencies for the subcontractor and/or the Implementing Agency for the sub-
contracts. then the contracting parties could enter into a combined contract covering the mul-
tiple award areas.

Qualifications:

- Evaluation criteria include: number of staff based in China; individual and total number of
vears experience of professional staff based in China

+  Must work nation-wide in scope and in multiple media

> Should have extensive advertising campaign development track record in China (evalua-
tion criteria: years of experience in China, volume of current and past work (billings))

«  Should have experience in work with both international and Chinese clients (evaluation
criteria: number of billing volume of international and Chinese clients

« Experience with and/or knowledge of the Chinese refrigerator industry beneficial

Activities:

s Develop pubiic education campaign proposal

- Develop creative content for campaign

« Provide creative support during implementation of campaign

= (oordinate closely with media planner/purchasers and public relations activities

Ourput:

The output under this subcontract will be the campaign design, creative support, and creative
content development for the public education campaign. The program’s success will be indi-
cated by increased consumer awareness of the benefits of energy efficient refrigerators, which
will be measured via the periodic surveys that will take place under Subcontract 11, Tracking
studies. Specifically, the public education campaign will seek to:

»  Guin broad acceptance of energy efficient refrigerator technology
+ Motivative first-time and repeat refrigerator purchasers to purchase energy efficient refnig-
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crators; and

e Encourage refrigerator owners without current plans to upgrade to purchase a new, en-

crey-efficient refrigerator
kistimated Budget:

Campatgn strategy

TV creative content design
Newspaper creative content design
TV. Newspaper ad production
In-store promotion material design
In-store promotion material pro-
duction’

[n-store promotion material pro-
duction

Total

ILocation:

place in China.

Deliverabies and Due Dates:

» Review meeting

30,000

10,000

~»  Draft public education campaign strategy document

« Revised public education campaign strategy
» (reative content for campaign implementation
« Monthly reports on campaign development

year campaign
year campaign
year campaign
year campaign

year campaign

shelf talkers

posters

5151,807

S115,663

$36,145

S120,482

51,807
S0i12 $3,600

50.60 $6,000

S435,500

-At least the bulk of the work of campaign strategy and creative content development is ex-
“pected to take place in China. All creative support during execution of the campaign will take

(Due dates should be added based on current project schedule at time of TOR issuance, based

on zn updated project timeline.)

(REFERENCE: add original detailed proposal for public education campaign developed under

PDF to the Annex)
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Terms of Reference: Media Planning and Purchasing
Subcontract 8

Description:

The subcontractor for this work will implement a one year nationwide public education cam-

paign-to introduce consumers to the benefits of energy efficient refrigerators. The campaign Q
will potentially include a range of media tools, including national television advertising, local )
tclevision advertising, local newspaper advertising, magazine advertising, and other public
cducation/advertising media. Proposed distribution and combinations of media use will be

based on an evaluation of the benefits and cost effectiveness of these various advertising me-

- ¢lia. and will be based on the recommendations of the successful bidder for the subcontract to

be issued under Subcontract 7.

The campaign is expected to begin during the second quarter of the third year of project im-
plementation, and will be timed so as to take place prior to and during the introduction of new
energy-efficient models to be designed and commercialized by Chinese refrigerator manufac-

turers participating in the project. The campaign will also seek to inform consumers of the en-

crey cfficiency label to be developed through the project, and potentially also promote the en-

erev efficiency benefits of consumer attention to new mandatory energy consumption labels

now in development in China. O

The campaign to be implemented under this subcontract will be developed under Subcontract
7. Public Education Campaign, which covers creative development of the campaign materials.
Because of the inter-relationship among these areas, it is expected that the subcontractors exe-
cuting the individual subcontracts will coordinate closely in their execution. It is also not ex-
cluded that one subcontractor would undertake all two of these subcontracts (and/or poten-
tiaily aiso other marketing or market research related work), 1f that subcontractor demon-
strates excellence in each of the applicable subcontract areas. In view of these inter-
relationships, firms bidding on this subcontract should indicate their possible interest in other
subcontracts, as well as any economies of scale or quality improvements that will resuft from
4 joint contract award (i.e. an award of more than one subcontract). If so doing would result in
administratzive efficiencies for the subcontractor and/or the Implementing Agency for the sub-
consracts. then the contracting parties could enter into a combined contract covering the mul-
Liple award areas.

Qualifications:

»  Must have experience in media purchasing and planning for a variety of media, including
idealiv as many media types as possible (e.g. national television, local television, newspa-
pers. magazines., radio, outdoor). The bidder should indicate which of these areas in which
the bidder possesses experience, and the degree of experience (evaluation criteria: years
experience in area, number of staff working in area, value and number of placements in
area)
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Must have strong execution ability (evaluation criteria: track record in placing advertising
spols in premium spots with quick turnaround; ability to obtain discounts from published
rates.) The ability to obtain discounts is key, given the limited advertising budget. The
hidder should include a history and evaluation of discounts of list rates

obtained in the past.

Should have budget/reach/frequency allocation modeling software and market prioritiza-
rion model (key to media planning and execution)

Should subscribe to industry rating reports.

Must have the ability to track placement fulfillment though national and regional tracking
SCIVICES. '

Must have offices and permanent professional and support staff in China (evatuation crite-
ria: number of staff based in China; individual and total number of years experience of
professional staff based in China)

Should have extensive advertising campaign implementation track record in China
{evaluation criteria: years of experience in China, volume of current and past work (bili-
mngs))

Should have experience in work with both international and Chinese clients {evaluation
criteria: number of billing volume of international and Chinese clients

Activities:

‘(“reate media purchasing plan based on target audience, media reach, and frequency allo-

cation models
implement public education campaign through media purchase nationwide.

Track media placement fulfillment

Prepare a monthly report on media placement results

Output:

The autput of this activity will be the execution of a nationwide media campaign promoting
ihc henefits of energy etficiency and the benefits of energy-efficient refrigerators to Chinese
consumers.

stimated Budget:

TV advertising 156 Spots $10,874 51,696,380
Newspaper advertising 52 weeks 510,195 $530,120
Tolal $2,226,500

lLocation:
China
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Terms of Reference: Public Relations
Subcontract 9

Description:

This subcontract will consist of general public education including the commissioning of
magazine and newspaper articles, news conferences, documentaries, and editorials to supple-
ment consumer education through public media (television and newspaper advertisements).
The PMO-will identify Chinese or international experts to be commissioned to prepare the
articles and editorials.

Qualifications:

« (riteria include: number of staff based in China; individual and total number of years ex-
perience of professional staff based in China)

= Moust work nation-wide in scope and in multiple media

« Should have extensive public relations development track record in China

= [xperience with and/or knowledge of the Chinese refrigerator industry beneficial

Activities

« Develop and place editorials on energy efficiency bi-weekly

» Develop and place magazine articles on energy efficiency monthly

» Develop and create a documentary film on energy efficiency

» Organize and implement new conferences

» (Coordinate closely with development and implementation of Subcontract 7 and 8

Output:
The output of this subcontract will be newspaper editorials, magazine articles, a documentary
film and news conference coverage focusing on the benefits of energy efficiency and pro-

moting the purchase of energy efficient refrigerators.

istimated budget:

Bi-weekiy editorials {development & 26 | Article 52,500 $65,000
plucement)

Monthly magazine article (develop- 12 | Article $5,000 $60,000
ment & placement)

Documentary 1| Film $30,700 $30,700
News conterence l | Event $25,000 $25,000
Toral $180,700
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l.ocation:
C'hina
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Terms of Reference: Retail Education

Subcontract 10
Description:

To prepare retail staff for participation in the retailers incentive program, trainers will be or-
sanized. trained, and sent with materials to the top stores/cities in China to conduct training
seminars.

Qualifications:

» Must be familiar with energy-efficiency issues and energy efficiency economics

« Must be familiar with China refrigerator retail channels

» Must be familiar with training materials targeted directly to retail staff

» Must be native or fluent Chinese speaker

« Must have expertise in organizing training activities and developing long-term training
agendas

Activities:

Task 1: Develop training materials, including brochures for distribution in all stores, on the
benefits of energy efficiency and sales techniques to promote energy efficient refrigerator
sales. f

Task 2: Organize and train 5 trainers for one week in the materials developed in the previous
lask

Tusk 3: Develop training agenda for the trainers, focusing first on stores participating in the
retail incentive program pilot program, followed by remaining stores participating in national
program. This should be done in coordination with the Public Relations Subcontractor, who
will be developing in-store promotional materials.

Task 4: The 3 trainers will travel to the sales units identified in Task 3 to provide an approxi-
mate 2-hr training seminar in each store.

Output:

« Training materials

= Brochures on energy efficiency
+ 3 trained trainers
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itstimated budget:

iBrochure design $9,667
Brochure production 10,000 copies $4.82 548,193
Trainers (5 people) 60 | person-months | $482 328,916
Trainer travel costs : 331,325
Total $118,100
Location:

China
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Terms of Reference: Tracking of consumer awareness
Subcontract 11

Description:

Collect statistical information on Chinese consumer awareness of and opinions about energy

clficiency and energy-efficient refrigerators and socioeconomic and other barriers that hinder

the widespread adoption of energy-efficient refrigerator technology. O

Qualifications:

« Must have ability and experience to draft questionnaires, implement consumer research
surveys, compile survey results, analyze survey data, prepare analytical reports, and de-
velop comprehensive marketing plans..

= Must have offices and permanent professional staff in China.

« Should have experience in working with international clients.

+ Should have local staff.

= Should have extensive track record in China.

Activities:

«  Work with PMO and project experts to develop survey questionnaire. O
+ Conduct market survey in 5 Chinese cities, including Beijing, Shanghai, and Guangzhou,
and two other locations to be determined in conjunction with the PMO and project ex-
perts. ‘
+  Work with project experts to develop survey participant qualifications.
+  For each location, qualify and survey a minimum of 250 participants.
» Perform a statistical analysis of survey results
« Prepare comprehensive analytical report and provide to Project Information Center

OQutput:
« Comprehensive report containing survey results and analysis.

[stimated budget:

[nterviews (per city targeted) 400 people per $12.05 54,819
market
National tracking program 5 cities 34,819 524,100
Taral (three surveys over 5 year pe- 3 surveys $24,100 $72,300
riod
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lLocation:

The work will be undertaken in China in a total of 5 cities, including Beijing, Shanghai,
CGuangzhou. and two other locations to be decided.
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Terms of Reference: Chinese Testing Agency
Subcontract 12

Description:

The activities identified in this project are mainly

cither technical push activities or market pull activities, which are
designed to remove barriers to the widespread commercialization of
Cl°C-free energy efficient refrigerators. Incentive programs, public
clucation programs, together with project supervision and management,
are all major important components of market- creating activities and
established on the foundation of testing results. Testing activities

will be conducted several times during the project to ensure the

fairness, transparency and the establishment of a fair competitive
environment for manufactures to improve their energy efficient products.

Qualifications:
National testing certification

Output
Refrigerator energy consumption test results

fstimated budget:
550.000

l.ocation:
China

Deliverables and Due Dates:

Testing will be conducted:

Al the beginning of the project
Before the incentive awards,

Betore the public education program,
Before the completion of the project
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Annex 3: TOR for Consultants
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Terms of Reference: International Compressor Expert
Description:

International expert on the compressor industry and energy-efficiency measures in compressor

design.
Qualifications:

» In-depth knowledge of the intemational compressor industry required

« Experience in compressor design, production, or research required

+  [ngineering background preferred

» Inlernational work experience preferred, particularly in non-English speaking locations

Activities:

« Provide technical assistance for preparation of business plans for upgrading designs and
production technologies (1 month) '

« Provide technical assistance to mdividual factories for upgrading designs and production
technologies (1 month)

Qutput:

s (Compressor Factory Technical Assistance

= Training on high-efficiency designs and production technologies

» Technical assistance for preparation of business plans for upgrading designs and produc-
lion technologies

+ Provide technical assistance for upgrading designs and production technologies

Estimated budget: (this includes fees under BLL11 and travel costs under BL16)
2 mim - $36,000

i.ocation:
Consultants homebase. and intemational trave! to China

Deliverables and Due Dates:
« Training agenda and materials, one month before workshop
» Trip reports from 2 international missions
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Terms of Reference: International Design Modeling Expert
Description:

I2xpert will train refrigerator design engineers in the use of computer modeling and design
loots in cfficient refrigerator design.

Qualifications:

« Complete familiarity with ERA (EPA Refrigerator Analysis) or a similar software re-
guired

» Experience in refrigerator design, production, or research required

« International work experience, particularly in non-English speaking locations, preferred

Activities:
«  [Expert will prepare training workshop agenda and materials
» Expert will organize and implement an intensive 10-day refrigerator energy efficiency de-

sigh modeling workshop.
« Expert will coordinate with PMO to ensure selection of appropriate trainees.

Qutput:

- Design engineers from refrigerator factories trained in the use and application of software.
= Training materials '

F.stimated budget:
2 m/m S$36.000

Location:
Consultant’s home base and China (for training)

Deliverables and Due Dates:
»  Traming materials and agenda, one month before workshop
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Terms of Reference: International Labeling & Standard Expert
Description:

The international labeling expert will provide consulting services to the energy-efficiency-
labeling program concerning options and issues of label development in other countries.

Qualifications:

« The contractor must be familiar with international energy efficiency labeling programs
and labeling programs specifically for refrigerators.

« The contractor must be familiar with the technical basis of refrigerator efﬁmency testing.

e The contractor must be familiar with the major international standards systems, including
[SO and IEC.

» The contractor should be familiar with the national refrigerator standards of China.

» The contractor should have academic or professional experience in labeling program de-
velopment.

> The contractor should have academic or professmnal experience in China.

Activities:

»  Wark with the selected contractor in China under subcontract 6 to provide an overview of
international labeling efforts, labeling options, impact of labeling programs, labeling crite-
ria selection, and goals of labeling programs in countries outside China.

+ Provide advice and comments, as requested, on China's proposed labeling scheme.

= Waork with the selected contractor in China under subcontract 3, to provide overview of
mternational standard setting efforts

s Provide necessary training on methodologies (ISO methodology in particular) and analyti-
cal tools for development of new energy efficiency standards

Output:
+« Reports

Estimated budget:
2 two-week mission. $30.000

“Location:
Contractors homebase and China (2 mission).

Deliverables and Due Dates: _
* Reference material on international labeling program and standard setting, to be provided
at a ume decided by Chinese contractor in subcontract 6 and subcontract 3.
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Terms of Reference: International Refrigeration Expert
Description:

An expert in refrigerators, refrigeration technology, and the international refrigerator industry
te provide training and consulting services to Chinese factories and the PMO.

Qualifications:

« In-depth knowledge of the international refrigerator industry required

= Lxperience in refrigerator design, production, or research required

» Engineering background preferred

+ International work experience preferred, particularly in non-English speaking locations

Activities:

» Assist factories in the production of business plans and bid packages for the manufacturers
incentive award (3 months) . . ‘

» Provide technical assistance to mdividual factories for upgrading designs and production
technologies (3 months)

- Participate in PMO Working Group to establish project data collection needs, indicators,
and metrics ‘

+ Provide advisory input as requested during the 'contr?ct period from the PMO.

Output:
» Manufacturer bids for incentive awards o
« Technical assistance in the preparation of upgrade designs for manufacturers

« International perspective in development of project indicators and metrics

EEstimated budget:
9 m/m $S162,000

[Location:
Expert’s home base and China.

Deliverabtes:
= Trip reports within 1 month of completion of misstons
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Terms of Reference: International Program and Training Advisor
Description:

The complexity of the project necessitates management support from a part-time International
Program Advisor, during the project implementation phase to ensure timely completion and
integration of results for the tripartite review. The International expert will work as a liaison
and coordinator with Chinese counterparts and with other international expert contracted
through the GEF in the task areas described above under the individual sections of this docu-
ment.

The Programme advisor should also play a key role in the definition and implementation of
the project training programmes.

Qualifications:

« Have professional experience with project management.

» Huve professional experience in working in China and with Chinese counterparts.

« Have the ability to speak, read, and write Chinese.

+ Be familiar with household refrigeration and energy efficiency issues.

« Be familiar with international energy efficiency programs.

» Be familiar and able to work with intermational and national expert in relevant fields.

» Be familiar with safety, testing, and certification issues in the refrigerator sector.

« Be familiar with energy development in China, economic analysis, spreadsheet analysis
and related social and technical issues in the appliance and energy sectors.

« Have good communications and writing skills. - ‘

Activities:

s Play a key role in the inception workshop and draft the inception report

+ Advise UNDP and Chinese project participants on substantive project issues.

s Advise the Project Management Office regarding establishment of systems for project
management.

« Assist the PMO in the finalisation of all TOR for personnel and sub-contractors;

« Provide advice in development and monitoring of workplans and schedules.

» Provide advice in development of competitive bid materials.

« Review GEF outputs to ensure fulfillment of requested efforts.

s Perform GEF-related communication and liaison work.

- Review agendas, cwricula, training materials, and training work plans (TORs) for inter-
national training activities.

« Provide assessment and comments to PMO for each activity

« Provide PMO with list of potential workshop participants, workshop locations, and inter-
national expert tramers.
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- Provide advisory scrvices to intermnational subcontractors undertaking training activities

Budget: 18 m/m $300,000
May be based either in China or elsewhere. If foreign based, the expert will be expected to
ravel periodically to China in support of GEF work.

Deliverables and Due Dates:
[. Trip report (within 4 weeks of completion of each project mission)
2. Copies of correspondence and communications with project participants.
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Terms of Reference: International Marketing Expert
Description
The project ts to design and implement an extensive multimedia campaign to promote energy

elticient fridges, in conjunction with ongoing marketing activities by the manufacturers. This
will include TV, newspaper and possibly media coverage.

This complex and expensive campaign is to be designed and purchased through sub-contracts,

which will be submitted to the strictest international bidding processes.

[n order to assist the Executing Agency and the PMO to design the bidding process, select the
hest bidder, and monitor implementation, an international expert on media/marketing w111 be
recruited.

Activities

1) Draft and finalise TOR for design sub-contract
2) Draft and finalise TOR for purchasing sub-contract .
3) ldentify potential sub-contractors
4) Plan the bidding process
3) Provide independent technical support to the blddm0 process
6) Prepare a plan for the monitoring of the Implementanon of the 2 subcontracts

(
(
(3)
(
(5
(

Qualifications

Full knowledge of international best marketing practicesj- Full knowledge of Chinese market-
ing systenl. Experitence in the refrigerator or home appliance sector preferred.

Budget

2 mussions will be held. The first for four weeks to prepare TOR and prepare for the bid. The
sccond for two weeks to support the finalisation of the bidding process. Total cost 527,000
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Terms of Reference: Administrative Assistant

Description:

Waork with the PMO stalf, International and national program advisors in developing and im-
plementing workplans and schedules and supporting the liason work between UNDP, Chinese
project participants, and Chinese and international experts and subcontractors. .

Qualifications:

« Candidate is adept in speaking, reading, and writing English. He/she should be able to
comprehend relevant English technical and project management terms and convey their
meaning to Chinese peers.

« Have university degree in management field or relevant technical field in refriegaro sec-
lion _

« (andidate should have good communication and writing skills

« Working experience on international cooperation projects

Activities:

« Provide secretariat support to PMO office in project implementation
« Support the PMO i preparing workplan, progress réport,ctc.

“e  Provide translation service during management meetings

+  Perform project -related communication and liaison work.

Estimated budget: L
60 m/im $60.000 - :

l.ocation:
Beijing, China
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Terms of Reference: Bookkeeper/Accountant
Description:

Work with PMO to in implementation of project activities, especially in financial reporting
and book-keeping work.

Qualifications:

» (landidate should have university degree in accounting

« Candidate is adept in speaking, reading, and writing English

» Working experience in international organization or international project management 1s
an asset.

Activities:
» Support the PMO in preparation of financial reports to UNDP and other relevant agencies

» Keeping financial records in project expenditures and carry out other relevant book-
keeping task

Estimated budget:
12 m/m. $§18,000

L.ocation:
Beijing, China
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Terms of Reference: National Program Advisor
Description:
Work with the Intemational program advisor in developing and implementing workplans and

schedules. act as liaison between UNDP, Chinese project participants, and Chinese and inter-
national experts and subcontractors. Support PMO in implementation of project activities.

The Program Advisor should have in-depth knowledge of and direct experience with China's

rclrizerator sector.

Qualifications:

Expert is adept in speaking, reading, and writing English; expert should be able to com-
prehend relevant English technical and project management terms and convey their
meaning to Chinese peers.

-+ [Expert should speak and read Chinese.

« Expert is familiar with household refrigeration and energy efficiency issues.

« Expertis familiar and able to work with international and national experts in relevant
ficlds. ,

= Expert is familiar with safety, testing, and certification issues in the refrigerator sector

.Expert should have good communication and writing shills

Activities:

»  Coordinate GEF activities in conjunction with UNDP and Chinese project participants to
cnsure timely completion.
= Review GEF outputs to ensure fulfillment of requested efforts.
< Assist in development and implementation of the compressor, refrigerator, and retailer in-
centive programs.
« Perform GEF-related communication and liaison work.

Fstimated budget:
60 m/m. S120.000

Location:

The Program Advisor should be based in Beijing, China in order to ease coordination and

communication with Chinese government project participants, UNDP Beijing, and visiting
experts and subcontractors.
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Terms of Reference: Chinese Compressor Expert

Description:

Development of a program and implementation plan to transfer technology to Chinese com-
pressor manufacturers to allow for production of high-efficiency compressors.

S

Qualifications:

-

Needs to be fluent in native Chinese.

Have a refrigeration engineering background

Have experience in international experience on compressor technologies

Have experience or familiarity with energy-efficiency programs in China or else-where.
Have the ability to lead, manage, and participate in redesigning household refrigerators.
Have good command of English (read, speak and write)

Activities:

Expert will oversee compressor design and testing at factories and testing institutes

Expert will assist manufactures in upgrading compressor technologies in promoting en-
crey-efficient refrigerator.

Provide on-site training for compressor factories O
Be willing to conduct extensive travel.

Output:

Mounthly progress report, listing in detail activities undertaken in the previous month and
activities foreseen/recommended for the following month.

Technical reports of factory and research institute lab results (in English), within three
weeks of completion of visits. '

Proviston of background information on Chinese compressor industry, as required by
GEF. including

(1)  production data (by factory, where available),

(b) technical and product information on target factory product design, refrigerant used
and other relevant technical data, and

(¢) Dbackground information on individual target manufacturers, including future devel-
opment plans. research programs, marketing programs and after-sales-service pro-
grams. '

« This information in appropriate format (reports, charts, tables, etc.) will be provided on an

as-available and/or as-needed basis, in close coordination with the GEF.
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istimated budget:
1S m/m $54,000

Location: Beijing and othegsites to be determined

Y i
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Terms of Reference: Chinese Refrigeration Expert

Description:

The work to be performed by the expert includes oversight of refrigerator design and testing at
lactories and testing institutes and promotion of energy-efficient, CFC-free designs to current 0
and potential new project participants. b

Qualifications:

Needs to be fluent in native Chinese.

Have a refrigeration engineering background

iHave experience with alternative refrigeration systems (e.g. Lorenz cycle), and

Have experience or familiarity with energy-efficiency programs in China or else-where.
Have the ability to lead, manage, and participate iﬁ|_redesigning household refrigerators.

Activities:

Expert will oversee refrigerator design and testing at factories and testing institutes

Expert will assist manufactures in upgrading energy-efficient refrigerator manufacture O
Per GEF direction, expert will oversee refrigerator rédesign via meetings, presentations

and technical cooperation with Chinese manufactures.

Provide on-site training to refrigerator manufacturers

Be willing to conduct extensive travel. '

Output:

Monthly progress report, listing in detail activities undertaken in the previous month and
activities foreseen/recommended for the following month.

Technical reports ot factory and research institute lab results (in English}), within three
weeks of completion of visits.

Provision of background information on Chinese refrigerator industry, as required by
(GEF. including

(Y production data (by factory and refrigerator, where available),

(¢) technical and product information on target factory product design, refrigerant
used, foaming agent used, refrigerant cycle used, energy consumption, and other
relevant technical data, and

(' background information on individual target manufacturers, including future devel-
opment plans. research programs. marketing programs and after-sales-service pro-
arams.
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« This information in appropriate format (reports, charts, tables, etc.) will be provided on an
as-available and/or as-needed basis, in close coordination with the GEF.

iistimated budget:
24 m/m. §72,000

LLocation:
Beijing and other sites to be determined.
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Terms of Reference: National Monitoring and Evailuation Expert
Deseription

The contractor will be hired to track impacts of project activities. The scope of monitoring
will cover all the project activities. His or her findings should provide a good technical basis
for monitoring and evaluation of project results/progress achieved.

Qualification

« Expert is adept in speaking, reading, and writing English, expert should be able to com-
prehend relevant English technical reports ;

« Expert is familiar with household refrigeration and energy efficiency issues;

- Expert should have good experience in evaluating international cooperation projects. Pre-
vious working experience in UNDP project will be an asset .

Activities:

Monitor project implementation progress and evaluate project impact, in particular pro-
vide comments on technical aspects of project results to project authorities and the fund-
g agency; '

Prepare and submit half-yearly monitoring and-evaluation reports;

Join the project management meetings and TPRs to report monitoring findings;

Ficld monitoring missions to manufacturers who win the bids of the incentive programme
and check the implementation status of the new efficiency technologies;

Wark with Subcontractor 4 (Information Centre) and Subcontractor 12 (National Testing)
lo track project impucts related to manufacturers production activities and consumer sur-
VeV, '

Review technical reports produced by the consultants and provide comments to project
management group;

Provide support and work with the External Evaluator.

[

4

Outputs:

+  [Hall-yearly monitoring and evaluation reports;

= Mission reports from site visits;

»  Writien comments on technical reports produced by the project
Estimated budget

$20.000

focsttion:
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Beijing and project sites
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Annex 4: Overseas Training
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41) TOR for Study Tour of Compressor Company Staff
Background:

fn conjunction with the in-country training to be implemented under sub-contract 1, 16 staff
will visit compressor manufacturers in Europe and North America to witness firsthand re-
search activities and production lines of efficient:compressors. The 16 members of the Tour
will be from the manutacturers selected under activity 1.1.1 and the same people as those .
(rained under sub-contract 1 (Activity 1.1.2)

The compressor is the heart of the refrigeration cycle. Improvements in compressor efficiency
will directly result in energy savings in the operation of refrigerators and freezers.

Domestic Chinese compressor technology is, in general, old and substantial improvements
can be made through the introduction of state-of-the-art technology. Conditions typical to

Chinese operating conditions, however, must be taken into account in this process.

The itinerary will be developed by the PMO with assistz:mce from the national and interna-

tional compressor experts.

Outpts:

« A 10 day tour for 16 Chinese participants, one interpreter and the international compressor

oxpert;
» A lour report;

I'stimated budget:

fnternational expert, $24,700
logistics interpreters and telecom- 15,000
imunications

Air fare China - Europe 18|people S1,000 $18,000
Travel w/i Europe 36|person-trips 5200 37,200
Per diem - Europe (4 days) 72|person-days $150 $10,800
Airfare Europe-US 18|people $1,000 $18,000
Travel w/i US 36|person-trips $200 $7,200
Per diem - US (3 days) 54|person-days 5150 $8,100
Total $110,000
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4b) Terms of Reference: Overseas Training on Refrigerator Options for Refrigerator
Manufacturer Engineering Staff

Background

Many immprovements can be made to existing refrigerator and freezer designs to improve their
cnergy efficiency. Training is required to properly select appropriate technology and then to
test the improvements, once they have been incorporated into a new refrigerator design.

Demonstrations of the application of many new energy efficiency technologies and proper
testing procedures is critical to their most effective application in the Chinese refrigerator in-
dustry. Demonstration of the application of many new technologies can be done with the aid
of a bread-board refrigerator model that allows individual components or combinations of
components to be easily substituted into an existing refrigerator design. Additional technolo-
uies application can be seen by site visits.of laboratories and factories after the training work-
shop.

This training is for refrigerator manufacturer engineering staff. The manufacturers targeted
will have been selected under activity 2.2.1.

Activities:

Task 1 Develop workshop materials. :
Task 2: Conduct 10 day workshop with the following proposed outline.
A. Qverview '
1. introduction
2. course materials and handouts
3. hist of publications
4. lab tour
B. Test Procedures
1. closed-door test
2. heat-leak test
3. k-value test
4. instrumentation
5. software packages
C. Refrigerants and Properties
.
2
D.
L.
2.
3.
4.
E.

)

HEFC [34a vs HC 600a
energy results
Foam Blowing Agents and Insulation
HCFC 141b
cyclopentane
vacuum panel insulation
next generation foams
Flammability Issues
F. Heat-Leak Tests
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l. instrument and test refrigerator/freezer
2. foam improvements

G. Calorimeter Tests

1. instrument and test compressor

2. compressor efficiency improvements
H. ERA Model Training

1. overview

2. model inputs

3. case studies

I. Energy Consumption Tests

I. instrument and test refrigerator/freezer
J. Cycle Component Improvements

1. heat exchangers

2. fans and motors

3. compressors

4, cycles

K. Cabinet Improvements

1. gasket region

2. foaming techniques

3. thick doors

L. Heat Exchanger Improvements

1. evaporator

2. condenser

M. Manufacturing Concerns

1. reliability

2. safety ‘

3. cost .
N. Advanced Cycles -
|. Lorenz-Meutzner

2. two-speed compressors

O. Wrap-up

Task 3: Conduct site visits with the following possible preliminary list of stops:

Americold Compressor factory

Frigidaire refrigerator factory

University of Maryland

Technical University of Denmark

Zanussi refrigerator and compressor factories, Italy

Deliverables and Outcomes:
l. Training program curriculum, one month before workshop

2. Training workshop materials
i 10 days traming workshop
4. 10 days site visit
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[Estimated budget:

Training Workshop:

Warkshop personnel, interpreters, organizers, and telecommunica- 540,000
: tions
Waorkshop material translation 700 pages $20 $14,000
Workshop meeting room rental 10 days $400 34,000
Workshop AV cquipment 10 days 5120 $1,200
Waorkshop supplies & materials | $1,000
Air-fare -China (int'l expert) 1 person $2,000 52,000
Travel w/i China ‘ 16 people $200 $3,200
PPer diem in China (10 days) 420 person-days $50 , 521,000
Sub-Total ‘ i 586,400
Site Visits:

Organization ‘ 10,000 S$10,000
Air fare China - Europe 18 ﬁeople $1,000 518,000
Travel w/i Europe 36 person-trips 5200 $7,200
Per diem - Europe (4 days) 72 person-days 5150 510,800
Airfare Europe-US 18 people $1,000 S18,000
Travel w/i US 36 person-trips 5200 $7,200
Per diem - US (3 days) 54 person-days - 5150 58,100
Sub -Total . $79,300

Total: S165,700

* GEF China Refrigerator Project Page 86



@,

4C) STUDY TOUR Terms of Reference: Refrigerator Policy Makers Tour
Description:

Iighest level refrigerator manufacturer managers and selected policy-makers require broader,
policy-ievel information to assist them in consideration of issues such as technology selection,
procuction planning, standards development, and competitive assessment. This TOR de-
scribes the 10-day international study tour for selected refrigerator factory managers and pol-
icy-makers to relevant refrigerator manufacturers abroad as well as to selected energy-
cfficiency centers and policy-related organizations. -

The itinerary of the tour will be developed by the PMO with the assistance of the international
experts.

Estimated budget:

international Flights: China, North America, Europe$53 000

DSA: 12 days, 11 persons 524,000
[nternal (Europe, N. America) flights -
10 x 11 persons x $200 ' $22.,000
Misc 81,000
Total . $100,000
Location:

International: US and Europe

Deliverables and Due Dates:
» [umerary 2 months before start of tour
s All necessary documents, translations, contact information, etc. 2 weeks before tour
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Annex 5: In-country Training
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5a) Terms of Reference: International Refrigerator Seminar and Exhibition
Description:

A wide variety of technologies exist for improving the energy efficiency of current refrigera-
tor dlesigns, and many new technologies are close to commercialization. Incorporating the
aviilable technologies into current refrigerator designs has the potential to reduce energy con-
sumption by over 40 percent, while the new emerging technologies have the potential to fur-
ther reduce energy consumption by an additional 30 percent. As many of the technology pro-
viders do not currently do business in China and others do not market their “best” technology
in China. an exhibition should be held to showcase to the Chinese market the state-of-the-art
of energy efficiency technologies for refrigerators and freezers. In conjunction with the exhi-
hition. a seminar/workshop should be held to introduce the Chinese industry and policy mak-
crs Lo the potential for energy savings and the current state-of-the-art in this field.

Arcas to be showcased in the seminar and exhibition irff_:lude:
= COMPTessors, '

« refrigerants,

« expansion and control devices,

s insulation materials,

« fans and heat exchanger systems, and _

- system optimization technology and testing devices.;

IZuch of the seminar presentations will consist of a one to two hour lecture on one of the top-
ics. Iollowed by a two 1o three hour workshop on problems associated with implementation of
the “best™ technologies 1n China. ' :

The seminar/workshop will last three days and be held during a four to five day long exhibi-
tion of the technologies. These events will be conjoined with a national or international appli-
ance exhibition organized by SALL The seminar presentations and exhibition materials will
he compiled and published as a resource book on the current state-of-the-art of energy effi-
cieney technologies for refrigerators and freezers.

Activities:

Task 1 Develop list of potential speakers and exhibitors.

Task 2: Develop seminar and exhibition time table.

Task 3: Invite speakers and exhibitors and follow up to ensure their acceptance of the
mvitations.

Task 4: Organize 3 day seminar and 4 to 5 day exhibition.

Task 5: Conduct seminar and exhibition. '

Tusk 6: Compile. edit and publish Proceedings.

ideliverables and OQutcomes:
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Proceedings

iCstimated budget:

list of potential seminar and exhibition participants
supporting materials for seminar and exhibition
3 day seminar and 4 to 5 day exhibition

Air fare to China 14 |people $2,000]  $28.000

Per diem (3 days) (experts) 42 |person-days $150 56,300
Meeting room rental 3 |days $400 $1.200
Exhibit hall rental 6 |days $4,000  $24,000
AV cquipment 3|days $120 .S360
Telecommunications $4,000
Experts and secretariat sup- $7,000| .
port o=
Supplies & materials $29,000|
Total $100.000
Location:

China
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5b Terms of Reference: Design Modeling Training
Description:

The EPA Refrigerator Analysis Program (ERA) provides an analysis tool for evaluation of
conceptual design alternatives for household refrigerator/freezers. Capable of representation
of typical designs used in the US, Asia and Europe, ERA is used on a world-wide basis. A
sienificant portion of the experience in the development of ERA was based on refrigerator
designs and laboratory testing in China.

Appropriate use of ERA. as with any design tool, requires a thorough understanding of its ca-
pabilities and limitations. The user must understand the implications of input data choices and
must be in a position to knowledgeably assess the validity of the program output. An appre-
ciation for the relationship of the model approach to réal-world design issues is necessary for
a correct application of the tool. |

Activities:

Task 1:Develop workshop materials. ‘
Task 2:Conduct 10 day workshop with the following outline.
A. Overview Session (2 days)
1. Overview of Workshop
ntroduction
objectives of the workshop
checklist of attendees interests
course materials and handouts
lists of references
. Executive View of ERA Program
purpose of program
parameters addressed by ERA
simplified view of overall calculation approach
. Program Installation and Structure
installation disk
program files
overall data and program flow
4. Overview of Sample Application
definition of reference design
navigation through program
introduction to output files
. Hands-On Session .
«roup defmition of changes to sample application
practice session A
discussions
B. [n-Depth Examination of ERA (2 days)
6. Definition of Design Goals

g

10

wh
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typical Chinese refrigerator design options
comparison with typical American refrigerator designs
options for efficiency improvements
7. Approach to Cabinet Loads Analysis
basic cabinet types
heat transfer mechanisms
alternate insulation methods
open vs closed door conditions
methods for temperature control
program calculation assist routines
S. Hands-On Cabinet Design Evaluation
define sample cases
define design constraints and technical options
(emonstration of sample analysis
user practice session {design competition)
discussion of results )
9. Review of Capabilities and Limitations for Cabinet Loads Analysis
’ what worked from Hands-On session
limiting factors in analysis
10. Approach to Cycle Analysis
hasic cycles
" refrigerant properties
heat transfer mechanisms
compressor model approaches
options for temperature control
program calculation assist options
1. Hands-On Cycle Design Evaluation -
define design constraints and technical options
demonstration of sample analysis
user practice session (design competition)
discussion of results
12. Review of Capabilities and Limitations in Cycle Analysis
what worked from Hands-On Session
limiting factors in analysis
C. Review of First Week of Workshop (3/4 day)
13. Place of ERA in Design Cycle
what it can and cannot do
data requirements
rclationship to laboratory tests
example of how cycle design affects cabinet loads
[4. Definition of Base Case for Multiple Pathways Analysis
suggested sample cases
inputs from workshop attendees
attendees assignment
D. Chinese Multiple Pathways Analysis (3 days)
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Annex 6: Equipment

A. UNDP Input Activity/Location Cost
i, § Computers; including net- Project Information Center $24,000
(’) work cards and networl connec-
tion hardware, and modetns
2. Computer Software Project Information Center $2,000
3. 3 Computers, including net- PMO 59.000
wark cards and network connec-
tion hardware. and modems
;4. Fax Machine PMO S800
- 3. Computer Software PMO $1.000
\
 Total ~§36.800
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Annex 7: Description of Incentive Programs
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15. Review of Sample Problem
sample designs developed by attendees
sclect base case problem
analyze base case and discuss results
16. First Hands-On Design Competition
rcview pathways
assess results
practical implications
tIser comments
1 7. Second and Additional Design Competitions
I8. Review Model Strengths and Limitations
theoretical bases
laboratory vs field studies
mput/output menus and reports
what else is needed
. Compressor Model Approaches {1 day)
19. Theoretical Considerations
heat transfer paths in compressor
review of ORNL and Indian compressor tests and correlations
20. Use of REMAP Program with Compressor Maps
technical approach
results
dealing with limited laboratory data
inherent uncertainties and effects on predicted energy use
F. End of Training Workshop (3/4 day)
21. Introduction to Software Structure
module deseriptions
how programs can be modified
22. Open Discussion and Questions
Task 3:Follow-up

Dehiverabies and Outcomes:
training workshop maternials

[

2 10 day training workshop for 30 participants

3. sample refrigerator designs

4. design competition methodology and results

5. ERA program and sarnple files

0. Chinese transtation of ERA program documentation
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Fstimated Budget:

Expert {travel and remuneration) t mission(s) §5.100 $5,100
Meeting room rental 10 days $400 $4.000
Computer rental (10 days) 30 computers §750i $22,500
AY equipment 10 days $120 $1,200
Telecommunications $500
Supplies & materials $4,500
Total $37.800
l.ocation:

China
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Description of Incentive Programs

[ncentive programs to be implemented within the China Refrigerator Project are the fol-
fowing:

+ Compressor manufacturers’ incentive prograny;
»  Refrigerator manufacturers’ incentive program; and
«  Refrigerator retailer incentive prograrm.

in cach case. financial awards will be awarded to provide incentives to change behaviour
(in manufacturers and retailers), and to provide any incremental costs to change manufac-
TUTINg Processes.

Detalled technical specifications for each of these programs is described in sections 7.2 —
7.4 below. For additional description of the context for each of these programs, please see
(he discussion under Qutput 1.3 for the Compressor manufacturers’ program, Output 2.3
and Output 3.2 for the Refrigerator manufacturers’ program, and Output 3.4 Refrigerator
relatler program.

2 hplementation Arrangements

Incentive schemes are unusual in UNDP projects. Financial awards are to be given to
stores/sellers. mdividuals and manufacturers. In order to ensure that the right awards are
viven o the right recipients, and to monitor that the awards have the intended impact, ad-
ditional implementation arrangements have been developed for these incentives schemes.

The kev steps in this process are outlined below. For each scheme, full details will be de-
veloped during the project by the PMO, submitted to the Executing Agency, and approved
hv LINDP.

1. Selection of participants in the programme
in each case a workshop will first be held to advertise and explain the incentive pro-
vramme. This activity aims at informing the relevant potential participants the goals,
requirements and contents of the incentive programs. These workshop may be com-
hined with other activities in the project.

Then, based on the information in the sections 7.2 — 7.4 of this annex and in the refe-
vani sections of the project document, eligibility criteria will be formulated. Relevant
mterpational and domestic experts will conduct this activity.

Then. potential participants will be selected and provided with general training on how
to prepare bids. Participants will then prepare bids. (Note, in the case of refrigerator
programme. this training will be intensive and will take place after a pre-selection pro-
cess- again based on mutually agreed criteria). Bids wiil be prepared, where necessary
with technical assistance from the project. The bids will indicate, inter alia. how the
hidder 1s commutted to the project. Commitment can be measured in terms of imple-
menting changes in its work procedures resulting in either more production or sales, or
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committing the inputs of sentor managers and designers to the projects extensive
training programmnic.

Bidding
The tender will be announced for potential award receivers.

A bid evaluation committee will be formed, including representatives from UNDP,
I"ECO, SALI or other relevant agencies or personnel. Site visits by FECO may be con-
ducted so as to be aware of the progress of the manufacturers in preparing the bids.

‘The bid opening ceremony. Based on the criteria developed earlier, the bids will be re-
viewed and the winner(s) identified and selected. Follow-up visits to the sites may be
necessary.

The winner/winners of the award will be publicly announced.
-Ensure the relevant reports to UNDP

FECO will ensure UNDP to be informed through following reports and activities:

= Invite representatives of UNDP to participate in initial workshops;

+ The bidding document eligibility criteria will be submitted to UNDP for comments,
and the finalised version for file keeping; ‘

» Report of site visits will be submitted to UNDP as an information;

» The short list of tenders for project participation will be submitted to UNDP for in-
formation;

» The bidding document for incentive program will be submitted to UNDP for infor-
matio; -

« UNDP will be informed the results of bid evaluation through a report, together with
an explanation for winners and losers;

« UINDP will be invited to participate in the bid opening ceremony of compressor in-
centive program.

Iinsure the accountability of funds disbursement to UNDP
UINDP will be informed each disbursement of funds for each incentive program. Re-
ceipts will be obtained from award recipients through submitting funds disbursement
reports of FECO and the disbursement receipts from compressor manufacturers.

Monitoring
SEPA will monitor the award recipients. Acceptance of this monitoring will be a con-
dition for receiving the award. At six-monthiy intervals after the awards. SEPA will
nrepare a report to UNDP indicating how the award is being spent, whether the award
is being utilised in the manner indicated in the bid, and to what extent the award 1s
achieving its impact.
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O 2 Compressor maitifacturer incentive program

The Compressor manufacturer incentive program will be implemented under Immediate
Ohjective 1. The programs goal is to incentivize and provide incremental cost funding for
cnerey efficiency improvements in compressors. The program is based on work com-
pleted under the project preparation facility, including a China compressor sector survey
completed by SALL and a technical survey which collected and analyzed incremental cost
data tor four representative Chinese compressor models covering the iwo substitute refrig-
crinis currentiy being adopted in China. R600a (isobutane) and HFC-134a. Both of these
reports ure presented 1n the supplemental materials annex.

The compressor manufacturer incentive program will be open to participation by all manu-
lacturers with planned production in China of 500,000 compressors per year for the first
vear of the program. The total award pool available for compressor manufacturers is
$300.000. This award will be distributed by competitive bid proposal as follows, in two
components:

= Principal award of $400,000 to the manufacturer that commits to develop or acquire
and commercialize the most energy efficient compressor technology, as measured by
the compressor's coefficient of performance (COP); and

- Nccondary award of $100,000 to the manufacturer that commits to develop or acquire
and commercialize the second most energy efficient compressor technology.

Izuch participant in the bidding will propose one package for each of the above awards.
The principat and secondary awards will be made respectively to those manufacturers that
propose the most etficient compressors for each of those categories. One manufacturer
may receive both awards, as long as the proposals for those awards are not duplicative. In
order to encourage adoption of energy efficient technology for each of the two substitute
retricerant types. the potential awardees for the secondary award will receive's COP bonus
ol 0.3 iF the substitute refrigerant technology proposed differs from the one proposed by

the principal award winner.

The compressor technology developed or acquired (e.g., via technology transfer license
from an international vendor) may consist of a single model or multiple models. The
minimum COP proposed is COP of 1.40. For both the principal and secondary awards,
proposals will be evaluated and scored as follows:

(COP of compressor — baseline COP of 1.1) multiplied by the
Potential market for compressor(s) of that size range

Ihe potential market for compressor(s) of that size range will be caiculated using data for
cither 1990 (see sample data attached), or for a more recent vear if such data is available.
fused on the distribution of refrigerator sales by volume and the input power of compres-
sors which matches that refrigerator volume. This calculation method will encourage
compressor manufacturers to develop or acquire energy efficient compressor technologies
that

have significant market share potential.
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73 Refiicerator manufuctiurer incentive program

This program focuses on refrigerator manufacturers and will be implemented in conjunc-
tion with the refrigerator manufacturers’ training program and technical assistance de-
scribed under Objective 2. The program is designed to offer incentives to refrigerator
manufacturers to offset the incremental costs of their participation inghe project, thus re-
ducing the risk to manufacturers of developing and introducing new energy efficient prod-

e

HCLs.

[Inder this activity, refrigerator manufacturers will submit closed competitive bids for
funding of their projected incremental costs to develop, produce, and market energy effi-
cicnt products.  The bidding procedure will be structured so as to maximize the efficiency
cains and concomitant carbon emissions reductions attributable to the measures imple-
mented and market penetration of the resulting higher efficiency models. Tracking of re-
sults will take place over a three-year period beginning after bids are awarded.

In order to maximize the energy efficiency gains and carbon emissions reductions
achieved by the program, awards will be competitively made at multiple award levels.
The basic award level will be approximately RBMY 1 million (US$120,000). Based on
refrigerator sector data collected and discussions with manufacturers, this amount is
cquivalent to the minimum expected incremental cost of designing, developing, and com-
mercializing an energy efficient refrigerator (including manufacturer opportunity cost for
corporate resources invested in design and commercialization of energy efficient models,
which is higher than for non-efficient models due to unfamiliarity with energy efficiency
design approaches).

Uip to eleven of these awards will be provided to manufacturers based on a minimum level
ol energy savings (discussed further below) which participating manufacturers must com-
mit to. Provision of this guaranteed incentive funding amount to participating manufac-
terers will allow those manufacturers to participate in the project and tnitiate development
ol energy efficient models with reduced design and commercialization risk, and will in-
volve a variety of manufacturers in design. production, and sale of more energy efficient
relrizerators. In return for committing to achieve this basic level of energy savings, manu-
trerurers will also be able to participate in other project activities and programs {e.g.,
training program. retail sales incentive eligibility for manufacturer’s products, participa-
tion in promotional programs, etc. ).

The principle award will be in the amount of US$1 million, which will be awarded to the
manufacturer who proposes the single most energy efficient model, and commits to com-
mercialization and sale of that model such that the total energy savings (savings per refrig-
crator times total domestic sales commitment) exceeds the amount proposed by all other
manufacturers.  The amount of this award has been determined on the basis of the ex-
pected incremental cost to design and widely commercialize (i.e., sell significant numbers
oy a highly energy efficient refrigerator. Each of these award types is described further
helow.

Basic award
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As a condition to participating in the manufacturer incentive program, all participating
manufacturers witl commit to the following:

< Design. butld, and commercialize one new energy efficient refrigerator model, such
that that refrigerator’s energy use witl be at least 20% more efficient® than allowed by
the project standard® for that model (see description of calculation method below); and

- Notexceed the average energy use target level for all of their production models on a
production weighted basis (see description of calculation method below).’

Zuch participating manufacturer that commits to the above will be guaranteed receipt of
funding cqual to the basic award. In addition, participating manufacturers may also re-
coive additional incentive funding, up to and including the principle award (further de-
scribed below). or additional basic funding. The additional basic funding will be awarded
in (hree or more awards of approximately RMBY 500,000 (860,000) to those manufactur-
ors that commit to the greatest energy savings relative to their existing product lines. Par-
ticipating manufacturcrs will bid packages of measures in RMBY 500,000 increments
{cach manufacturer may submit more than one package) that will reduce the total rated en-
cray use® of refrigerators they produce over the three year program tracking period (rela-
live to 1996, or for manufacturers that were not in existence prior to 1996, relative to their
first production year). Supplemental awards will be 1ssued to those manufacturers that
commniit to and achieve the greatest reductions.’

The number and amount of these additional basic awards will be determined by the final
suniber of participating manufacturers. For example, if the maximum number of 11
manutacturers each receives the basic award of approximately RMBY 1 million($120,000)
nasic award. then an additional $1830,000 will be available for diswribution from the $1.5
miliion basic award pool. This would allow three additional incentive awards of approxi-
matcly RMBY 300,000 (560,000) each.

Please note that this compares o the current average energy use of 22% below the project standard for
ihose models that exceeded the standard for the 1996 production year. Given the intensive training and
rechnieal assistance which participating manufacturers will receive. this requirement should therefore be
achievable by all participating manufacturers.

The project standard is linked to the proposed new Chinese standard allowance. Though the latter stan-
dard has not been adopted at the time of this writing and may be further revised prior to adoption. it is used
fiere anly For caleulation purposes and as a reference. The project standard is independent of the form in
which the new Chinese national standard is ultimately adopted. i
“ Alernatively. the documents provided to manufacturers may specify a comparable level of energy effi-
ceney i terms of the A-13-C ratng system currently under consideration for adeption in China.

" Rated energy use is daily energy use as tested and certified by a Chinese national testing agency.

v arder 1o recerve this additional funding, the recipient manufacturer must achieve energy efficiency gains
hovond those specitied i the minimum commitment above. For purposes of determining the recipient of
s award. toal energy saved widl include energy saved as a result of the manufacrurer’s efforts to achieve
the nunimum savings necessary to participate in the project. Reductions in total production-weighted en-
crov use are 1o be atributabie w redesign of existing models and/or production of more etficient models in
plice or less efficient ones, not to an overail reduction in total production levels. Similarly, manufacturers
whose production levels increase relative to the base year will not be penalized. This will be accomplished
by seating energy savings 1o tracking period production based on production-weighted average energy use
relative to target energy use tor base and target years (see section below regarding awarding supplemental
awards).
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Tarect enerev use calculation

The project’s target energy use allowance 1s calculated as follows for each model:
EU=M*AV + N

where AV is Adjusted Volume, M (the volume factor} equals 0.657, and N (the constant)
s 235,
9

Adjusted volume is calculated as follows:
AV =FVAF * FR + FF

where. FVAF (Freezer volume adjustment factor) is 2.15, FR is freezer volume, and FF is
fresh food compartment volume,

The above calculation can be made for an individual model, or used to calculate average
cnergy efficiency for a manufacturer’s entire production line. The following example
shows how the latter calculation is made for a hypothetical product line.

Totals/
Model BCD-| BCD-| BCD-| BCD-| BCD-| BCD-|Averages O
160 180 200| 220 240 260
Energy Use (kWly/Day) L1 L2 1.3 1.4 L3 L6 I. 35
Output {Thousands) 50 50 50 50 50 50 300
Production-Werghted  [20,07521,900[23,725(25,550({27,375(29,200| 147,825
Enuse (Mwh P. A. ) ‘

Total Volume 160 180 200] 220{ 240| 260 210
Freezer Volume (L) 50 60 70 &0 90 106} 75
Fridge Volume 110 120 130 140 150 160 135
Adjusted Volume 218 249 281 312 344 375 2960
Annual Enuse Allow- 378 3991 419t 440 461 481 430
ance :

Annual Enuse 402 438| 475 511 548 584 493
(kWh/Year)

Energy Use Relative To 6% 10%| 13%| 16%| 19%| 21% 13%
Allowance
Production-Weighted  [18,895{19,930{20,964(21,999|23,034(24,069| 128,891
Enuse Allowance (Mwh
P.AL)

Principle award

The principle award will be awarded to the manufacturer that designs and commits to
manufacture and market the refrigerator that delivers the greatest total energy efficiency
cams and carbon emissions reductions for the amount of the prize, as follows:

(LF China Refrigerator Project Page 102



Total energy etficiency gain = Unit energy cfficiency gain * Sales commitment
The sales commitment shall be for any four consecutive quarters within a three-year period
afler the award is issued. Energy efficiency gains will be measured relative to the new
- proposed minimum efficiency standard, as follows:

Unit energy efficiency gain = (Baseline energy use) - (Actual energy use).

Actual energy use will be rated energy use as calculated by a national testing agency in
"hina in accordance with national testing standards. Baseline energy use is calculated as

EU=M*AV +N

where- AV is Adjusted Volume, M (the volume factor) equals 0.657, and N (the constant)
is 233.

Adjusted volume is calculated as follows:
AV =FVAF *FR + FF

where FVAF (Freezer volume adjustment factor) is 2.15, FR is freezer volume, and FF 1s
(resh food compartment volume.

[n addition, the proposed refrigerator model must meét the following requirements.
the unit must be a refrigerator-freezer;

totai (unadjusted) volume must be greater than 700 liters; and

the unit must be certified to meet both Chinese and international safety standards."

Funds for the award will be issued after the sales target is met for the energy efficient
model which the winning manufacturer proposes. The principal award recipient shall not
receive a basic award in addition to the principal one.

Proeram budget by fundine source and activity

Element GOC | Local | Bilat- | GEF | Total
E eral
Basic/supplemental - - -

award pool 1,500,000(1,500,000
Principle award - - R

1,000,000(1,000,000

Manufacturer work- 100,000 - - - 100,000
shops
Program total 100,000 - -

2,500,000(2,600,000
Note: Program implementation support, bid evaluation, bid results tracking,
and program evaluation will be funded under Objective 3.

"The tnternational safety certification may be either UJ.S., European Union, or Japanese.

GLEF China Refrigerator Project : Page 103




Awardine supplemental awards

As described 1n the body of the program description, there will be at least three S60,000

supplemental basic funding awards, based on a total of 12 participating manufacturers.

These three awards will be issued to at least three separate manufacturers. If there are

fewer than 12 participating manufacturers, more basic incentive funding will be available p
for distribution as supplemental awards. For exampie, 1f only a total of 11 manufacturers {)
parlicipate in the program, 10 basic $120,000 awards will be issued, leaving a total of

S300.000 available in the basic award pool for five supplemental awards. Up to two of

ihosé additional supplemental awards may then potentially be 1ssued to manufaciurers who

have already received other supplemental awards. The formula to determine how many of

the supplemental awards shall be issued to separate manufacturers is (Total number of

supplemental awards) divided by two and rounded up to the greater of the nearest whole,,

number or three, such that at least half and no less than three of the supplementai awarc‘i__fs:gf

wiil-be distributed to separate manufacturers. The purpose of this approach is to ensure™:.
some-broad distribution of those awards while still allocating awards on the basis of cost
clfectiveness,.rather than to allow their concentration solely in the hands of one manufac-

{LIEer.

Supplemental award scaling svstem /i)'

Reductions in total production-weighted energy use must be attributable to redesign of
existing models and/or production of more efficient models in place of less efficient ones,
not to an overail reduction in total production levels. Similarly, manufacturers whose pro-
duction levels increase relative to the base vear should not be penalized. This can be ac=*
complished by scaling energy savings to tracking period production, based on production:
weighted average energy use relative to target energy use for base and target years, calcu-
lated as follows:

Scaled energy savings = (Change in Performance Delta) * (Program Year Target En-
ergy Use)

where (Change in Performance Delta) = (Base Year Performance Delta) - (Program Year
Pertormance Delta)., and (Performance Delta) = (Energy Use)/(Target Energy Use Allow-
ance) -1. A Performance Delta (PD) greater than zero indicates that the model in question
(or the production-weighted average of the models in question) consume more energy than
permitted under the target energy use allowance. PD tess than zero indicates that the
model or models in question are more efficient than the target energy use allowance.

This calculation and the reason for it are illustrated in the table below. The calculation can
he made for a single program year, or for several, since it is not dependent on absolute
production levels in either the base or program years.

In this example, Bid | shows nominat energy savings. These savings are however entirely
attributable to a decrease in production -- the units produced were actuatly identical in en-
croy use to those produced in the base year. Bid 2. on the other hand, improved energy
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performance relative to the performance target by 10%, but shows negative savings due to
mereased production levels. The scaling calculation corrects this, showing what the total
chnergy savings given current production levels. Simultaneously, this calculation method
carrects any effective volume penalty which manufacturers would otherwise be subject to
for increasing their average refrigerator volume relative to the base year. Market research
has demonstrated that this increase in consumer demand is a pre-existing external market

trend. and it is therefore not the project’s goal to attempt to counteract this trend.

Supplemental Award Scaling System

ltem Bid 1 Bid 2
Base year production 100,000 100,000
Base year energy use 56,210,000 53,653,000
Base year target energy use allowance 51,100,000 51,100,000
Performance delta 10% 3%
Program year(s) production 50,000 150,000
Program year(s) energy use 28,105,000 72,817,500
Program year(s) target energy use allow- 25,550,000 76,650,000
ance

Performance delta 10% -5%
Nominal energy savings 28,105,000 (19,162,500}
Cnergy efficiency gain - 10%
Scaled energy savings - 7,665,000

This approach will also be used to evaluate separate measures proposed by manufacturers
lo improve the efficiency of individual models, since manufacturers may submit and re-
ceive funding for more than one proposal.  Each of these measures will be evaluated in
(erms of its effect on the manufacturer’s average scaled production-weighted energy effi-
ciencv, as shown m the example beiow.
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Evaluation of measures based on improving individual models

Model BCD- : BCD- | BCD- | BCD- | BCD-| BCD- | Totals/
160 180 200 220 240 | 260 | Aver-
ages
Energy Use (kWh/day) [.10 1.20 .30 1.40 1.50 1 1.60 | 1.35
Annual Enuse 402 438 475 5t1 548 | 3584 493
(kWh/year)
Base Year (1996) Out- | 50,000 | 50,000 | 50,000 | 50,000 50.000(300.00
Pt 50,000 0
Production-weighted 20,075 | 21,900 | 23,725 | 25,550|27,375 147.82
Enuse (mMWh p.a.) 29,2001 5
Total Volume 160 180 200 220 2490 260. 210
I"reezer Volume (L) 50 00 70 80 20 100 75
Fridge Volume t10 120 130 140 150 160 [35:
Adjusted Volume 218 249 281 312 344 | 375 296
Annual Enuse Allow- 378 399 419 440 461 | 481 430
ance
Delta 6% 10% 13% 16% | 19% | 21% | 15%
Production-weighted 18,895 | 19,930 | 20,964 | 21,999 (23,034 128,89
Fnuse Allowance 24 069 l
(mWhp.a)
Program year produc- 25,000 | 25,000 | 50,0001 73,000 125,00 1400.00
1on 100,00 O 0
0
Program year energy 10,038 | 10,950 | 23,725 | 34,979 |50,214(48,138
Lse 178,04
3
Program year target cn- | 9,447 | 9,965 | 20,9641 32,999 40,068
crav use allowance 60.172(179.61
‘ 3
Delta 6% 10% 13% 6% 9% | -20% | -1%
P Nominal energy sav- 10,038 | 10,950 - (9,429) 1(22.83 |(18.93
lings 9) 8) (30.218
)
Scaled energy savings - - - 3,346 | 4.536 32,745
24,863

Note that of the six models in this sample production line (the same models in the example

ubovel. the manufacturer is only planning to upgrade three. If this is the manufacturer’s
entire current and planned production line, the combination of these measures will allow
the manufacturer to meet both of his basic project requirements: average production-

weichted lleet etficiency has reached the target energy efficiency level. and the manufac-

turer has developed or modified one new model that exceeds the project target by 20%.
Assuming however that the manufacturer had other models that aillowed those require-

ments to be met and that the above model improvements were under consideration solely
m cenjunction with the supplemental award bid, the manufacturer could propose all three
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moxified models as a package for possible supplemental funding, or could propose them
individually. or could group them in two separate proposals. For example, submitting all
three measures as a package would maximize the manufacturer’s chance of receiving one
supplemental award. but would forgo any possibility of receiving a second award.

T'he above manufacturer might bid the BCD-260 and BCD-220 together as one package,
and the BCD-240 as another. Evaluation would be based on energy savings committed to.
hased on the fleet average times projected output (as calculated above and in the previous
table). Upon impiementation, the manufacturer would still be free to react to changes in
the market or technological advances by substituting other models or changing production
levels. so that the average fleet efficiency gain and the production level might change.
This would be acceptable and that manufacturer would still be in compliance with its
commitiment, as fong as the total energy savings commitment was still met.

Please note that the supplemental award is based on gains relative to actual base vear en-
crav efficiency, not on average fleet levels relative to the baseline as with the baseline
award. These two approaches are different, but not contradictory. The baseline award en-
caurages and provides incremental funding for average energy efficiency gains up to and
including a set minimum level. The supplemental award encourages and provides incre-
mental funding for cost effective efficiency gains beyond that level, since manufacturers
have an additional incentive to bid efficiency upgrades up to and including the marginal
cost of each award (560,000).

That the basic and supplemental awards potentially (but don’t necessarily) overlap (.., a
manutacturer might bid some or all of the same measures for the supplemental award that

© it commits to undertake in order to meet the baseline commitment) effectively provides

additional possible funding to those manufacturers whose model lines require the most up-
crades. which correlates with the higher incremental costs of those manufacturers. Fur-
thermore. since all participating manufacturers must commit to the target energy efficiency
level. all manufacturers who bid have an incentive to bid at least that level of efficiency
cains for supplemental funding. Please note also that the principal award winner is
awarded the principle award and does not receive the $120.000 basic award in addition to
the latier. However, the principal award winner may compete for and receive supplemen-
Ll basic awards.

T4 Refricerator retailer incentive program

Dealers und sales personnel have determinative influence on the consumer’s purchase de-
cision. Theretore, it is crucial to provide dealers and salespeople with the necessary
knowledee and information materials to introduce energy efficient refrigerators to the pro-
spective purchaser.

{iiven the current low penetration rates of energy efficient refrigerators. market research
conducted under the PDF (see market research report attached in the supplemental materi-
als annex ol the GEF brief, Annex 4.5) demonstrates that it is also necessary to provide
retailers with direct incentive to sell energy efficient models, thus reducing dealers’ and
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siales personnel’s perceived risk and opportunity costs to market such products. The dealer
incentives developed to address these issues under this activity include:

« cash awards for individual sales staff for the most energy efficient refrigerators sold
during a particular period;
« cash awards to stores and dealerships for the most energy efficient refrigerators sold
during a particular period;
» non-cash awards such as free merchandise and travel; and P
« other forms of recognition (e.g., plaques, program memorabiiia, awards, etc.) for indi- '\D
vidual sales, stores. and dealerships for participation in the program and achieving
sales targets for energy efficient refrigerators."

Direct program costs including program development and administration are shown in the
table below for an initial pilot program in five target cities, followed by a three-year na-
lonwide rollout: L

Program Budget for Dealer Incentive Program (in USD)

- Cost [tem Number Unit Unit Cost Total Cost

Pilot program top salesperson 5 people S1,000 35,000
- (one winner per contest) ‘O
Pilot program second prize (4 20 people $100 $2,000
winners per contest)
Piiot program top store (one 3 stores 53,000 $25,000
WINNEer per contest)
Pilot program award din- 5 events $2,60012 513,000

ner/workshop {for 5 separate
contests in 5 cities)

Regional program top salesper- 24 people S1,000 524,000
son (one winner in each of 24
contests)
Regtonal program second prize 96 people S100 59,600
(4 winners per contest)
Regional program top store (one 24 stores 55,000 S120,000
winner per contest)
Regional program award dinner/ 24 events 52,600 $62,400

workshop (for 3 contests in each
of 8 regions) .
people 52,000 $6,000

(W5

National program top salesper-
SO {0Ne WiNner per contest)

¢ ush awards tor stores and mdividual sales staff per energy efficient refrigerator soid were considered and
rejected due to higher cost effectiveness of the activities described herein.
" Based on seven plaquesicertuficates at ¥100 each, ¥1,000 space rental, and workshop material and meal
costs ol ¥200 each for 100 participants on average for total workshop costs of ¥21,700 (US$2,600).
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@,

Cost Item

National program sccond prize
(4 winners per contest)
National program top store
National program award dinner/
warkshop (one per year)
Program adminisiration
Program development (including
pilot program administration)
Total

Number

LY S W

—_— 1)

Unit
people

stores
events

years
time

Unit Cost

$200

310,000
85,200

510,000
$20,000

Total Cost

52,400

530,000
315,600

530,000
520,000

§365,000

These.award levels. in conjunction with non-monetary recognition {plaques, announce-
ments. etc.), training. and supporting materials, should provide dealers and salespeople
with adequate incentives and capability to promote sales of energy efficient refrigerators.

Rased on China Statistical Bureau survey of 100 major stores, average store sales figures
are 200-300 units per month, According to a sales manager interviewed in conjunction
with preparation of the project brief, the peak seasons for the refrigerator sales (in
Guangzhou, one of the principle target markets) are May-August and January-February.
Sales at this representative large store in Guangzhou average 20 units per day during non-
peak periods, increase somewhat during the former peak sales period, and double during
the latter period. To take advantage of these peak periods, sales contests will be structured
lo end at the end of August and February respectively.’
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Annex 8: Project Srtrateg'y Schematic

GEF China Refrigerator Project

Page 110




Annex §: Project Strategy Schemaltic
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Attachment 1
Capacity Building for national execution

IKev consideration
Fneray efficient refricerator project is verv likely to be the first UNDP/GEF project exe- .-
cuted v national-cgmncy. FECO understands that if it decides to take the fesponszbu'!tv of
sational exceuting agency, it will be obliged to take overall resporisibility for the organi- _
sation and management of project activities, reporting, accounting, monitoring, and . .
cvedueation of project. for supervision of the implementing agents, and for the management U ;
e audit of the use ol UNDP/GEF resources. Bused on these considerations. FECO has

carcfilly reviewed the Annex A, the capacity building for execution: key considerations. It
Judlv undersiands the capacity needs listed in this annex. The following items lrs[ea’ below
ure FECQ's comments to key considerations in Annex A.

Technical capacity, _—
Comments: FECO has the required capacity to complete the tasks described in clause
"~ 1-3. FECO’s established facilities, accumulated know-how from executing MP, WB
.projects. makes it the appropriate and optimal choice to take these tasks. However,
~ considering the fact that project could be the first UNDP/GEF project executed by na-
tional agency, and we are not very familiar with concrete requirements and internal
 : procedures of UNDP, FECO needs more detailed information from UNDP for clause . . __*O
. 2. including format, due date, and other requirements concerned.

2. Managerial capacity ”
Comments: There 1s no doubt that FECO possesses this capacity. It has well-
qualified employees, who were selected through tough competition. It has accu-
mulated abundant experience in project management and coordination, and many
internal management and coordination procedures targeted at efficiency improv-
ing have also been established, particularly in the fields of planing, monitoring
and coordinating. However, to be better aware of the requirements from UNDP,
we would like to have some training on the use of some office software such as
Microsoft project and etc, and on the other detailed requirements of UNDP.

3. Administrative capacity
Ability to procure goods, services, and works on transparent and competitive ba-

Y
Comuments: Inside FECO, there is a special division dealing with procurement.
Hundreds activities of procurement worth US dollar of tens of millions have been
completed by FECO. To support this project, personals from this division will
also Join the execution work of this project. undertaking relative procurement
work.
Clause 1,2.3  No problem
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Ability to prepare authorizes and adjusts commitments and expenditures
Comments for clause 1: FECO has its own procedures for identifying vendors,
obtaining the best price, and issuing commitments. We would like to know in
more detail the requirements of UNDP in this regard.

Comments for clause 2: If we execute this project, necessary measures including
regular site visits will be conducted to track the progress of the activities in this
project, track and solve any problems emerged in the process of project execution.
Besides. spectal attention will be paid in the contract to avoid overspending
through some punish measures. We would like to know in more derail the re-
guirements of UNDP in this regard.

Ability to manage and maintain equipment
Comments for clause 1, No problem. Within SEPA, there is a property ledger
system for administration, which, in our view, is quite strict. We can use it for
reference and form the property ledger sysiem of the project.
Besides, property procurement is only a minor part in this project.

"Comments for clause 2. FECO will take the responsibility of recruiting domestic
experts. FECQO has won widely recognized reputation in this regard. With regard
to recruit international consultants or experts, considering UN specialized agen-
cies have comparative advantages to fulfil this task we may request UN special-
ized agencies to undertake this task.

Comments for clause 3. No problems within and outside FECO. Within FECO,
more staff wiil be distributed to this project to strength the procurement and fi-
nancial capacity. The current restructuring of SEPA provides FECO the best op-
portunity to do so. ,

Comments for clause 4. No problems, we will strictly follow the terms of refer-
ences and are willing to provide help to the experts whenever and wherever they
need.

5. Comments for clause 5. No problem

4. Financial Capacity

Ability to produce programme/project budgets
Comments for clause 1. Within FECO, there is a special division dealing with fi-
nancial issues. A working team within FECO will be formed, including project
officials, tinancial staffs and procurement staffs. Given the large number of proj-
ects executed by FECO, in terms of both financial and procurement management,
there 1s no reason to doubt FECO’s capacity in this regard. However, to be better
aware of the UNDP’s internal requirements, training in this regard is welcomed.

Comments for clause 2. No problem. we will do so.

Ability to ensure physical security of advances, cash and records.

Comments for clause 1. Absolutely no problem, we will certainty do so.
Comments for clause 2. FECO has an internal procedure in this regard. The dis-
bursement ol funds is strictly under control within and outside FECO. Without
authority of NPD, no disbursement can be made.

Ability to disburse funds in a timely and effective manner
Comments for clause 1. We’ll do so; training in this regard will be welcomed.
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Comments for clause 2. No problem, a reputable independent bank will be se- -
lected.
Comments for clause 3. We'll do so. Receipts are strictly verified within FECO.
More detailed information will be welcomed.

Comments for clause 4. No problem, training in this regard will be welcomed.
Comments for clause 5. We’ll do so. Training in this regard will be appreciated.

Ability to ensure financial recording and reporting
Comments for clause 1, no problem, training is welcomed so as to be aware of
detailed requirements of UNDP.

Comuments for clause 2, no probiem, we’ll do so.
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Attachment 2 INCREMENTAL COST/BENEFIT TABLE

('omponent

BASELINE

ALTERNATIVE

INCREMENT

Component 1: Com-
pressor Factory Conver-

ST0Nn

Giobal: Current com-
pressor designs neffl-
cient- more efficient
designs not available

Domestic: Producers
use existing designs

Cost: USS§1,579,500

Global: Compressor
manufacturers learn to
make efficient designs

Domestic: Producers
improve designs

Cost: US$2,432,000

Global: Chinese in-
dustrv able to design
more efficient refrig-
erators

Domestic: Efficient
compressors available
10 manufacturers

Cost: USS852.500

Component 2: Refrig-
erator Factory Conver-
si0ns

Global; Refrigerator
producers continue pro-
ducing inefficient de-
signs

Domestic: Manufactur-

ers use existing facil:-
ties and designs

Cost: USS$24,265.000

Global: Refrigerator
producers helped re-
design factories for
more efficient refrig-
erators

Domestic: Manutactur-
ers invest in production
of more efficient refrig-
erators

Cost: USS523,768,090

Global: Refrigerator
Producers shift to pro-
duction of efficient re-
frigerators

Domestic: New in-

vestments in new facto-
ries

Cost: USS1.303,090

Component 3: [ncen-

tve Programs

Globai: Producers and
sales staff lack incen-
tives to produce and seil
more efficient refrig-
erators and will not
make investments o do
50

Domestic: Sales of in-

efficient refrigerators
continues

Cost: US5660,000

Global: [ncentive sys-
tems induce refrigerator
preducers to produce
and sell more efficient
retrigerators

Domestic: Increased

sales of more efficient
refrigerators

Cost: USS3.753,000

Global: Marke: for ef-
ficient refrigerators
grows on supply side

Domestic: Producers

see economic value 1n
more efficient design

Cost: USS53.095.000

Camponent 41 Con-
sumer Education Pro-
aram

Global: Consumers
unaware of advantages
ot more efiicient mod-
els

Domestic: No sales of

more efficient refrig-
erators

Cost: US54.450.000

Global: Consumers
educated about costs
and savings of etficient
models

Domestic: Consumers
begin to buv more etfi-

cient refrigerators

Cost: USS7.434.940

Global: Demand-side
of market transformed

Domesiic: Market for
efficient models created

Cost: US52.984.940
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Component 5: Moni-
toring and Evaluation

Global: Information on
refrigerator perform-
ance & sales lacking
Domestic: No info re-
quired

Cost: US§335,000

Global: Information on
project activities is
available

Domestic: Adequate
monitoring

Cost: US$804,100

Global: Infgrmation on
transformation-of mar-
ket made avatlable
Domestic: Market
iransformation tracked
Cost: USS469.100
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L 204

Incremental Cost ¥Matrix (continued)

TOTAL PROJECT

Crlohal Environmental
Benetits

Barriers prevent the im-
provement of energy
efficiency in refrigera-
tor sector

Per houschold: 12.4
tons CQ- emitted due to

refrigeration over 15
years

20 million households:
Approximately 250
million tons CO»

Emissions over 13 vears

Barriers to improved
energy efficiency of
refrigerators removed

Per household: 7.4 tons
COn over 13 years

20 million households:
Approximartely 130
million tons CO9 emis-

sions over 15 years

Barriers removed—re-
frigerator market trans-
formed to more effi-
ciency modei

Per household: 5.0 tons
CO7 emissieons avoided
over 13 years

20 million households:
Approximately 100
million tons ¢O2

avoided emissions over
15 years

Domestic Benefits

Refrigeration for 13
years

Refrigeration for. 15
years

Avolded electric power
sysiem costs of 220
kWht'yr less electricity
consumption for 20
mitlion households

Increased competitive-
ness of domestic manu-
facturers in interna-
tional markets

Avoided electric power
systern costs of 220
kWh/yr less eleciricity
consumption for 20
million households

Increased competitive-
ness of domestic manu-
facturers in interna-
tional markets

{ axts

Per household: ¥3030
litecycle costs

Participants will spend
about $31.3m on facto-
ries and refrigerator
design

Per household: ¥4890
lifecycle costs

Project costs of
US$40.9 million to re-
duce barriers

Per householid: ¥140
lifecycle costs savings

Incremental project
costs of US$9.6 million
to remove barriers

(;LF China Refrigerator Project

Page 116




Attachment 3: Project Planning Matrix

LIRS
h53

Project Strategy

Objectively Verifiable
Indicators

Means of Verification

Assumptions

&

Development Goal:

i 'romote the adoption orf
| enereyeellicient designs
and teehnologies m the

b relviverator industry m

. China and build a do-
mestic market for high-
citiciency models

i. Market share ot'en-
ergy-efficient refrigera-
tors relative to less-
ctficient models

2. Number of dealers and
distributors that are
stocking and selling en-
ergy-elficient refrigera-
tors

3. Average etficiency
ievels for Chinese refrig-
erators relative io past
levels and to levels in
other countries

a. Market survevs

b. Information provided
by dealers

¢. Manufacturer produc-
tion and sales data

. Household refrie-
erators are g laree op-
portunity and prioricy

Jfor reducing green-

hotse gas emissions

« .
1. More-efticient refrig-
erator designs and an ex-
panded domestic market
for high-efficiency re-
frigerators will result in
reduced greenhouse-gas
erissions

ili. Availability of higher
efficiency models doesn™t
significantly influence
the purchased refrigerator
size {same size purchased
as baseline). or decision

to keep old refrigerato?-i)

service.
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Projeet Strategy

Objectively Veritiable
Indicators

Means of Verification

Assumptions

Project Purpose:

Reduce key market, tech-
nojogical. social. and
commereial barriers both
1o adoption of high-
ctficiency refrigerator
icchnology by manutac-

Carers and acceptance of
" high-clficient refrigera-

sors by Chinese consum-

HEN I

These barriers include:

4. More-etficient com-
pressors are not available
domestically

I, Consumers aren’t
aware of the life-cycle
benetits of energy-
citicient refrigerators

e Manutacturers uncer-
et 11 marker demand
CXISTS

J. Manufacrurer uncer-
minty over cost-
cifectiveness of new
rechnology
v..Consumers lack spe-
ifie intormation about

Chire-evele cosis of models

L Lack oi appropriate
standards

cu. No natonal certifica-

©tton of energy-etficiency

litbels

. Dealer reluctance to
<ok high-efficiency
modets '

1. Availability of energy
efficient compressors
domestically

2. Consumer under-
standing of benetits of
energy efficiency

3. Manufacturers antict-
pation of expanding mar-
ket for energy efficient
products

4. Manutacturers plans to
produce energy-etficient
modeis

5. Nationally certitied
energy-efficient label
developed

6. Labeling of new re-
frigerators (energy-
efficient refrigerators
sold carry labels giving
annual operating costs
compared to “average”)
7. New standards enacted
and implemented

8. Manutacturer antici-
pation of stricter stan-
dards in the future

9. Number of dealers
stocking new energy-
efficient models

10. Dealer incentive pro-
gram exiss

=

a. Consumer surveys

b. Manufacturer surveys
c. Dealer surveys

d. Market surveys

1. The rising price of
electricity towards a level
reflecting true costs of
production also increases
demand for energy-
efficient refrigerators

ii. Barrier-reduction ne-
cessity: market re-
sponses will be reduced
or delayed unless at least
these key barriers are
reduced

i1, Barrier sufficiency:
reduction of identitied
kev barriers to a suffi-
cient degree will resuli in
market responses: other
barriers not addressed by
the project are not critical
to achieving market re-
sponses.

iv. Barrier reduction
sustainability: consumer
awareness of life-cyele
benefits grows: standards
and labet programs re-
main in place: energy-
efficient technology re-
mains cost-eftective for
manufacturers: dealers
continue to promote en-
ergv-efficient models
Higher first costs not a
criical barrier

v, Higher first costs not
an absolute barrier. if
other barriers are re-
moved or reduced.
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Project Strategy

Objectively Verifiable
Indicators

Means of Verification

Assumptions

Outputs and Activities
(see below):

| 1. Compressor Factory
Technical Assistance

2. Relrigerator Factory
Technical Assistance

2. Incennve Programs

4 ¢onsumer Education
Program

3. Project Management.
Monitoring. and Evalua-
tion

I. Compressor factories
converted and able to
begin production

2. Refrigerator factories
converted and able to
begin production

3. Incentive programs 1in
place and operating

4. Consumer education
campaigns conducted

3. Project management in
place and operating;
project evaluations con-
ducted

a. Contractor/consultant
reports

b. Factory reports and
inspections

c. Samples of media re-
ports and presentations
d. Consumer surveys

€. Project management
and evaluation reports

i. Project budget suffi-
cient to produce these
outputs

11. Project management

equipped, trained. and - 7™

capable of producing
oUtputs

iii. Manufacturers are
capable of making the
necessary CONVersions
with appropriate techni-
cal assistance and {i-
nancing

iv. Labeling can be ap-
plied nationwide

v. All 12 major manu-
facturers can be targeted
vi. Pilot program of
dealer incentives can be

Pt

replicated nationwide \)
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