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= Project Background

« TheUS-China CFC-Free Energy-Efficient
Refrigerator Project wasinitiated in 1989 between
USEPA and SEPA. From 1989-1995, work was
conducted in the areas of:

. " 1989
1989 1995

— CFC substitutes research CFC
— Energy-efficient design options
— Prototype development

— Sdfety testing
— Field testing

= Project Background

L.

« CFC replacement demonstration was funded through Montreal
Protocol Fund ($3.5 million) received in two partsin June 1993 and
March 1995.

*« CFC 350

6 1995 3

« Initial GEF project development funding was received in March
1997 from the GEF s Project Preparation and Development Facility
(PDF) ($243,000).

* 1997 3

24.3

« GEF provided $9.6 million for market transformation (proposal
approved June 1998; the Project Document (= detailed
implementation plan required by GEF) was approved July 1999.
Implementation began Jan. 2000.

* GEF 960
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* Project Participants

« Chineserefrigerator and compressor manufacturers

« China State Environmental Protection Administration (SEPA) -- National
Executing Agency, project Advisory Committee (AC) member

« United Nations Development Programme (UNDP) -- GEF Implementing
Agency, AC member
. UNDP GEF AC

« ChinaMinistry of Finance (MOF) — GEF Country Foca Point, AC member

. GEF Country Focal Point AC

« SEPA Foreign Economic Cooperation Office -- National Implementing
Agency and home of Project Management Office (PMO)

« SEPA




= Project Participants

« United Nations Department for Economic and Socia Affairs
(UNDESA) -- International Cooperating Agency

. UNDESA

« China National Development and Reform Commission (NDRC)
— chief energy efficiency regulatory body, AC member

. AC

¢ China State General Administration for Quality Supervision,
Inspection, and Quarantine (AQSIQ) — issues energy efficiency
and other product standards, AC member

. AC

=. Project Participants

« ChinaNational Institute of Standardization (CNIS) — provides market assessment,
technology review, and economic analysis support to AQSIQ in energy use
standard development, and was lead participant in GEF project standards and
|abelling work

GEF

« China State Administration of Internal Trade (SAIT) — oversees retail sector; AC
member

. AC

« ChinaHousehold Electric Appliance Association (CHEAA) — lead participant in
variety of project activities; liaison to industry; maintains project Information
Center and website

« ChinaHousehold Electric Appliance Research Institute (CHEARI) — helped
develop demo project prototype, provides project technical support and product
testing capability

= Project Participants

« ChinaCertification Center for Energy Conservation Products (CECP) —
responsible for Chind s endorsement level and will manage information
label; key participant in mass procurement program

« Collaborative labelling and Appliance Standards Program (CLASP) —
key participant in standards and |abelling work

« CLASP —

« University of Maryland Center for Environmental Energy Engineering
(UMd CEEE) — intensive long-term refrigerator design training location

« National and international experts and contractors hired to support
implementation of the project.

= GEF Project Approach GEF
+  Nine barriers were identified to widespread adoption of energy efficient technologies.

- Lack of awareness of the lifecycle economic benefits of high-efficiency
refrigerators

- Lack of reliable, comparative information available to consumers about specific
models.

- Manufacturer uncertainty about market demand for high-efficiency models

- Manufacturer uncertainty about cost-effectiveness of high-efficiency models

- Lack of expertise in energy-efficient refrigerator design.

- Higher-efficiency compressors are not available domestically.

- Dealer reluctance to stock or promote high-efficiency models

- Lack of an appliance recycling program.
- Lax efficiency standards.

= GEF Project Approach GEF

« Two basic approaches were
identified to overcome these
barriers.

— Technology push

— Market pull

= Market Transformation

1
Technology Market
Push Pull

N4

MARKET TRANSFORMATION




=  Project Budget

Activity GEF Co- Total
financing
1. Compressor Factory Technical $352,500 |  $1,579,500 |  $1,932,000
Assistance
2. Refrigerator Factory Technical $1,503,090 | $24,265,000 | $25,768,090
Assistance
3. Incentive Programs $3,595,000 $660,000 | $4,255,000

4. Consumer Education Program $2,984,940 |  $4,450,000 | $7,434,940

5. Project Management, Monitoring |  $1,181,470 $335,000 | $1,516,470
and Evaluation

Total $9,617,000 | $31,289,500 | $40,906,500
* GEF target cost effectiveness (CE) =
(,, \) $0.0001/kWh energy saved, $0.10/ton CO2
$0.0001/kWh
$0.10/ton CO2

» Actual CE will probably be even better.

= Incentive Program

Incentive funding
money to give project
participants and
incentive to take the

actions we want them to
and cover their
incremental costs to do
0.

“Incentive Program Budget

Three inter-related programs, with links to each other and
other project activities.

Refrigerator Manufacture Incentive $2,500,000
Program

Compressor Manufacturer Incentive $500,000
Program

Retailer Incentive Program $445,000
Other programs $150,000
Total $3,595,000

TRl o) BR L TRQISF ISR

=Incentive Program Timeline

Refrigerator Manufacturer Incentive Program

« Program Introduction

* Award Types

* Basic Award

« Principa Award

¢ Supplemental Award

« Energy Savings Calculation

* Program Results

= Program Introduction

« Program goal: encourage and provide funding for
manufacturers to design and build energy efficient
refrigerators

Total award pool $2.5 million.

. 250

Originally budgeted for 12 manufacturers, but...
. 12




e Refrigerator Manufacturer Incentive Program

— E i .

=
=

Four more refrigerator manufacturers than originally anticipated
requested admission to the project, for atotal of 16
manufacturers representing ~90% of production and sales.

4 16
0

@

Award Types

"+ Basic award: 16 awards of US$60 (for smaller 8 manufacturers) or $120,000 (for

larger manufacturers) each awarded to each participating manufacturer.
. 16 60 8 12

*  Principal award: total award of $US 1 million (including basic award) awarded to
the manufacturer who commits to and achieves the greatest total energy savings
(relative to the standard) over a 12 month period for asingle rew energy efficient
model refrigerator-freezer (BCD-200+)

. 100 12

(BCD-200+)

*  Supplemental awards: three awards of US$60,000 each awarded to manufacturers
that commit to and achieve the greatest energy savings relative to their base year
energy efficiency.

. 6

= Energy Savings Calculation

e Target energy savingsis calculated based on
refrigerator and freezer volume.

¢ Cdculation formulais
based on the new
minimum energy E
standard.

Energy Savings Calculation

« The principal award will be awarded to the manufacturer
that designs, manufacturers, and markets the refrigerator
that delivers the greatest total energy efficiency gains and
carbon emissions reductions for the amount of the prize, as
follows:

Total energy efficiency gain =
Unit energy efficiency gain * number of units produced and sold
x
Unit ener gy efficiency gain =
(Allowable energy use) - (Actual energy use)

. Refrigerator Manufacturer Incentive
Program Results

* The Refrigerator Manufacturer Incentive Program was carefully
timed to follow the technical training, and alow for large-scale
Broduction and sales of new, energy efficient refrigerators to

enefit from the simultaneous consumer education campaign and
issuance of the energy efficiency label. Intense competition and
lobbying by leading manufacturers over the principal award
necessitated alonger review process than expected, which
delayed finalization of the award contract for several months.

L.

Refrigerator Manufacturer Incentive
Program Results

The Project Management Office (PMO) overcame these difficultiesand issued
the award to the party to Kelon, based on the strength of Kelon'shighly
detailed proposal (including monthly and regional sales breakdowns and a
detailed promotional plan) and the ambitious energy savings and CO2
emissions reductions proposed. K elon committed to produce and sell one
million super-efficient refrigerators during the 12-month contest period, such a
large new product debut that competitors complained it was unrealistic.

12
100

Themodel Kelon pro
68 FR compartment, based on which the BCD-209 is allowed to consumer
1.29 kWh/day. It's actual energy useis 0.42 kWh/day, for energy efficiency
savings of 0.87 kWh/day or 67%, making it one of the most energy efficient
refrigeratorsin the world.
BD 209
1.29 kWh
0.87 kWh

, the BD-209, has a 141 litre FF compartment and

BCD-209

0.42kWh 67%
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. Refrigerator Manufacturer Incentive
Program Results

Kelon and the backup award recipients will receive up to a 15%
credit for the delta between wholesale and final consumer sales,
such that if Kelon meetsits 1 million unit target for salesto
retailers, up to 150K may still bein retailer hands and not yet sold
to final consumers. In order to encourage further promotion by
Kelon of energy efficient refrigerators and long term sales gains,
Kelon may receive another 5% sales credit if 50% of their
advertising during the promotional period is EE-related, and
another 5% if consumer awareness is raised by at least 10% points
during that period.

15%

100 15

L.

. Refrigerator Manufacturer Incentive
Program Results

After the first 6 months of the 12 month sales period (Sep. 2004-
Feb, 2005), Kelon has produced and sold 442K super efficient
fridges, making it on track for meeting it’s sales god, particularly
given the upcoming hi g{h sales season is April-August, which
usually accounts for at least 60% of total annual sales.

12 6 2004 9 2005 3

44.2
4 8

60
The three supplemental award recipients (Haier, Xinfei, and Kelon)

have made significant energy efficiency commitments as well and
are moving towards completing them.

= Compressor Manufacturer Incentive Program

Program Introduction

EIDONPERER
Award Types { !
Calculation Method " ‘
Program Results OOa

1/10 hp through 1/4 hp.
N/B/S
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.. Compressor Incentive Program

« Provideincremental cost funding for energy efficiency
improvements in compressors.

« Give compressor manufacturers an incentive to acquire or
develop energy efficient compressor technology.

« Total $500,000.

Award Types

- 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) by then end
of 2003;

- 40

2003
COoP

- Secondary award of $100,000 to the manufacturer that
commits to develop or acquire and commercialize the second
most energy efficient compressor technology (or, this award
can be divided between two manufacturers if their scores are
within 3%, which is what happened).

- 10

b=

Compressor Award Formula

In order to encourage adoption of energy efficient technology for each of the
two substitute refrigerant types, potential awardees for the secondary award
will receive a COP bonus of 0.05 if the substitute refrigerant technology
proposed differs from the one proposed by the principal award winner.

COP 005
The compressor technology developed or acquired (e.g., viatechnology
transfer license from an international vendor) may consist of asingle 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:

CopP
140

(COP of compressor — baseline COP of 1.4) multiplied by the

Potential market for compressor (s) of that sizerange

CcopP 14 x




- . - Compressor Incentive Program Results
= Calculation Method

« Three winning manufacturers were selected and committed to develop new lines of

more energy efficient compressors. Huangshi Dongbei won the main prize, $400K,
Formula Model1| Model2| Model3 | Modeld with a package of 18 highly efficient compressors, with COPs ranging from 1.5 to
Compressor power (W) 120 130 140 150 1.72. Wanbao and Jiaxipera won the secondary prizes (350K each), Wanbao with a
package of 15 EE compressor with COPs from 1.5 to 1.73, and Jiaxipera with a
Compressor COP cop 170 160 160 156 p kSPe of 10 EE compressor with COPs from 1.55 to 1.75. Though the three
Performance delta (PD) PD = COP - BCOP 030 020 020 015 manufacturers’ packages were close in terms of COP, the greater number of models
developed by Dongbel covering a greater share of the refrigerator market (which the
Market potential (MP) (%) MP 34% |  126% 69% | 114% program was structured to encourage) made Dongbei the winner. The three
A manufacturers will roll out 43 new models with average COP improvement of 16%
Weighted market potential (%) WMP =W * MP 17% 6.3% 35% 5.7% (individually, Dongbei 9%, Jiaxipera 3%, and Wanbao 35%, because Jiaxi
Production capacity commitment (10°4) PC 30 50 100 200 baseline models were already highly efficient, and Wanbao's much less so).
Projected total annual production (10°4) PTAP 1000 1000 1000 1000 3
Market capacity potential (%) MCP = PC/PTAP 3% 5% 10% 20% Huangshi Dongbei o 40 18 COP
Modified market capacity potential (%) MMCP = MIN(MCP, MP) 3% 5% % 11% 155N1'72 Wanbao O‘gaXI paals~.173 Jaxipera 10 5 v(\%nga:
Weighted market capacity potential WMCP = W * MMCP 15% 25% 35% 5.7% 1.55~.175 3 COP Dongbeis 3
Total market potential (MP) (%) TMP = WMP + WMCP 3.2% 8.8% 6.9% 11.4% COP 16% Dongbei 9%, Jiaxipera 3%,
Score PD * TMP * 10" 96 176 138 171 Wanb@ 35% Jiaxi pefa cop Wanb@ cop

., Compressor Incentive Program Results

= Retailer Incentive Program

« Based on site visits and data collected from the bid winners, manufacturer
commitments to increase compressor EE have been met or exceeded. According to
independent test results, Huangshi's top model reached COP 1.90; Wanbao's and
Jiaxipera's top models reached 1,80 and 1.76 respectively. Through this Prggram and
the technical training which the project provided, average compressor efficiency for
all compressor company project participants has improved from COP 1.0 in 2000 to
COP 1.3 as of mid-2004.

Huangshi COoP
1.9 Wanbao COoP 1.8 Jiaxipera COoP 1.76 cop

2000 1.0 2004 13.
« Al three of the bid winners met commercidization goals, with significant sales by
Jiaxipera and Huangshi (331K and 755K high efficiency units respectively).
. 3 Jiaxipera  Huangshi
33.1 75.5

= Retail Incentive Program =  Retailer Awards

« Appliance retailers are crucial in refrigerator marketing, so China Energy Efficient Number Amount Total $ -
Refrigerator Project includes significant funding for a Retailer Incentive Program. =R
: First prize 1 $25,000 $25,000 e g
« Direct cash payments of over $250,000 awarded on a competitive basis to winning J
stores and individual salespeople. Second prize 5 $10,000 $50,000 o
. 25 g
« Additional funding of about $200,000 for program administration, an Award Third prize 10 $2,000 $20,000
Workshop, retailer education, purchaser awards, and in-store consumer education
materials. Honorable mentions 20 $1,000 $20,000
. 20
Knowledge = Retziler Education Total/average / 36 $3,194 $115,000 '__,_ﬂ!
Information = In-Store Promotional Materials

Incentives = Retail Incentives

First place won by Shanghai Commercial Center ( ).




= Salesperson Awards

Number Amount Total $

First prize 1 $10,000 $10,000

Second prize 5 $5,000 $25,000

Third prize 25 $2,500 $62,500

Honorable mentions 50 $100 $5,000
Total/average  / 81 $1,265 $102,500 —"ﬂi!
First place won by MaHaiming ( ) from Beijing. '-ai*'

Purchaser Awards

i Numbe | Amount | Total $ :
r T
First prize 1 $10,000 | $10,000 w
Second prize 10 | $1000 | $10,000 —
Third prize 50 $100 $5,000

Honorable mentions | 1000 $10 $10,000

Total/average  / 1061 $33 $35,000

Designed to give purchasers and additional incentive to buy EE fridges, and collect additional
information (atotal of 12,892 information forms were submitted).

12892
Based on Chinese government regulations, the first and second prize amounts were not approved and
had to be reduced to RMBY 5,000 (~$600). The number of awards was increased from 11to 33in
order to keep the total budget the same.
5000
600 11 33

= Retailer Incentive Program Results

* The program subcontractor (CHEAA) was selected in
December 2003.
e 2003 12

« 57 top nationwide retailers were recruited to participate in the
program, all of whom signed contracts committing themselves
to achieve program goals. A saes data collection system was
established and in-store ad materials were sent to each retailer.

. 57 57

= Retailer Incentive Program Results

« Retailer education was completed in April 2004. 200
salespeople received training.
e 2004 4 200

* The Retailer Incentive Program contest was conducted May
1throuet]:]h October 31, 2004, after which the Awards Workshop
was held to issue incentive funding awards. Participating stores
and salespeople were responsible for sales of over 35,000 top
rated energy efficient refrigerators.

. 2004 5 1 10 31
35

= Overall Project Results

« The project obtained commitments from each participating
refrigerator manufacturer to (i) design one new top rated-
equivalent (consuming <55% of the current energy use
standard), (ii) improve average refrigerator energy efficiency
by at least 10%, and (iii) to invest at least 10% of their
advertising budget in promoting energy efficiency Based on
site visits and other communications with manufacturers, all
of these requirements will be met or exceeded.

1
55% 2 10 3
10

= Overall Project Results

« Production and sale of top rated
energy efficient refrigerators
(consuming <55% of current
energy use standard) increased
from less than 360,000 unitsin
1999 to 4.8 million unitsin 2003.

55% 1999 36
2003 480




=. Overdl Project Results

« Participating refrigerator manufacturers improved
average energy efficiency gains from 79.4% of the
minimum standard in 1999 to 61.1% in 2003 for
average efficiency improvement of 23%. Production
and sale of top rated energy efficient refrigerators has
significantly increased, and a number of
manufacturers are now producing amajority (or even
80-90%) energy efficient products.

1999
79.4 2003 61.1
23

80 90

=. Overdl Project Results

« Theoveral project goa of 20 million EE
fridges sold, lifetime product emissions
reduction of 100 million tons CO2, and
energy savings of 66 billion kwh will be
exceeded by afactor of two or more. Cost
effectiveness will likely reach lessthan
$0.05/ton CO2.

. 2000

1000 660
kwh
$0.05/ton CO2

Note: Er energy

energy use for 20% of the projected market (~2 million refrigerators/year)

for 10 year project impact period at conclusion of and following project and
assumed 15 year average productlife, 40% average elfic

gain for 20% o the fleet represents average fleet wide efficiency gan

89%. Actual efficiency improvement achieved 1999-2003 as almost three

times that amount.

= Key Lessons Learned
* The China Refrigerator Project has demonstrated
that financial incentives, in conjunction with other
aspects of a comprehensive market transformation
project, can yield significant benefits and impacts
relative to single-activity based projects.

= Key Lessons Learned

¢ Thekey in acomprehensive
market transformation project is
to carefully plan and coordinate
activities, and to ensure that all
stakeholders are involved in both
project planning and execution.

= Information Sources

* General project information is available at the China
Refrigerator project website http://www.r-
gefchina.or g.cn/news/en/admin.asp (mostly in Chinese).

* The demonstration project technical report Sno — US CFC-
Free Super-Efficient Refrigerator Project Progress Report:
Prototype Design & Testing, Summer 1997 and technical
information regarding the prototype are available at
http://www.epa.gov/appdstar /appd.

CFC

1997 http://www.epa.gov/appd:
Copies of the project proposal and
status reports are available at
http://www.gefweb.org.

http://www.gefweb.org




