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B From 1980 to 2014, the uivarni PUPUIDUUIT T UL HILieds>ed ol L. innnon 1o 749 million,
and the urbanization rate grew roughly by 1.02% annually, from 19.4% to 54.8% (NBS 2013 and
NNUP 2014)

B From 1996 to 2012, total commercial floor space in China increased from 2.8 billion m?to 8.3
billion m? (BEERC 2014)

B |n 2012, China’s commercial buildings consumed more than 182 million tonnes coal equivalent,
accounting for 26.4% of all building-sector energy use (BEERC 2014)

B A study done by the Energy Information Administration (EIA) projects that commercial building
energy use will increase by 2.7% per year in developing countries between 2007 and 2035
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Background-li

the MOHURD issued an energy-
efficiency standard for hotels (GB50189)

the standard was revised to
include other types of commercial
buildings. All new buildings are requested
to be more efficient than a baseline
of 1980s building characteristics.

the latest proposed revision
would be more than the 2005
standard, i.e., equivalent to more
efficient than the 1980s baseline.
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During China’s 12th Five-Year-Plan, aim
to retrofit of commercial
buildings , reducing
energy intensity in ordinary commercial
buildings (< 20,000 m?) by and in
large-scale commercial buildings (>
20,000 m?) by

selected 4 cities to carry out pilot
commercial-building energy-efficiency
retrofit programs >
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Table 1. Four-city pilot commercial-building energy-efficiency retrofit program

Policy details
Requirements
Floor area target v Minimum 4 million m* floor area
Time schedule target v" Completed within 2 years Central govern ment’s
Energy saving target v" Energy performance enhanced by 20% policy
Subsidy
Subsidy amount v" 20 RMB/m? for 4 million m? (80 million RMB/city)
Subsidy payment v' 60% prepaid, 40% after inspection

Table 2. Basic information on pilot cities and progress of energy-efficiency efforts

Program details Tianjin Chongqing Shenzhen Shanghai
1 Pilot start date 8/2011 8/2011 8/2011 8/2012
| FEE R LKA 2 Site investigation period 12/2013 1/2014 3/2014 4/2014
3 Location north southwest south east
4 ) hot summer  hot summer hot summer
Climate zone cold

cold winter ~ warm winter  cold winter

5 Planned retrofit floor area

(million m?) 5.80 4.44 7.78 4.00
6  Current percent progress 64% 78% 60% 58%
7  Total demonstration projects 140 185
8  Projects begun or completed 68 109 46
9  Social investment (million RMB) 24287 >300,00
10 Average energy savings =20% =20% ~14% =20%
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Implementation Procedures & Organizational Structures

Implementation procedures

| —=# Possible support subject Energy-saving diagnosis &
e ]m; ;I-.l.bi;t-l- 2 Retrofit schemi: Development T
Building owner Application report submission 1 NO g
EMC v z
The third party pre-audit =
Authorities concerned & Experts review and assess é

v YES
Approval demonstration ]

Experts committee

[ Construction department
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Third party audit agency Perform construction procedures | ‘E
Financial department — L - 'E-
Retrofit implementation E‘

SRy -‘ _________ & Process quality management z
"""""""""" [ &
Subsidy installment ' ¥\ "\, _ % |

l First installment = Retrofit completion & acceptance

4 YES

The third party post-audit after

I Second installment

| Third installment test running for several months
y YES

End demonstration |
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Table 3. Program organizational structure in the four pilot cities

* EMC — energy management company

Tianjin Chongqing Shenzhen Shanghai
Dominant influence on
progress — market vs. government market mixed market
government
Dominant channel for
collecting demonstration government market market market
projects
Dominant retrofit entity owner EMC* EMC* EMC*
Shanghai NNNGEIE 3% Shanghai [ 10 U] 33%
Shenzhen |INENGSTEEINEN 63% Shenzhen NG 14%
Chongqing NG 31% Chongqing |67
Tianjin [HSSE 85% Tianjin  [JISSEN 85%
0% 20% 40% 60% 80%  100¢ 0% 20% 40% 60% 80% 100%
mmarket © government u retrofit by EMC retrofit by owner

Figure 2. Demonstration project source Figure 3. Retrofit entity distribution
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N subsidy intensity (RMB/m2)
. . . . 4
‘ O Supportive local policies are vital to the success of ) 80 L ob
| the pilot cities” demonstration projects. | Tianjin ——
I il = ::;____‘ SS(EMC) R —
| O Inresponse to the central government subsidy of 20 30 | h “SOEMO)  Shenzhen ——
! RMB/m2 retrofitted, the four cities each developed I 20 | 21 20 06— il
. . . . . ]750—&
individual financial support /] =
————E—— E—— EE—— T T EE—— E—— — —— — —
1 ] | 1 1 | 1 » cnergy-saving rate (%)
0 5 10 15 20 25 30

Table 4. Subsidy policies in the four pilot cities Figure 5. Relationship between subsidy and energy savings in the four pilof cities

Tianjin Chongqing Shenzhen Shanghai

Subsidy subsidy proportion (%)
Total local finance matching A
- 20 80 120 800
(million RMB) 100 |
Central subsidy : local subsidy 1:0.25 1:1 1:1.5 1:1 II Tianjin  ——
Energy-saving threshold 80 - Chongqing s
Demonstration threshold 20% 20% 10% 20% €0
Subsidy threshold 20% 10% 10% 20% s Thentien ==
0 -
Total subsidy intensity (RMB/m?) Shanghai
Minimum amount 20 175 21 20 30
Maximum amount 20 40 42 80
Subsidy installments 3 2 3 2 p "
! - = ' — » subsidy disburse
First installment 30% 50% 30% 50% demonstration project retrofit completed and retrofit operational and
Second installment 30% 50% 50% 50% approved approved verified for several
Third installment 40% 20%

Figure 6. Subsidy installments in the four pilot cities
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17.5, when 10% < energy saving rate < 20%
35, when 20% <= energy saving rate < 25%
40, when energy saving rate = 25%

subsidy amount _
(RMB/m2)

{ 0,when energy saving rate < 10%
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subsidy amount = 42 (RMB/m2) = retrofit floor area (m2) = a

energy saving rate g
o« {———g'—g‘y——g———,when 10% < energy saving rate < 20%
-_— 0

1 when energy saving rate = 20%

0, when energy saving rate < 10%
subsidy amount __ 21,when energy saving rate = 10%

(RMB/m2) (21,42), when 10% < energy saving rate < 20% “)
42, when energy saving rate = 20%

0, when energy saving rate < 20%
subsidy amount _ | 35, when energy saving rate = 20% and not EMC )
(RMB/m2) 40, when energy saving rate = 20% and EMC
80, when retrofit meet standard GB — 50189
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Subsidy

level

Subsidy
installments

Subsidies to
encourage EMC

Subsidy
calculation
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Case Study: Chongqing Retrofit Technical Solutions and F\I i

Cost-Benefit Analysis

Retrofit technical solutions

Domestic hot water system = 2%
Envelope system s 139
Others |T———— 049,
Power S}’Sterﬂ ST TR LR 34'9,-/0
Power Supply and diStl'iblltiOﬂ System R 3 0.4,
Sub-metering system s m—— 7/
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Figure 7. Building systems receiving energy-efficiency retrofits in Chongqing

( quantitative analysis on 68 completed and approved demonstration projects in Chongqing )

* Lighting system was the most common retrofit (97%)
* The second most common retrofit was air conditioning systems (84%)

* The least-common retrofit was domestic hot water (2%) and envelope system (13%)
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Cost-benefit analysis

= The subsidies cover approximately 20% to 40% of total retrofit cost in
average

= Cost is highest for shopping malls due to the complex system :

= Schools have low cooling energy demand thus retrofit cost also low Retrofit Cost

200.0
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160.0
140.0
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40.0
20.0
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(RMB)  Whole building | Lighting system Air conditioning  Power supply and Power system Others
system distribution system

186.4

67.5 66.5

s Office Building = Shopping Mall = Educational Building  —O— Average level

Figure 8. Retrofit cost for five building systems in three typical buildings in Chongging
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Cost-Benefit Analysis

=  The cost reduction highest in shopping malls
= Lighting system and air conditioning has the biggest potential
= Schools have low energy cost reduction due to the low use

Annual Cost Savings
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Figure 9. Annual savings from retrofits of five systems in three typical buildings in Chongqing
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Cost-Benefit Analysis

Static Payback
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Whole building  Whole building * Lighting system Air conditioning Power supply and Power system Others
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m Office Building = Shopping Mall = Educational Building
Figure 10. Static pavback for retrofits in three types of commercial buildings in Chonggqing.

Although the subsidy only accounts for 20-40% of cost, it can significantly
shorten the payback period for schools and office buildings.

The subsidy has not substantially impacted the cost benefit for shopping malls.
Lighting retrofit is economic for schools and office buildings, AC retrofit has
more economic benefit for shopping malls.
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Conclusions

Recommendations for Policy Design
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