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Cities Need Go Eco and Low Carbon

Cities today...
...cover 2% of the earth’s surface
...contain 50% of the world’s population
...consume 75% of global energy
..produce 80% of greenhouse gas emissions




Initiatives on Low Carbon Eco-cities in China

o Eco-garden City Ministry of House and Urban and Rural

Development, since 1992
- By end of 2010, 184 cities have been named “National

Garden City”
o Eco-city Ministry of Environmental Protection, since 2003
- By July of 2011, 38 cities have been named “Ecological N
City (County)”

o Low Carbon City National Development and Reform
Commission, since 2010
’ - By February 2011, 133 cities have set targets for

“low-carbon cities ”

o Low Carbon Eco- City Ministry of Housing and Urban-Rural
Development, since January 2011
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Presentation Notes
However, there is a lack of guidelines, tools and strategies for city authorities to develop municipal low carbon plans. 


What is a “Low-Carbon” City

currently lack of:
o specific definition
o indicator system

o Guidelines for design and implementation
of a low carbon plan

o policies/measures and their impacts
o Tools
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Development of Resources: Guidebooks, Indicator
Systems, and Tools

o International and Chinese best practice experiences

o Open-sourced tools targeted for use in China,
considering Chinese conditions, data availability, energy
units, etc.

o Case studies to provide real-world examples

o Aiming for impact with scale and speed instead of one-
off approach

» Conduct Training

o For mayors, city-level researchers, policy-makers,
practitioners

o Focused on methodology, tools, case studies
o Train-the-trainer to increase scale and impact

» Provide In-Depth Technical Assistance
o Focused assistance in selected cities as pilots
o In-depth use of tools to develop scenarios, action plans

o Detailed understanding of low-carbon opportunities at
the city level




LBNL's development on low carbon eco-cities

~

Guidebook on low carbon development for local governments in China

‘Booklet with key 23 policies for local governments

NN ————

Low carbon city indicator system

i

3 Tools to support low carbon development

= GREAT: Green Resources and Energy Analysis Tool
<Urban-RAM: Urban Form Rapid Assessment Model
=BEST-Cities: Benchmarking and Energy Saving Tool for Low-Carbon Cities

Low carbon eco-city indicator system

‘Evaluation tool for low carbon eco-cities l

3 reports on international best practices on low carbon eco-cities




Guidebooks

and indicators
on low carbon




A Low-Carbon Development Guide for

Development of a indicator system for low carbon
development for China

ERNEST ORLANDO LAWRENCE
BERKELEY NATIONAL LABORATORY

£
A Low Carbon

Development Guide for

Local Government Actions

Simple step-by-step description of how action plans can
be established

Nan Zhou, Lynn Price, Stephanie Ohshita
China Energy Group

Energy Analysis Department
— N ——— EnironmentalEnergy Technologies Division
b

Lawrence Berkeley National Laboratory

Jiang Kejun
Energy Research Institute
National Development and Reform Commission

|
December 2010 (interim) |
Comprehensive list of successful policies and best '

practices found internationally and in China by sector
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Can also be used in other developing countries
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Steps for Low-Carbon Action




Policy Mechanism Selection — Buildings

High

(I’argets for new buildings
¢ National building standards
e Subsidies for puchase of the

technology

o Tax credit for EE technologies
government leadershipin

¢ Demonstrate new technologies or

fled

Impacts

Low

Qactices

N

| e Co-operative procurement

J

K‘I’argets for exisiting building retrofitm

eLeading building standards

e Subsidies for new building design and
construction beyond codes

e Subsidies for building ee retrofit

¢ Government procurement
¢ Mandatory audits

N

(Leading appliance standards
eCatagorical labels/informaiton label
for appliances
eEnergy reduction in existing buildings

—| & quotas

eTaxincentives for EE technologies

eGovernment leadershipin

¢ Support for ESCOs
Qeading appliance standards

|
(\Ioluntary and negotiated agreements
¢ Suvey and database

/
S

¢ Benchmarking

e Catagorical labels for]

¢ Recognition and awarding policies

¢ Detailed billing/energy consumption
data and disclosure programs

¢ Building endorsement label

@monstrate new technologies or /

¢ Voluntory endorsement label for
appliances
¢ Public health charges

Qietailed billing or energy consumption/

f ¢ Awareness raising, education/

buildings

Low

Med
Program Cost

information campaigns

High

N

N\




Key policies




Industry: Key Low-Carbon Policies

Industry 1. Energy Management Programs

2. Benchmarking: How Does an Enterprise or City
Compare to its Peers and to Standards?

3. Energy-Efficiency Assessments

4. Voluntary Energy-Savings Targets

5. Energy tax and rebate




Buildings & Appliances: Key Low-Carbon Policies

Buildings &
Appliances

1. More Stringent Building Codes
2. Leading Appliance Standards
3. Target Net-Zero Energy Buildings

4. Tax Credits & Incentives




Electric Power: Key Low-Carbon Policies

Electric Power
1. Renewable Portfolio Standards (RPS) &
Environmental Generation Dispatch

2. Signal with Prices: Time-of-Use, Inverted
Block and Differential Pricing

3. Utility Programs for Energy Saving: Utility
DSM Programs and Public Benefits Funds

consumer industries
devices




Consumption & Waste Management: Key Low-Carbon Policies

Consumption & 1. Source Reduction: Reduce and
Waste Re-Use Waste

2. Recycling & Composting

3. Landfill Methane Recovery




Transportation & Urban Form: Key Low-Carbon Policies

Transportation & Urban

oL 1. Vibrant Neighborhoods & Streets for

People
2. Integrated Transit Development

3. Less Distance, Better Flow

TRANSPORTATION
HIERARCHY 4. Efficient, Low Carbon Vehicles
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Agriculture & Forestry: Key Low-Carbon Policies

Agriculture &
Forestry

1. Local Agriculture, Healthy Food
2. Organic Agriculture, Safe Food
3. Urban Forestry: Protect & Clean

4. Urban Green Spaces




Sector Indicators:

a more useful way to track low-carbon progress

Residential final
energy/capita

Commercial final
energy/tertiary sector
employees

Industrial final
energy/Industry GDP

Transportation final
energy/capita

CO2 per power
produced

End-Use Low Carbon
Indicator

Share of renewable in electricity supply (%)
Thermal power plant efficiency (gce/kWh)
Physical efficiency (energy per ton of product) in industrial
subsectors, eg. iron&steel, cement, aluminum, ammonia...

Compliance with building efficiency codezs (%) ,
Registered and certified LEED buildings (m"/total m")

Green buildings or other certification (m2/total m2)

Installed cag)acity of integrated renewable or CHP in
buildings/m

Space heating intensity (MJ/mz-HDD)

Compliance with building efficiency codes (%)
Registered and certified LEED buildings (mzltotal m2)

Green buildings or other certification (m2/total m2)

Space heating intensity (MJ/mz-HDD)

Passenger energy or CO2 per person-kilometer(MJ/p-km, or
ton of COz2 /p-km)

Freight final energy /ton-kilometer traveled (MJ/t-km, or ton
of COz2 /t-km)

Share of alternative fueled (hybrid, CNG, EV, NG) vehicles
of the total vehicle fleet (government and private, buses,
cars, trucks) (%)

Public transit use (number of public transit trips per capita)

Kilometers of public transit per 100,000 population
(km/capita)

Area share of mixed-use zoning (residential and
commercial) (%)

Area share of green space and agricultural land (%)

* .Composting/capita (t/capita

N




Scoreboard Based on Three Indicators

Primary Energy Consumption/GDP Primary Energy Consumption/capita

Energy Consuption/GDP
(kgce/RMB)

Energy Consuption/capita =
(tce/person)

3¢ — WAEEENE.

=15

0.11

End-Use Low Carbon Indicator

Hard to fairly compare
among regions with
different economic and
energy structure, weather,
etc..

Favoring more
developed regions
and consumption
based regions

End-Use Low Carbon Indicator

<90 114 2160 1C_—_
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Tools for Low-

Carbon
Development
GREAT




GREAT: Green Resources and Energy Analysis Tool

o

o

O O O O

Can help the local governments to complete the
following goal/milestones:

Develop the city’s GHG inventory

Future energy and emission projection baseline
generation i

Scenarios generation
Evaluate the impact of different policies

Set targets and establish target allocations

Develop action plans




Change in energy-related GHG inventory 2008-2020

2008

2020
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Example city energy related GHG inventory and sectoral

contribution of energy saving

I 1%: Global Warming Potential
Scenario: Reference Scenario, Fuel: 23&3F ##%}..., GHG: Fi& GHG
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Avoided Energy with Adequate Policies

%k Energy Demand Primary Units
enario: Power Generation Coal Efficiency Scenario tt Reference Scenario, Fuel: 2% #%EL...
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Comparison of Energy Efficiency Scenarios

Total Energy Demand (Mtce)

16

15

14

13

12

11

10

15.4 Mtce

T +4.8%

14.7 Mtce
-9.5%

- Frozen Scenario

=== Reference Scenario

— Efficiency Scenario

13.3 Mtce




Sectoral Contribution to Energy Savings

15 -
mm Agriculture Savings } -21%
14 - B Transport Savings }_49%
i Industrial Savings
e }-27%
13 - Commercial Savings

mmm Residential Savings
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Comparison of Power Generation Scenarios

Total Transformation Input (Mtce)

26

24

22

20

18
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Frozen Scenario

Power Generation Coal Efficiency Scenario
Power Generation Non Fossil Fuel Scenario
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Tools for Low-
Carbon
Development
BEST-Cities
(Benchmarking and
Energy Saving Tool

for Low Carbon ]i

~ / Cities) N
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BEST Low Carbon Cities: Background

o Inspiration:

TRACE (Tool for the Rapid Assessment of City Energy)
developed by World Bank’s Energy Sector Management
Assistance Program (ESMAP)

o Limitations:

- Doesn’t assess city’s carbon performance

- Doesn’tinclude the industry sector, which is predominant in most
Chinese cities

- Requires use of consultants on the ground, slowing the speed of

’. dissemination 7
- Indicators, policies not necessarily adapted to China’s situation
- Insufficient benchmark data for China
o Development: =
| LBNL’s China Energy Group developed BEST-Cities to =~

- | accommodate China-specific needs in collaboration with WB’s
Steve Hammer
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ELITE Cities: Functionality Highlights

The Eco and Low-carbon Indicator Tool for Evaluating Cities
(ELITE Cities Tool):

o Calculate an overall score by which cities’ performance

o Compare against benchmark performance goals as well as ranked
against other cities in China

o Measures progress on 33 key indicators chosen to represent priority |
issues within 8 primary categories
o Useful and effective for local government in defining the a low
carbon eco-city and assessing the progress of cities efforts towards
’ this goal
o Useful for higher-level government to assess city performance and
discern best practices




Tool at a Glance

EI_-“-E. The Eco- and Low-carbon Indicator Tool [ about | [IeSiel] Home Data Entry Results | summary | Soveas | save&Exit | ] [z | eroie | D ooty | cesis | sommen| smess | smoncue] ]
for Evaluating Cities (ELITE Cities)

CITIE
Data Entry
7 Click on Category Completion (%)
OVERVIEW = City Name P chcror/cunare - »
i Shandon,
The goal of the Eco- and Low-Carbon Indicator Tool for Evaluating Cities (ELITE Cities) s to RIOVINGEINAME WATER ] 0
‘evaluate Chinese prefecture-level cities according 1o reported performance in 33 low-carbon User
eco-city while input and presenting Position AIR | ] 7
results for each indicator, each indicator primary category, and the city's total score. By using
this tool, cities can evaluate their progress towards achieving best-performance levels in each Approver E WASTE || o
indicator and indicator primary category. In future iterations, the tool will be expanded to
compare a city’s performance against other cities in China, as well to subsets of cities grouped Date of last entry 3 MCRIHY, EE
based on key climate and economic characteristics. ﬂ e 2
Please read the following information before using the ELITE Cities tool. After reading, you can LAND USE [ 100
click on the START button at the end of this page. Or, you can skip the information and start lan
here. You can always refer back to the “About™ page at any point of your evaluating process. Population (persons) E SOCIAL HEALTH || 0
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Tools for Low-

Carbon
Development
Urban Form Rapid
Assessment Model

' (URBAN-RAM)
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Urban-RAM: Functionality Highlights
Urban Form Rapid Assessment Model (Urban-RAM)

o

o

Shed light on the magnitude and sources
of a city’s energy and carbon “footprints”

Provide insights into the relative

contributions and key driving factors

related to the direct and embodied

energy and carbon impacts of people in a

City:

o Buildings—for people to live, work, educate, be sick,
and buy goods

o Transportation—to move people around

o Infrastructure systems (e.g., pavements, water
provision)—to provide services to people

o Personal expenditures—what people consume
o Waste disposal—what people throw away

o Allow for scenario playing to assess areas

of opportunity for reducing energy and
carbon footprints

Based on a synthesis of data and life-cycle
modeling approaches from both U.S. and
Chinese sources

m Food

m Clothing

m Housing

= Household Appliances
and Services

m Health Care & Medical

m Other

The embodied energy in food
accounts for nearly half of
household embodied energy
consumption in Suzhou

— A J

LaNc:=3)
ASEPHENEL®
#h (w)

8% (%
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FREZSHE (0
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Understanding carbon “footprints”

arbon Footprint of U.S. Households

Direct emissions account for
around 67% of carbon
/| footprint

Education

Health

“Embodied” emissions
account for around 33% of

Communications

Clothing/Footwear

g‘ Misc Goods/Senices carbon footprint

3,0 Rec/Culture

=

8 Utilities m Expend, $B

]

’5 Fumish,Equip,Maint B CO2, mtjyr

=

o] Housing

c _ — ____ | ___ | U.S. share of global GHG >
o PrivateTransport emissions (2004):
W Direct: ~22%

Restaurants,Hotels Footprint: ~26%

S

Food/NalcBev

0 500 1000 1500 2000
MT CO2 and $B HH Expenditure

Total: 50 tonne/household including direct and indirect emissions
Source: Weber, C.L. and Matthews, H.S. (2008) “Quantifying the Global and Distributional Aspects of American Household Environmental Impact”
Ecological Economics, 66(2-3), pp. 379-391.




Case Study: Suzhou

Population: 6,299,500 (2009)
Household Number: 2,096,500
of which:

Urban 988,100

Rural 1,108,400




Model Results

Nearly 3/4™ of Suzhou’s annual energy footprint derives
from embodied energy consumption

i
Embodied & Operational Energy Comparison l

m Embodied MJ/Year

m Operation MJ/Year




Operational and Embodied Energy Structure

Transportation dominates operational energy use;
residential living consumption dominates embodied

energy use

Structure of Operational
Energy Consumption

m Commercial
Buildings

m Residential
Buildings

® Transportation

B Water & Waste
Landfill

Structure of Embodied
Energy Consumption

58% of total
energy footprint

m Embodied Commercial Buildings
B Embodied Residential Buildings
m Embodied City Infrastructure

m Residential Living Consumption




Transportation Energy Use

Although Suzhou is an “E-bike heaven” with more than
2.5 million e-bikes, private cars account for most
transportation energy use

[0)
1% 2% 4%

m Taxi Fleet

m Car Fleet

m Motorcycle Fleet

m E-Bike Fleet

M Private Transportation B Public Transportation




Housing Living Consumption

Income Range (Yea r) <¥20000 ¥20001 < ¥40000 ¥40001 < ¥60000 ¥60001 < ¥100000 >¥100000
% of Households 15.51 42.02 23.81 1417 4.49
Expenditures 5378.00 7676.25 10840.25 15813.38 25172.00
Food 48.55 41.20 36.59 31.57 25.70
Clothing 8.39 10.65 1130 1033 8.58
Housing 4.17 5.62 6.42 6.22 6.58
Household Appliances and Services 8.15 7.58 7.29 6.55 5.12
Health Care & Medical Services 7.04 9.90 11.77 17.38 23.77
Other 23.70 25.05 26.64 27.96 30.25
The embodied energy in food accounts for nearly half of
I household embodied energy consumption I
’ 27% of total energy

footprint

m Clothing

m Housing
= Household Appliances
and Services

m Health Care & Medical

m Other




Building Energy Consumption

Because of short life-times, building embodied
energy can be as much as half of total energy use

1,800 -
1,600 -
1,400
1,200 A

1,000
800 -
600 -
400 -
200 -

O .

Retail Hotels Schools Hospitals Offices Others

million MJ

mEmbodied m Operational




Summarizing CEG’s

> L Low Carbon City
h Work




o Guidebook

 Indicator systems

o GREAT

o BEST Cities and ELITE Cities
o Case study

Training
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Presentation Notes
Guidebook on low carbon development for local governments in China
Tools, indicators.
Booklet with key 23 policies for local governments 
Tools to support low carbon development: 
BEST-LCC Tool: Benchmarking and Energy Saving Tool for Low Carbon Cities tool was developed by the China Energy Group to benchmark cities against 20+ key performance indicators with international comparison values and provide about 80 policy recommendations based on international best practices. 
GREAT Tool: Green Resources & Energy Appraising Tool can help so develop the city’s GHG inventory, scenario generation on future energy and emission, evaluate the impact of different policies, help to set target and develop action plans and target allocation
URBAN-RAM Tool: Urban Form Rapid Assessment Model provides a quick assessment of the magnitude and sources of a city's operational and embodied energy and carbon footprints in order to understand better the drivers of urban energy/emissions growth and areas of possible policy intervention.
The China Energy Group has developed and tested a low carbon indicator system, the Eco and Low-carbon Indicator Tool for Evaluating Cities (ELITE-Cities) Tool to help cities measure progress towards becoming a low carbon eco-city and to benchmark its performance against other cities. 



Data Collection ~ Peaking CO, Peak Year, \ CO, Allocations: City-Level Policies
Model Structure /  Scenarios /evel, Trajectory,/ Sectors and Districts /' and Programs

&
~

GREAT BEST
o Data collection and GREAT model structure

o Publicly available data: statistical yearbooks, reports, journal articles
o Adjust GREAT structure to fit available data
o GREAT: Develop city-specific peaking scenarios
o Base year to 2030 to show peak and then downward trajectory
o CO, emissions drivers in model used to generate multiple scenarios
o ldentify CO, peak year, level, trajectory
’ o Important to understand efforts needed to control level of CO, emissions
peak
o Important to understand “post-peak” efforts needed to support a reduction
trajectory
o CO, allocations to end-use sectors and city districts

- | o BEST: Identify city-level policies and programs to reach early peak and
reduction trajectory

o ldentify priority sectors
o Assess city capability (finances, human resources, etc.)
o Select policies and programs based on speed of implementation, cost to

44



Tra

Ining
Scale and Impact

O

O

Selected Trainees

o

O 00000000 O0OO0OO0OO0

LBNL has trained more than 400 researchers, city mayors and policymakers
and practitioners to use LBNL’s GREAT, BEST-Cities, and other tools over the

past 6 years in more than 20 cities in China
Approach is based on city needs, data availability, and the need for both
scale and speed -

Chinese Academy of Science Institute of Applied Ecology
Chinese Academy of Science Shenzhen Insti
Yun Nan Environmental Science Academy
Climate Center of Shaanxi Province

Climate Center of Guangdong Province
Shanghai Carbon Asset Consulting Inc.
Tianjin Low-Carbon Development Research ¢
Shandong University of Finance and Econonr
Jinan University Soft Power Research Centre
Shandong University of Technology

Green Economic Society of Jinan University
Shanghai Energy Conservation and Supervision Center
Shenzhen Institute of Building Research

Beijing University of Architecture and Civil Engineering

F

~—

- '




Key Partner: Shandong Academy of Science (SDAS)
0] Shandong provincial government think tank
0] US-China EcoPartnership with LBNL’s China Energy Group

e |Training

the-trainers) for GREAT and BEST-Cities tools

o) SDAS has trained over 100 government officials from Jinan,
Shandong on LBNL’s BEST-Cities tool

0] SDAS trained Anhui Province’s Development and Reform
Commission and Architecture University on LBNL’s low-carbon
city policy planning tools to help Anhui’s cities create action
plans for low carbon development

e |Tool Use and Case Studies

0] GREAT: Serving as the scientific basis for energy policies
adopted under the 13th Five Year Plan by Shandong’s
Development and Reform Commission

0] BEST-Cities for Jinan : Benchmark results of
» Benchmarking: Jinan ranks 153/287 of all cities Jinan as compared to

58/85 cities filtered by population, and 41/78 cities in similar climate
cities filtered by climate zone zones with the BEST
* Analysis recommended 9 very-high priority rtles tool
olicies for Jinan to reduce CO, emissions at |
o] Elite Cities for Jinan
» Low scoresin energy and climate, air,
economic health, and social health
= Very good performance in water and waste
categories

0] LBNL’s China Energy Group has conducted trainings (and train- o\

201455* !ﬂ&tfﬁﬂﬁﬂﬂ!*&!!
Eed’mhba
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2014 US-China EcoPartnerships Signing
Ceremony - LBNL’s China Energy
Group and Shandong Academy o
ISciences

Training local government officials
use LBNL’s BEST-Cities Tool in Jinan,




» |Key Partner — Shenzhen Institute of Building Research (IBR)
o Co-developing a very low energy building energy testbed,
based on LBNL’s FlexLab experience

o Developing and applying a software tool for district energy
system modeling in cities

o Conducted in-depth analysis of Shenzhen IBR building, a
high performance green building in China

o Developed low carbon city indicator system

* | Shenzhen International Low-Carbon City
project won the 2014 Prize for Cities of the
Future

o The Prize is awarded annually to a
municipal-level sustainability project in
China that offers a creative, effective and
scalable solution to promoting sustainable
development

LBNL’s China Energy

o LBNL’s CEG has assisted the major partner croup and shenzhen S — SR e

R E R
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IBR to contribute to the Shenzhen low Rosearoh fon & MOU & AL
o P : the 1st Shenzhen - dm i N
carbon City project InternationaZILow- — & <L L

Shenzhen City Government Carbon City Forum
- | 0 Training on the use of GREAT and BEST
0 Technical ssitance on early peaking
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. 13t Five Year Plan,
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深圳国际低碳城荣膺2104年中国国际经济交流中心与美国保尔森基金会可持续规划项目奖。
保尔森基金会是2011年由亨利·保尔森创建（美国第74任财长及高盛前首席执行官）。
“可持续发展规划项目奖”每年都会颁发给一个城市发展规划项目，以表彰该项目为解决城镇化进程中的关键问题所提供的创新、有效以及可拓展的解决方案。
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http://china.lbl.gov/staff/stephanie-ohshita
http://china.lbl.gov/staff/stephanie-ohshita
http://china.lbl.gov/staff/nina-khanna
http://china.lbl.gov/staff/nina-khanna
http://china.lbl.gov/staff/lixuan-hong
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http://china.lbl.gov/staff/hongyou-lu
http://china.lbl.gov/staff/hongyou-lu
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http://china.lbl.gov/staff/cecilia-fino-chen
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http://china.lbl.gov/staff/wei-feng
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http://china.lbl.gov/staff/gang-he

Thank youl!

For more information, please contact
Nan Zhou
Tel: 510.486.5534
NZhou@lbl.gov I

China Energy Group
Lawrence Berkeley National Laboratory
Berkeley, CA 94720
http://china.lbl.gov
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Summary and Implications

Embodied energy use and carbon emissions are a significant contributo
to a city’s “footprint”
» Suzhou case study
Embodied dominates estimated energy and carbon footprints
 Major contributors :

o personal consumption (food, clothing)

o infrastructure systems

o building materials

Management and reduction of the embodied impacts of the built
environment and consumption will be critical for low carbon cities

» Some policy examples:
« Longevity of the built environment

« Green building rating systems based on life-cycle performance
(e.g., LEED Version 3()3

 Reducing energy use in supply chain (production, transport)

 Product eco-design (durability, upgradeability, _
dematerialization, recycled content, products as services, etc.)

)




BEST Cities




Overview of the Tool

O Purpose:

- Provide officials a comprehensive perspective on their
local energy and carbon performance

- Recommend city authorities with strategies and priorities
to achieve energy savings and CO, emissions reduction

o Bilingual Interface:
English & Chinese
o Target Users:
. China’s city authorities 5
’ o Key Functionalities:

- Quickly assess local energy use and energy-related CO,
emissions across eight sectors =
- Benchmark city energy and CO, performance
- ldentify the sectors with the greatest energy saving and
CO, emissions reduction potential along with
corresponding sector-specific policy strategies for action




BEST Low Carbon Cities vs. TRACE: Statistics

Feature

Sector Covered

BEST Low Carbon Cities

8 sectors (industry, buildings, transportation,
power & heat, street lighting, municipal solid
waste, water & waste water, urban green space)

TRACE

6 sectors (buildings, transportation, water,
public lighting, power & heat, waste)

Principal
Components

3 modules (energy and carbon benchmarking;
sector prioritization; carbon reduction
recommendations)

3 modules (energy benchmarking; sector
prioritization; energy efficiency
recommendations)

Benchmarking KPIs

33 KPIs spread across 8 sectors and the
city

28 KPIs spread across 6 sectors

Sector Prioritization

2 criteria (sector improvement potential
+ city authority control)

3 criteria (energy expenditure + relative energy
intensity + city authority control)

Policy
Recommendations

/2 energy efficiency and carbon
emissions reduction recommendations
spread across 8 sectors

59 energy efficiency recommendations
spread across 6 sectors and city authority
management

: Decision-Making
| Attributes

3 attributes (speed of implementation,
first cost, carbon impact potential)

3 attributes (energy savings potential,
upfront capital cost, ease of implementation)




33 Benchmarking KPIs

Sector KPl # KPI Name Unit of measure Formula
City-Wide CWo1 Primary Energy Consumption per capita (city-wide, per year) tcefperson A2fa1*100
CWo2 GHG Emissions per capita [city-wide, per year) tC0,e/person A3fALY 100
CW03 GOP per capita (city-wide, per year) 104 RMB/person A
CWOG Industry sector share of GDP (%) % AT
CWo7 Service sector share of GDP (%) Ya AR
Industry N0 Industrial Economic Energy Intensity toef10*4 RIMB N14/M1* 1054
[Final Energy consumption/unit industrial value added)
INO2 Industrial Carbon Intensity tCO.e /104 RMB MN15/M1* 100
(GHG emissions/unit of industrial value added)
IND3 Share of Fossil Fuel in Industrial Energy (not including heat and % [N1-+N2+N3+NA-+NS+NE+NT+NI+N10+N11)/
electricity) [N1+N2+N3+NA+NS+NE+NT+MNE+NG+N10+N11)
IND4 Share of Electricity Use in Industrial Energy % N12/M14
INOZ Physical Energy Intensity of Steel Production tceftonne M2/M3
(Final energy consumption per tonne of steel produced)
INO& Economic Energy Intensity of Building Materials tcef10*4 RIMB MA/M5*10M
(Final energy consumption per unit of building matenals value-
added)
INOT Physical Energy Intensity of Cement Production tceftonne Me/M7
(Final energy consumption per tonne of cement produced)
INOE Physical Energy Intensity of Flat Glass Production tceftonne M8/ M3
(Final energy use per unit of flat glass produced)
INDZ Physical Energy Intensity of Synthetic Ammonia Production tceftonne M10/M11
[Final energy use per unit of synthetic ammonia produced)
IN10 Economic Energy Intensity of Textile Production toe10°4 RIVB M1Z/M13* 1079
(Final energy use per textile sector value-added)
IN11 Physical Energy Intensity of Ethylena Production (Final energy use | tceftonne M14/M15
per unit of ethylene produced)
IN12 Economic Energy Intensity of Food Industry tcef10%4 RMB M16/M17* 1074
(Final energy use per unit food industry value-added)
IN13 Economic Energy Intensity of Chemical Industry tce/ 104 RMB M18/M19* 1073
[final energy use per unit of chemicals value-added)
Public Buildings BLOL Public Buildings Electricity Intensity KWh/m2 I6/110* 1004
BLOZ Share of Green Buildings % iz
(% of city-wide floor space designated as "Green” building or
similarly labeled building)
BLOS Share of District heating supplied by cogeneration facilities % J15/116

Note: 2-digit or 3-digit cell references refer to specific cells on Screens 4.0 - 4.11; Blue texts represent “indicative” KPIs




33 Benchmarking KPIs (contd)

Residential Buildings BLO2 Residential Buildings Energy Use Per Capita tce/person K8/A1*10"4
Transportation TROL Transportation Energy Use Per Capita tce/person BS/ Al* 1074
TRO2 Extent of Public Transit Lines kmfkm2 BT
{length of rail and bus lines in city area)
TRO3 Mode Share of Non-motorized Transport % BS
(%a of tips by walking and bicycling)
TRO4 Mode Share of Public Transit % BE
(%= of tips by bus and rail)
Power & Heat PHOL Share of Renewable Energy in Local Electricity Supply % G1l/G2
Street Lighting sLo1 Electricity Intensity of Street Lighting EWh/km H1/H2*10n4
(Grid-connectad electricity consumed per km of lit roads per year)
Solid Waste SWoL Municipal $olid Waste Disposed Per Capita (per year) ke/person C4fA1*1074*10"3
Water & Wastewater WWO01 Water Consumption Per Capita (per year) m3/person D1/Aa1
W02 Electricity Intensity of Potable Water Supply kWh/m3 E13/D1
WWO03 Energy Intensity of Wastewater Treatment tce/10%4 m3 F13/D2*104
Urban Green Space UGo1 Urhan Green Space Per Capita m2/person L1/A1*10°4

Note: 2-digit or 3-digit cell references refer to specific cells on Screens 4.0 - 4.11; Blue texts represent “indicative” KPIs




72 Policy Attributes & Competence Ratings for Prioritization

Attributes /Sarting Tags

Minimum "Competency” Ratings

Speed of . Carbon Palicy,
implementa 2 rst Cost tﬁt Savings Finance :uman Regulation &
tion cvernme Potential Ssouree Enforcement
Urban Green Space Policy Recommendations Write-ups
U1 Urban Forestry Management Plan <lyear Loy Lo Lo Medium Low
U32: Urban Forest Management Program »3year Lowy Lowe Lowe Medium Medium
Building Policy Recommendations Write-Ups Category
B01: Energy-Efficient Equipment and Renewable . . 1-3 High High ) ) -
Energy Technology Purchase Subsidies Residential Years ig ig High Medium | Medium
BO2: Subsides for New Buildings that Exceed . . . . -
1-5 High Med
Building Cod Both WEArs g ium High High Medium
Bﬂ?p: BEtrnﬂtSubsldles and Tax Credits for Existing Both 1-3years High Medium High Medium | Medium
Buildings
B04: Cooperative Procurement of Green Products ;DF:TJEEEIEI <lyear Low Medium High High Medium
BﬂEr:. Emergy Perf{:rmam:e Contracting and Energy Commgrclal <1year Low Low Medium | Medium Medium
Service Companies & Public
BOE: Municipal Building Energy Efficiency Task Com mgrclal <1year Low Low Low High Medium
Force & Public
BO7V: Expedited Permitting for Green Buildings Both <lyear Low Lowe Lowe Medium Medium
gEﬁdITrzfeu for Efficient and Renewahbles in Both 1-3years Low Medium Low Medium | Medium
BOG9: More Stringent Local Building Codes Both =Jyear Medium High Low Medium High
B10: Green Building Guidelines for New Buildings Both <lyear Low Medium Low Medium | High
Eill: flr?a ncial Incentives for Distributed Generation | Com mgrclal 1-3years Medium Medium Medium | Medium | High
in Buildings & Public
B12: City Energy and Heat Maps Both <lyear Low Low Low Medium Low
B;I.S: Building Energy Labeling and Information Both 1-3years Low Medium Low Medium Low
Disclosure
B14: Mandatory Building Energy-Efficiency fudit Commercial 1-3years Medium Medium Medium | Medium Medium

\ ¥




72 Policy Attributes & Competence Ratings for Prioritization (cont'd

and Retrofits & Public |
B]_'%.: Reach Standards for Efficient Appliance and Residential 1-3years Low High Low Low Low
Equipment
B16: Building Workforce Training Residential <lyear Low Low Low Medium | Low
B17: Public Education Campaigns on Building <1 L L Medi
Energy Efficiency and Conservation Both thal o o Low ium Low
Industry Policy Recommendations Write-Ups
I01: Benchmarking <lyear Low Medium Low Medium Lowy
I02: Energy Audit / Assessments 1-3years Medium Medium Low Medium | Low
133 Industrial Energy Plan <lyear Low Medium Low Medium Low
|04: Stretch Targets for Industry 1-3years Loy Medium Low Medium | Medium
|05: Subsidies and Rewsards for Industrizl Energy Efficiency 1-3years High Medium High High fedium
I0&: Industrial Energy Efficiency Loans and Innovative Funds »3years High Medium High Medium Medium
|07 : Tax Relief 1-3years High Medium High High High
I0B: Energy or CO; Tax 1-3years Low High High High High
108 Enforcement of Industrial Equipment and Product Standards 1-3years Low Medium High High High
110 Differential Electricity Pricing <lyear Lowe Medium High High High
| I111: Energy Managemeant Standards <lyear Medium Medium Low Medium Low >
112: Energy Manager Training <lyear NMedium Medium Low Medium Low
113: Recycling Economy and By-product Synergy Activities 1-3years Medium Medium Medium | Medium | Medium
»3YBars hedium,/Hig | Medium
114: Low-carbon Industrial Parks h Medium High Medium
115: Fuel-switching 1-3years High High Low Low Low
-
. Power Policy Recommendations Write-Ups
P01: Minimum Performance Standards for Thermal Power Plants 1-3years MMedium High High High High
P02: Renewable Energy and Non-fossil Energy Targets or Quotas >Iyears Lowe High High High High
L’?jﬁ:rr[:;‘:‘.rlct Heating Networking Maintenance and Upgrade 1-3years Medium Medium Medium | Medium Low
P04 Transformer Upgrade Program <lyear Medium Medium High High High
PO5: Time-based Electricity Pricing Schemes: Inclining Block Pricing ~ ) . . . .
and Time-of- Use Pricing 1-3years Medium Medium High High High




72 Policy Attributes & Competence Ratings for Prioritization (cont'd)

::z:ﬂl_oad Curtailment Incentives/Demand Response/Curtailable 1-3years Medism Medium High High High
x;;ﬂwer Investment subsidies and tax incentives for Renewable 1-Jyears High High High High High
Street Lighting Policy Recommendations Write-Ups
5L01: Street Lighting Plan <lyear Low Low Low Medium Lowe
SL02: Audit and Retrofit Programs <lyear Lowy Low Medium Medium Low
Solid Waste Policy Recommendations Write-Ups
SWOL: Integrated Solid Waste Management Planning <lyear Low Low Low Medium | Low
SW02: Recycling and Composting Mandate and Program 1-3years Low Low Medium | Medium | Low
SW03: Landfill Methane Recovery 1-Fyears Medium Low Medium | Medium | Medium
SW04: Anaerobic Digestion 1-Fyears Low Low Medium | Medium | Medium
SW05: Waste Composting Program 1-3years Low Low Medium | Medium | Medium
ﬁ:’;’;ﬁ;:asmv&hicle Fleet Maintenance, Audit and Retrofit <lyear Low Low Low Low Low
SWO7: Public Education Program <lyear Low Low Low Medium | Low
™ =

Transportation Policy Recommendations Write-Ups
T01: Integrated Planning & Implementation 1-3years Low Medium Low Medium | Low
T02: Urban Form Land-Use Planning »3year Low Medium Low Medium | Low
T03: Vehicle Emission Standards — CO2 1-Fyears Medium High High High High
T04: Vehicle Emission Standards — Fuel Economy 1-3years Medium High High High High
T05: Commuting programs <lyear Low Medium Low Low Low =

. TO&: Bike Share Programs 1-3years Low Medium Low Low Low

. TO7: Improved Bicycle Path Netwaork 1-Fyears Medium Medium Low Low Low
TOB: Complete Streets 1-Fyears Low Low Low Low Low
T0%: Public Transit Infrastructure: Light rail and/or BRT »>3year High Medium High Medium | Medium
T10: Congestion Charges, Talls, Electronic Road Pricing 1-3years Low Low High Medium | Medium
T11: High/variable Parking Pricing <lyear Low Low Medium | Medium | Medium
T12: License Control <lyear Low Medium Low Low Medium




72 Policy Attributes & Competence Ratings for Prioritization(cont'd)

—[ T13: Public Education on Transport Options | | <lyear | Low | Low | | Low | hedium | Loy T

Water Policy Recommendations Write-Ups

WO1: Water Management Plan <lyear Low Low Low Medium | Low

::EE:E quzl::;i;sm {lerulsumer Education, and Incentives for Water- <lyear Low Low Low Medium High

WO3: Prioritize Energy Efficient Water Resources 1-3years Low Low Low Medium | Medium

W0 Improve Efficiency of Pumps and Motors 1-Fyears Medium Medium Low Medium | Low

W05 Active Leak Detection and Pressure Management Program 1-3years Low Low Low Medium | Low

WOB: Methane Capture and Reuse/Conversion <lyear Low Low Medium | Medium | Medium

WO7: Public Education Measures <lyear Low Low Low Medium | Low

WOB: Facility Operator Training Program <lyear Low Low Low Medium | Low




Homepage

Principal components include 3 modules

4 BEST Low Carbon Cities |
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Benchmarking Results

» Used to assess city energy savings and CO, emissions reduction potential

 Used to inform and engage city authorities

- e - — e = =

e
i BEST Low Carbon Cities l Sl
BEST Low Carbon Cities  File Menu  Zoom

Ben(hmurk ReSUhS BEST Low Carbon Gifies

TSTAWF #

Choose a Sector and a Key Performance indicator from the menu to compare your city to others on the chart below. Uncheck a
city in the table to remove it from the chart. Striped bars are proxy data. To generate a JPG file of a chart, click on Export.

Select o KPI GHG Emissions Per Capita (city-wide, per year)
Primary Energy Consumption Per
Capita -;clty-mds. per year) [tce! > 12
@y INDUSTRY pereen 1
[ " .
w PUBLIC & COMMERCIAL GHG Emissions Per Capita (city-
=/ BUILDINGS wide, per year) [lC02e / person] g 12 fl P
L
d RESIDENTIAL BUILDINGS E g
GDP Per Capita (city-wide, per >
year) [10"4 RMB / person] &
55 TRANSPORTATION .
2
POWER & HEAT
0
STREET LIGHTING Citizs —
Select City Value
(é  WATER & WASTEWATER Wuhai 18.1500 L
Maanshan 12.3800
‘ B SOLID WASTE
Tangshan 11.9000
(z T Beni 11.3000
[] Lisovana 11.2200 v




Sector Prioritization ‘Score’

e Sector Prioritization Formula:
|Sector Improvement Potential] x [Carbon Emissions] x [City Control]

« Sector Improvement Potential calculation is based on a single “indicative”
KPI thought to best represent the sector.

e The KPIs used in this formula include:

Sector title KPI#  KPl name
Industry 101 Industry Energy Use/unit of value added
Buildings — Public BO1 Public building electricity intensity n
Buildings — Residential BO2 Residential building energy intensity
Transport TO1 Total transport energy use per capita
Power/Heat PHO1  Renewable Energy Share of Local Electricity Supply
Street Lighting LO1 Grid electricity use per km of lit roads
Solid Waste SWO01 Solid waste generated per capita
’ Water WwoO2 Electricity density of water supply
Urban Green Space Usn1  lirhan Graan enara

Indicative KPI for sector A
MJ/denominator

% ESP

v @& & 0o

A A AL A A A A A A A A A AR A A o

0x
0x
0x
0x (XotAXs) L peanofalidata
° ot Xs Ppoints below
" I I I 111
U]
¥
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Sector Prioritization ‘Score’ (cont’d)

e Sector Prioritization Formula:
[Sector Improvement Potential] x [Carbon Emissions] x [City Control]

«  City Control: a weighting factor designed to reflect the level of policy control
that local authorities can exert over a given sector

r = — = = = -
i BEST Low Carbon Cities I . = ms )
BEST Low Carbon Cities  File Menu  Zoom
[“ AUThOI’IIy BEST Low Carbon Gities Jig
y TEST CITY F 1
Use the sliders below to indicate the authority of city officials to take action in each sector. Each step in the sliders indicates a 1
separate, discreet level of control (see Legend). Each slider must be moved from its starting position to continue. i
Gity Authority Coniral Level of Control -
0% 5% 50% 75% 1004 | MNational stakeholder 1-5% W ||
Industry | | . Policy is formulated at the national level in consultation with
municipal governments
[ [=T=r———r—j |
Provincial stakeholder 530% W ’
i 0% 25% 50% 75% 100¢ Paolicy is formulated at the provincial level in consultation
Public & i with municipal governments on issues outside of its
Commercial — jurisdiction L]
Buildings | —————
Multiple agency jurisdiction 30-50%
0% 25% 50% 75% 100 Municipal government has some control of one or more
Residential B 0 aspects of the sector (regulatory and budgetary) but will
Buildings ' need to work with other agencies to introduce change
I
Policy formulator 50-75% M ||
0% 25% 50% 75% 100¢ Municipal government is respensible for formulating policy
or local regulations but may not have an enforcement role L
Transportation - i | ‘
s Budget control 75-90%
Municipal government has full financial control aver the o
0% 25% 50% 75% 100¢ provision of services, purchase of assets, and development
il of infrastructure, but it may lack some enforcement role or L
Power & Heat - | powers
[ JN—— I
Regulator/Enforcer 90-100% W ¢
0% 25% 50% 75% 100 Municipal government has strong regulatory contral over the
Straeti i sector and is able to create and enforce legislation, and r
u;’;ﬂgg — where sanction these entiies out of compliance
[ [ |
0% 25% 50% 75% 100¢
Municipal Solid | il v
—_—————————




Sector Prioritization ‘Score’ (cont’d)

e Sector Prioritization Formula:
[Sector Improvement Potential] x [Carbon Emissions] x [City Control]

*  Carbon Emissions: directly calculated using information in “Background City Data”
(located at the bottom of Homepage)

’ | — Lt ! t Lt t

,
|
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4 BEST Low Carbon Cities l . e )

BEST Low Carbon Cities  File Menu  Zoom

o oo . BEST Low Carbon Giti
Sector Prioritizafion Results T

The list below shows the priority ranking of each sector, based on the Sector Improvement Potential,the magnitude of COze

emissions, and the sector City Authority assessment. The overall sector Score is determined by the following caleulation:
Sector Improvement Potential (%) x Sector COz Emissions (1Q4 tCO.e) x City Authority

Sector Improvement COz € Emissions (1 City Check priority sectors
Potential % *  Authority %

2] Urban Green Space 10% -34,680.00 90% -312,120.00

. 8 Water & Waste Water % 0.00 20% 0.00

[ Streeting Lighting 9% 0.04 75% 033

’ 1 Power & Heat 19,720% 1,150.79 20% 4,538,730.29
4 Residential Buildings 10% 1,190.46 75% 8,928 48 in

5 Municipal Solid Waste 10% 110.34 65% 717.26

T Transportation 0% 196.22 35% 0.00
3 Public & Commercial Buildings 20% 3,450.41 50% 3450411 _l

2 Industry 15% 6,859.63 35% 36,013.09

A\




Initial Appraisal

* Initial Appraisal: delves into the competency of the city to implement policy
recommendations in each key sector

« Competency is rated through three categories: 1) finance, 2) human
resource, and 3) policy, regulation and enforcement

 Each category has three level of rating (Low, Medium, High)

F — - — — =
4 BEST Low Carbon Cities l v [ e

BEST Low Carbon Cities  File Menu  Zoom

City Capability et s

Using your knowledge of the capabilities of the city in terms of project finance, human resources, and policy, regulation, and
enforcement, select the description that most accurately describes the situation In your city for each of the prioritized sectors

(tabs on the left).

Indusiry

Finance

Capacily to Act

) PULCE CABRTAL o
= BUILDINGS £ Funding is available from municipal budget streams only. Municipal government has no experience of other financial or partnering
g/ Low mechanisms.

‘ £) ) RESIDENTIAL BUILDINGS

@ TRANSPORTATION

L;‘J Medium  Municipal government has some experience with grants, soft loans, and commercial financing instruments.

Municipal government has relevant experience in innovative financing mechanisms, such as performance contracting, ESCO partnerships,

L-u-l High and carbon financing, in additicnal to grants, soft loans, and commercial financing instruments.
POWER & HEAT
Human Resource e
. STREET LIGHTING Capacity to Act
( = Municipal government has few technically skilled staff and/or a small available workforce. Staff must be trained/or workforce expanded to
a WATER & WASTEWATER (&) Low deliver any new low carbon projects.
I P SOLID WASTE Municipal government has access fo a highly trained/skilled person to lead the initiative and/or a medium sized workforce available.
k ’ Medium Additional staff and/or training may be necessary to deliver any new low carbon projects.
‘ , URBAN GREEN SPACE —
[ 1 High Municipal government has access to a sufficient number of trainedfechnically proficient staff resources, including skilled planners/modelers.
Policy. Regulation and Enforcement v
—— =




Policy Appraisal

-

— = - [ |-
af BEST Low Carbon Cities = J

BEST Low Carbon Cities  File Menu  Zoom

Pﬂlicy Appruisul @ BEST lowé:;l::;;v l;ities i

Policy, Regulation and Enforcement :
Human Resources 3
@ Finance 1
o~
Overall Rating i) (i ) @)
(lb PUBLIC & COMMERCIAL . -1
="/ BUILDINGS -
Recommendation Overall F H P Check to select
Rating
(J} RESIDENTIAL BUILDINGS TEST CITY F Score m | m z‘ i
Benchmarking [y | m | +
‘ = ) TRANSPORTATION .
Differential Electricity Pricing ('."\ h h h o
POWER & HEAT Energy Audit/ Assessments ® | m | L
Energy Management Standards @ I m I
STREET LIGHTING
Energy Manager Training r.\ | m | 0
Energy or CO2 Tax r j h h h + 1
(& | WATER & WASTEWATER () - =
Enforcement of Product Standards @ h h h I
(P SOUD WASTE Fuel-switching ® ! ! ! o
Incentives and Rewards for Industrial Energy Efficiency ’.‘ h h m -
= URBAN GREEN SPACE =
(‘;J Industrial Energy Efficiency Loans and Innovative Funds ® h m m
Industrial Energy Plan ® | m |
| mm-rarbhnn Indnstrial Parks [\ i h m [7‘ 7




Policy Review

Users are given another chance to prioritize their implementation by using
“Override” feature on the right of the screen to override the
recommended policy priorities.

#f BEST Low Carbon Cities

]

- -

= = [

BEST Low Carbon Cities

Active Leak Detection and Pressure Management Progr...

Anaerobic Digestion

File Menu

Audit and Retrofit Programs

Benchmarking

Bike Share Programs

Building Energy Labeling and Information Disclosure

Building Energy Labeling and Information Disclosure

Building Warkforce Training

City Energy and Heat Maps

City Energy and Heat Maps

Codes, Consumer Education, and Incentives for Water-E...

Commuting Programs

Complete Streets

Congestion Charges, Tolls, Electronic Road Pricing

Cooperative Procurement of Green Products

Zoom

All recommendations that were selected are displayed below along with their attributes. Where user input has been entered for @
CO; Emissions Reduction Potential, the attribute value has been updated to show a standard range in which the entered value

falls.

Sector

‘Water & Waste Water
Municipal Solid Waste
Streeting Lighting

Industry

Transportation

Public & Commercial Buildings
Residential Buildings
Residential Buildings

Public & Commercial Buildings
Residential Buildings
Water & Waste Water
Transportation

Transportation

Transportation

Fublic & Commercial Buildings

Estimated Speed of
Implementation

1-3 Years

1-3 Years

1-3 Years

1-3 Years

1-3 Years

1-3 Years

1-3 Years

=1 Year

=1 Year

=1 Year

=1 Year

=1 Year

1-3 Years

1-3 Years

=1 Year

Estimated Carbon
Impact Potential (3)

=500,000
=500,000
=500,000
<500,000
500,000 — 2.5 million
500,000 — 2.5 million
500,000 — 2.5 million
=500,000
=500,000
<500,000
=500,000
500,000 — 2.5 million
=500,000
500,000 — 2.5 million

=25 million

POIi[y REView BEST Low Carbon Gities

Estimated
First Cost ($)

=5 million
= & million
=& million
= & million
5 million - 50 million
5 million - 50 million
5 million - 50 million
=50 million
=5 million
=5 million
=& million
= 5 million
= & million
=5 million

=5 million

TESTOYF

Override

N A




Policy Review (cont’d)

This screen provides the user with the potential to modify the ranges displayed
if they believe they are too high or too low

AyBET Low Cton Gty

BEST Low Carbon Cities  File Menu ~ Zoom

Override Recommendation Values

Estimated Carbon N o
Impact Potential ($} -
Estimated Speed of
Implementation

Estimated
First Cost (§)

C )
' 3 i Years ! ars
(Q 5 1 ! )
Reason nutl

=N Lo ]




Policy Review—the back-end metrics

Attribute/Sorting Tags:

- Speed of Implementation: low (<1 year), medium (1-3 years), high (>3 years

- Carbon Impact Potential: low, medium, high

Carbon impact potential in TCO,. (note variation across different sized cities)

g

Population
< 500,000 500,000— 1 million — 5 million — >10 million
999,999 4,999,999 9,999,999
Low <50,000 <125,000 <250,000 <500,000 < 1 million
Medium 50,000 — 125,000 — 250,000-1.25 | 500,000—2.5 | 1-5 million
249,999 625,000 million million
High >250,000 >625,000 >1.25 million >2.5 million >5 million
— First Cost : low, medium, high
First Cost (in RMB) (note variation across different sized cities)
Population
< 500,000 500,000— 1 million — 5 million — >10 million
999,999 4,999,999 9,999,999
Low <500,000 <1.25 million <2.5 million <5 million < 10 million
Medium 500,000-5 1.25 million — 2.5 million —25 | 5 million —50 10 million —
million 12.5 million million million 100 million
>5 million >12.5 million >25 million >50 million >100 million

High




/\Y

e Provides

e Details on each
recommendation

* Implementation
challenges and strategies

e Case studies
e References

Energy Audit / Assessments | N

Description

Conducting an energy audit or assessment of an industrial
enterprise involves collecting data on the major energy—
consuming processes and equipment in a plant as well as
documenting specific technologies used in the production process
and identifying opportunities for energy efficiency improvement
throughout the plant, typically presented in a written report.
Standardized tools, informational materials, and other energy-
efficiency products are often provided during the audit. Some audit
programs, like the U.S. Department of Energy’s Energy Savings
Assessments program, provide a directory or network of accredited
auditors.

Energy audits or assessments are sometimes coupled with
benchmarking, as a way to quickly identify the energy—savings
potentials before conduct a full energy assessment. For more
information on benchmarking, please see policy Io1. To incentivize
use of energy audits or assessments as well as adoption of
recommended energy efficiency technologies and measures, fiscal
incentives, such as fiscal rewards (105), energy efficiency loans and
funds (Iod), or tax relief (107) can be provided. Other policies, such
as a national or sub-national energy or CO, taxes (I08) or
differential electricity pricing ([10) could also incentivize industrial
plants to achieve higher savings through conducting energy audits
and implementing the recommended energy-saving measures.

Implementation Strategies and Challenges

Implementation Description

Activity

Identify implementing | Thelocal government designates an
organization existing governmental agency, a local

research institution, or a third party

tn imnlamant tha onarosr anAditing

Policy Review Individual Detailed Recommendation Sheet

Policy Attributes
(Generic
Estimate)

Carbon Savings
Potential

Medium

First Cost to
Government

Medium

Speed of
Implementation

1-3years

Policy Attributes
(Estimate for Your
City Size)

Carbon Savings
Potential

First Cost to
Government

Speed of
Implementation




Policy Matrix

« Recommended policies in four “priority” categories:

o Very high priority
o High priority

o Medium priority
0 Low priority

[t Policy Matrix

The matrix below shows all recommendations from prioritized sectors sorted by First Cost and CO2
Emissions Reduction Potential. The check boxes allow the user to alter the display based on Speed of
Implementation.

<1 Year

Filter by speed of
implementation

1-3 Years =3 Years
First Cost to Government (RMB)

Policy Priority Low
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< 500,000

> 50 milllon

+ Fuel-switching
+ Energy-Efficient Equipment and Renewable
Energy Technology Purchase Subsidies

+ Power Investment subsidies and tax
incentives for Renewable Energy

+Incentives and Rewards for Industrial
Energy Efficie ncy

+Industrial Energy Efficiency Loans and
Innovative Funds

+ Retrofit Subsidies and Tax Credits for
Existing Buildings

+ Retrofit Subsidies and Tax Credits for
Existing Buildings

5 milllon - 50 million

+Energy Audit/ Assessments
+Energy Management Standards
+Energy Manager Training

+Recycling Econemy and By-product Synergy
Activities

« Low-carbon Industrial Parks

+Subsides for Mew Building s that Exceed
Building Code

+Financial Incentives for Distribute d
Generation in Buildinos

+Landfill Methane Recovery

< 5 milllon

=Benchmarking

= Industrial Energy Plan

« Stretch Targets for Indu stry

+ Cooperative Procurement of Green Producis
« Targets for Efficient and Renewables in
Buildings

= Green Building Guidelines for New
Buildings

+Building Energy Labeling and Information
Disclosure

+*Energy Performance Coniracting and
Energy Service Companies

= Municipal Building Energy Efficiency Task
Force

= Expedited Permitting for Green Buildings
= City Energy and Heat Maps

= Public Education Campaigns on Building
Energy Efficiency and Conservation

+ Expedited Permitting for Green Buildings
= Citv Fnerav and Heat Mans

— B IIAARE N e

BEST Cities
ane

M Very High




Priority Policies

o Very high priority
o High priority

o Medium priority
o)

BEST Low Carbon Cities  File Menu  Zoom

(A one | Priority Policies

Very High Priority Low Carbon Plonning Actions

« Recommended policies in four “priority” categories:

Low priority i o e e N

BEST Low Carbon Gities
TCTYF

Recommendation

Stretch Targets for Industry
Fuel-switching

Mandatory Building Energy-Efficiency Audit

‘Wehicle Emission Standards — CO2
Vehicle Emission Standards — Fuel Economy
Minimum Performance Standards for Thermal Power Plants

Renewable Energy and Non-fossil Energy Targets or Quotas

Energy-Efficient Equipment and Renewable Energy Technology Purchase Subsidies

Power Investment subsidies and tax incentives for Renewable En Power & Heat b
High Priority Low Carbon Planning Actions

Sector

Industry
Industry
Public & Commercial Buildings

Residential Buildings

Transportation
Transportation
Power & Heat
Power & Heat [

Recommendation

Energy Audit/ Assessments

Incentives and Rewards for Industrial Energy Efficiency
Industrial Energy Efficiency Loans and Innovative Funds
Tax Relief
Energy or CO2 Tax
Energy Management Standards

Low-carbon Industrial Parks

Subsides for New Buildings that Exceed Building Code

Public & Commercial Buildings

Sector

Industry
Industry
Industry

Industry
Industry
Industry

Industry
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Defining Low-carbon Eco-cities

Three methodologies to define eco-cities:
1.

F bR EE 18 kR Literature review of international

theory

2. [E A0 A [E 3T e s ik & e Comparison of
international and Chinese city indicator systems

3. 5N brse s B I T 45 7T Five case studies of N

acclaimed international cities for best practices

”f ||| et |||




Low-carbon Eco-city Evaluation Tool

ldentification of potential indicators

Review international systems for Review Chinese systems for
common indicators and themes common indicators and themes

Selection of indicators based upon expert analysis

Expert analysis used to refine list

of commonly used indicators characteristics and data

limitations

Building the evaluation framework

Requirements for integrated Initially compare performance
data management and easy against established benchmarks;
display later compare to other cities




e Eight categories
 Energy and Climate;
 Water;

o AIr,
 Waste;
o Transportation;
e Economy;
e Land Use; and
e Society.
* Fitinternational best
practices and China’s
needs.

 Keep rating system simple:

<35 indicators.
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Use Common |nternat|0na| ‘r’“u 'n‘m’r ﬁmsok&& REEAARR, B8R I
indicators for initial cut (>300); 9
Al
hi*‘f

Team of experts evaluate possible g .. M. #00

riy HREHNEA.

indicators (~70); o

ERRTE-EPR

Use six criteria for final decision (30- ‘ ‘ 4 0= R
39); il | e

Allow for secondary analysis based s
upon three key determinants: SRRV
geography, economic, and climate g«
circumstances.
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